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Requlators

For ultra high purity (UHP)

For UHP gas delivery in semiconductor and other clean industries

AP1400T

——

AP1200

p- 41 to 66

(New AP1300

AP1000/AP1100/AP1500

SL5400/SL5800

p- 77 to 84

SL5200

BP1000

Back Pressure Regulator

p. 135, 136

¥ \1‘)//

\——/
AZ1000/AZ1100/AZ1500

AZ1200/AZ1300/AZ1400T p. 85 to 98 AZ9200

SVC
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Regulators
For ultra high purity (UHP)

For UHP gas delivery in semiconductor and other clean industries
<Air Operated Type>

AP10PA/AP15PA AP12PA/AP14PAT @W AP90PA/AP91PA AZ10PA/AZ15PA AZ12PA/AZ14PAT
APLIPA Series AZ[1PA Series
p- 67 to 76 p- 99 to 106

For general applications

For a wide variety of applications from semiconductor to general

BP1000

Back Pressure Regulator

p. 137,138
(New AK100 AK1700
AK1000T _
<Air Operated Type>
) L
AK1200/
AK1300/
AK1400T

@w AK1100 AK10PA/AK15PA AK12PA/AK14PAT

AK9200
AK[CIPA Series
p- 107 to 126 p- 127 to 134

O
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Diaphragm Valves

For ultra high purity (UHP)

For UHP gas delivery in semiconductor and other clean industries

E AP3000/AP3200

——

AP3130 %’f/"
\
Air operated type
v AP Series AP AP3571/AP4571
@w AP4141 AP3550/AP4550 p. 145 to 162

New AP3672/AP3675/AP4675

£&==)

\
o

AP3650/AP4650

Manually operated type AP3657/AP4657

= P
AP Series AP3625/AP4625

p. 163 to 178

3 Z;SNC

AP3125



Diaphragm Valves

For ultra high purity (UHP)

For UHP gas delivery in semiconductor and other clean industries

@w AZ4141

Air operated type

AZ Series
AZ3550/AZ4550 New AZ3571/AZ4571

p. 181 to 194

AZ3580/AZ4580

New AZ3627

Manually operated type

p. 195 to 206

New AZ4150 (New AZ3672/AZ3675/AZ4675

Z;SNC 4



Diaphragm Valves

For general applications

For a wide variety of applications from semiconductor to general

AK4650

AK3659 >
AK3540 w \
(New AK3672/AK3675
Air operated type 1 Manually operated type
p- 209 to 218 p- 219 to 226
Check Valve Vacuum Generators W

AP64

APG64 Series AP7, 70/71/72 Series AP74/74B Series

p. 231, 232 p- 233 to 238 p- 239 to 242

@ Technical Data/GlOSSary Of TEIMS ««u ettt et ttiaie ettt e e e et ia e e e st aa e e e e anaaaaans p- 246, 247
> ZS\VC



Series Features

@ Standard O Selectable by model or option

Application Ultra High Purity (UHP) | General applications
J
. 316L SS @316L SS
Body material Secondary remelt R OBrass
J
Electropolish + Passivation | Passivation
J
Ra max Ra
. @15 pin. (0.4 um) @10 uin. (0.25 um)
S”:ﬁf‘;{,‘,’,‘)‘s“ 010 win. (0.25 um) 025 win. (0.62 wm)*!
e O7 uin. (0.18 um)
O5 pin. (0.13 um)
. Connection Welded Threaded |
Connection
type Fitting @ Face seal ONPT .
OTube weld OCompression
Cleanroom assembly o ()
o o o
Helium testing ([ ()

=1 Optional finish not available on all AZ series

O
2



| Regulator AP series

Application Construction Material Max. inlet pressure
Series Distribution | Source Soringless Ni-Cr-Mo alloy
(Point of use) | (Cylinder) | diaphragm pring internals
% —
28
(7<% @150 ®1.0
o £ AP500 = o SIBLVAR| O | Ozo00 | ©207
.E g "‘.'w‘-h’ p
7]
300 2.1
AP1 ) A 316L VAR )
000 3500 24.1
AP1100 ) @3 316L VAR O 300 2.1
@3500 @24.1
AP1500 ° ° B16LVAR| O 04500 | O31
100 0.7
AP1 ) 316L VAR O
600 3500 24.1
AP1900 ) ) 316L VAR O 3500 241
5
&
o 300 2.1
()]
= | AP1400T ° ° ° H6LVAR| @ 2300 15.9
A 02300 | ®15.9
03000 0207
1700 11.7
) ) ° 316L VAR O
AP1200 ®1700 0117
03000 0207
AP1300 () 316L VAR O 300 2.1
AP9000 ) ) ° 316L ° 1700 117
AP9100 800 5.5
[ ] [ ] o 316L o
AP9115 250 1.7
AP9000
) ) ) 316L e @3000 @207
VSHR
@3500 @24.1
o | AP1700 ® ° S16LVAR| O 04500 | O31
8
7]
g
= | AP2700 ) ° 316L VAR 0 3500 24.1
U
|

%1 316L VAR: 316L SS secondary remelt, 316L: 316L SS
%2 At 150 psig (1.0 MPa) inlet pressure. Figure varies depending on gas and operating pressures.
#3 For low vapor pressure gases

7 SMC
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®Standard O Selectable by model or option
AMay be selected for source applications of inert gases, though tied diaphragm is recommended

(7]
=
) . ) 5
Delivery pressure Flow, N2+2 Conn.ectlon Connection type =
Sub-atmospheric slpm size . " =
(Absolute) [inch] Connection Fitting aEa
100 mmHg abs. to 10 psig | -88 kPa to 0.07 MPa g
0.5t0 10 0.0034 to 0.07 &
0.51t0 30 0.0034 t0 0.2 @15 @ Face seal
11060 0.007 to 0.4 © O30 (HF opt.) 4 Welded | o ripe weld | 41
110 100 0.007 t0 0.7 ”
210 150 0.014t0 1.0 S
0.5t0 10 0.0034 to 0.07 =
11030 0.007 t0 0.2 =
210 60 0.014 10 0.4 @30 174 43 e
210 100 0.01410 0.7 0120 (HF opt.) 3/8
510 150 0.034 10 1.0
5 to 300 0.034 to 2.1 o
. 1/4 —
100 mmHg abs. to 10 psig | -88 kPa to 0.07 MPa [ ] 0.5 3/8 45 (2]
l&l
110 30 0.007 t0 0.2
210 60 0.014 t0 0.4 @30 1/4 a7 2
210 100 0.014t0 0.7 0120 (HF opt.) 3/8 <
51to 150 0.034t0 1.0 o
[==]
11010 0.007 to 0.07 L
11030 0.007 10 0.2 100 1 49 3
210 60 0.014 10 0.4 3/8 =
210 100 0.014t0 0.7 =
11010 0.007 to 0.07 g
11030 0.007 t0 0.2 ®100 1/4 S
21060 0.014t0 0.4 3/8 51 =
210 100 0.01410 0.7 ©150 (HF opt.) 12 k=
510 150 0.034t0 1.0 |
100 mmHg abs. to 30 psig | -88 kPa to 0.2 MPa Welded ;"I:'igee 3\’6;:] &
110 30 0.007 t0 0.2 1/4 [
1t0 60 0.007 to 0.4 O 400 3/8 53 =
2t0 100 0.01410 0.7 12 =
51to 150 0.034t0 1.0 =
110 30 0.007 to 0.2 1/4 —
110 60 0.007 to 0.4 @300 38 8
210 100 001410 0.7 O1000 (HF opt.) 12 55 %
to 01410 0. 01500 (FC opt.) S
5to0 150 0.034t0 1.0 3/4 x
1 to 30 0.007 t0 0.2 1/4 §
21060 0.014t0 0.4 1000 3/8 57
210 100 0.01410 0.7 1/2
510 150 0.034 10 1.0 3/4 gL
S
510 100 0.034 10 0.7 172 52
. : 2000 3/4 Sc
Preset to 300 Preset to 2.1 ] >c°.'§
59 —
5to 100 0.034t0 0.7 1/2
5000 3/4 b
510 150 0.03410 1.0 1 35
s
(7]
510 100 0.03410 0.7 1/2
Preset to 300 Preset to 2.1 4000 3/4 61 %
SE
110 30 0.007 t0 0.2 S
210 60 0.014t0 0.4 ®i5 1/4 g2
63 =5
2o 100 0.01410 0.7 0120 3/8 £8
5 to 200 0.035to 1.4 =
Welded @®Face seal =5
11030 0.007 t0 0.2 OTube weld B
210 60 0.014 t0 0.4 1/4 @
210 100 0.014t0 0.7 150 3/8 65 S
310120 0.02110 0.8 =
8
o.

O
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| Regulator SL series

Application Construction Material Max. inlet pressure
Series Distribution | Source Soringless Ni-Cr-Mo alloy
(Point of use) | (Cylinder) | diaphragm pring internals
S _
S O
» g
o g | SL5200 ° [ ® |[316LVAR| O 150 1.0
° }
n
SL5500 o ° [ ° 316L VAR 0 3500 24.1
3 Tt
=
(7]
% SL5400 () () ) ° 316L VAR @) 1000 6.9
c
=
SL5800 ! ° ° ® |[316LVAR 300 2.1

1 316L VAR: 316L SS secondary remelt, 316L: 316L SS
%2 At 150 psig (1.0 MPa) inlet pressure. Figure varies depending on gas and operating pressures.

| Regulator AZ series

Application Construction Material Max. inlet pressure
Series Distribution | Source Springless Ni-Cr-Mo alloy
(Point of use) | (Cylinder) | diaphragm pring internals
300 2.1
AZ1000 ° A O
3500 241
AZ1100 ° @3 O 300 2.1
@®3500 @241
AZ1500 o o O | Sreoo | G
2 300 2.1
&
2300 15.9
% AZ1400T o o [ st6L ()
.‘% ®2300 ®15.9
O3000 020.7
1700 1.7
AZ1200 - ° o [ O
- ®1700 ®11.7
O3000 020.7
AZ1300 o 300 2.1
AZ9200 ) o 300 2.1

%1 316L: 316L SS, B: Brass
%2 At 150 psig (1.0 MPa) inlet pressure. Figure varies depending on gas and operating pressures.

«3 For low vapor pressure gases
9 SMC

N



®Standard O Selectable by model or option
AMay be selected for source applications of inert gases, though tied diaphragm is recommended

(7]
=
. i . S
Delivery pressure Flow, N2+2 Conn.ectlon Connection type =
Sub-atmospheric slpm size . " s
(Absolute) [inch] Connection Fitting aEa
100 mmHg abs. to 10 psig | -88 kPa to 0.07 MPa g
0.5t0 10 0.0034 to 0.07 ®30 1/4 ®Face seal &,
0.5 to 30 0.0034 10 0.2 O ©130 (HF opt.) 3/8 Welded | O Tupe wetd | 77
1to 60 0.007 to 0.4
1to 100 0.007 t0 0.7 o
100 mmHg abs. to 30 psig | -88 kPa to 0.2 MPa %
11030 0.007 t0 0.2 O 30 1/4 79 S
110 60 0.007 to 0.4 3/8 o
2to 100 0.014t0 0.7
110 30 0.007 to 0.2 1/4 Welded ®Face seal o
1 to 60 0.007 to 0.4 120 3/8 OTube weld | g1
2 to 100 0.014t0 0.7 1/2 -
7
1t0 30 0.007 to 0.2 1/4 '::'
1 to 60 0.007 to 0.4 200 3/8 83
2 to 100 0.014t0 0.7 1/2 E
o
o0
[ 7]
(5]
=
<
=
®Standard O Selectable by model or option g
AMay be selected for source applications of inert gases, though tied diaphragm is recommended ]
K —
Delivery pressure Flow, N2+2 Conn.ectlon Connection type ]
Sub-atmospheric slpm size . - e
(Absolute) [inch] Connection Fitting o
1to10 0.007 to 0.07 b
110 30 0.007 t0 0.2 P
20 60 0.014t0 0.4 @30 1/4 85 -
210100 0.01410 0.7 0120 (HF opt.) 3/8 =
5to 150 0.034t0 1.0
5 to 300 0.034 to 2.1 »
2
i 1/4 =
100 mmHg abs. to 10 psig | -88 kPa to 0.07 MPa [ ] 0.5 /8 87 =
3
=
1to 30 0.007 to 0.2 o
2to 60 0.014t0 0.4 @30 1/4 89 —
210 100 0.014t0 0.7 0120 (HF opt.) 3/8 v
5to 150 0.034t0 1.0 g_g
100 mmHg abs. to 30 psig -88 kPa to 0.2 MPa § E=3
=
11030 0.007 0 0.2 1/4 ®Face seal S
11060 0.007 to 0.4 O 400 3/8 Welded | 1 ieweld | 91 | L——
2 to 100 0.014t0 0.7 12 o
5to 150 0.034t0 1.0 E%
110 30 0.007 to 0.2 e~
20 60 0.014 t0 0.4 ®300 1/4 »
(1000 (HF opt.) 3/8 93
2to 100 0.014t0 0.7 01500 (FC opt.) 1/2 -
5to 150 0.034t0 1.0 g g
11030 0.007 t0 0.2 a Ss
2to 60 0.014t0 0.4 g =
210 100 0.01410 0.7 1000 ?jg 95 58
5to 150 0.034t0 1.0 =&
1to 30 0.007 t0 0.2
210 60 0.014 10 0.4 3/4 z
210 100 0.01410 0.7 2000 1 97 2
5to 150 0.034t0 1.0 S
@
a
10
% SNC



| Regulator AK series

Application Construction Material Max. inlet pressure
Series
Distribution | Source . Ni-Cr-Mo alloy
Springless internals
Q
o , 300 2.1
» 3 SBt
o £ AK100 (New [ ° Y 316L
28 e 3000 20.7
'“—, ~— = 5
300 2.1
@®316L
AK1 ) A 0
000 OB 3500 241
300 2.1
AK1 T ) A 316L @)
000 3500 24.1
AK1100 ® @3 300 2.1
(]
g @®3500 @24.1
S .
@ AK1500 ° o © 04500 | O3t
=)
f=
N 300 2.1
AK1400T ° ° ° g?sl_ ® 2300 15.9
@®2300 @®15.9
03000 020.7
1700 11.7
AK1200 ® [ [ o)
@®1700 ®11.7
O3000 020.7
AK1300 ® 300 2.1
AK9200 ® ) 316L 300 2.1
Q
oo ®316L ®3500 ®24.1
Z 8 AK1700 ® ® OB © 04500 | O3t

1 316L: 316L SS, B: Brass
%2 At 150 psig (1.0 MPa) inlet pressure. Figure varies depending on gas and operating pressures.
+3 For low vapor pressure gases
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100 mmHg abs. to 10 psig

Delivery pressure

-88 kPa to 0.07 MPa

@ Standard

Sub-atmospheric
(Absolute)

Flow, N2*2
slpm

O Selectable by model or option
AMay be selected for source applications of inert gases, though tied diaphragm is recommended

Connection
size
[inch]

Connection type

Connection

Fitting

0.510 10 0.003 to 0.07 . oNPT
11030 0.007 t0 0.2 O 30 1/4 Threaded | - ¢ mpression | 197
210100 0.014t0 0.7
510 150 0.02t0 1.0
0.5t0 10 0.0034 t0 0.07
110 30 0.007 t0 0.2
2to 60 0.0141t0 0.4
2to 100 0.014t0 0.7 @30 1/4 O NPT 109
5to 150 0.034t0 1.0 O120 (HF opt.) 3/8 O Compression
5 to 200 0.034t0 1.4
5to 300 0.034 to 2.1
10 to 500 0.07 t0 3.5
0.5t0 10 0.0034 t0 0.07
11030 0.007 to 0.2 1/4 ONPT
110 60 0.007 to 0.4 120 /8 ORc o m
2to 100 0.014t0 0.7 O Compression
510 150 0.0341t0 1.0
- 1/4
100 mmHg abs. to 10 psig | -88 kPa to 0.07 MPa [ ] 0.5 /8 113
1t0 30 0.007 t0 0.2
210 60 0.014t0 0.4 @30 1/4 115
210 100 0.014t0 0.7 0120 (HF opt.) 3/8 Threaded
510 150 0.0341t0 1.0
100 mmHg abs. to 30 psig | -88 kPa to 0.2 MPa
11030 0.007to 0.2 1/4
1 to 60 0.007 to 0.4 ) 400 3/8 117
210100 0.014100.7 2 NPT
5 to 150 0.034t0 1.0 .
O Compression
1to0 30 0.007 to 0.2
210 60 0.014 t0 0.4 ®3800 1/4
O1000 (HF opt.) 3/8 119
21to 100 0.014t0 0.7 01500 (FC opt.) 1/2
51t0 150 0.0341t0 1.0
1t0 30 0.007 t0 0.2 "
210 60 0.014t0 0.4
210100 0.014100.7 1000 ?;g 121
510 150 0.0341t0 1.0
1t0 30 0.007 t0 0.2
210 60 0.014t0 0.4
210 100 0.01410 0.7 2000 8/4 123
510 150 0.0341t0 1.0
1t0 30 0.007 t0 0.2
2o 60 0.014t0 0.4 @15 1/4 ONPT
210100 0.01410 0.7 0120 (HF opt) 38 Threaded | ¢ mpression | 129
5 to 200 0.034t0 1.4
12
ZSNVC

Recommendations

AK | AZ ‘ AP ‘ Diaphragm Valves || BP “ AZ ‘ SL ‘ AP Regulators

Flow Vacuum
Switches Generators Check Valves

Technical Data/
Glossary of Terms

Precautions



| Air Operated Regulator AP/AZ/AK series

Application Construction Material Max. inlet pressure
Series
Distribution | Source . Ni-Cr-Mo alloy
(Point of use) | (Cylinder) | diaphragm Springless internals
AP10PA ) A @) 3500 24.1
AP15PA o () @) 3500 24.1
300 2.1
AP14PAT () ) ) ) 2300 PYTY
20.7
316L VAR ©3000 ©20
®1700 ®11.7
AP12PA () o ) @) 03000 0207
AP90PA 1700 11.7
[ ] ([ J [ J o
AP91PA 800 55
g |AZ10PA . ) A @) 3500 24.1
®©
: 1
2
g
» |AZ15PA o ) @) 3500 24.1
316L
300 2.1
AZ14PAT ) o ) ) 2300 °i59
O3000 020.7
®1700 ®11.7
AZ12PA ) ) ) @) 03000 0207
AK10PA l () A @) 3500 24.1
F o
AK15PA P o ) @) 3500 24.1
I @®316L
B
© 300 2.1
B [ J ([ o [
AK14PAT - ®2300 ®15.9
O3000 020.7
)
®1700 ®11.7
AK12PA 1 () ® ) ®) 3000 0207

#1 316L VAR: 316L SS secondary remelt, 316L: 316L SS, B: Brass
%2 At 150 psig (1.0 MPa) inlet pressure. Figure varies depending on gas and operating pressures.

13
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®Standard O Selectable by model or option
AMay be selected for source applications of inert gases, though tied diaphragm is recommended

(7]
=
. : . S
Delivery pressure ‘ Flow, N2+2 Conn.ectlon Connection type =
Sub-atmospheric Cv= slpm size s
(Absolute) [inch] Connection Fitting aEa
£
bt
@0.09 | ®30 1/4 [T}
oc
710150 0.05t01.0 00.15 | 0120 (HF opt.) 3/8 67
<]
1/4 S
7 to 150 0.05t0 1.0 0.09 30 69 ]
3/8 =
® Face seal >
) Welded OTube weld =
100 mmHg abs. to 30 psig -88 kPa to 0.2 MPa O 1/4
0.45 400 3/8 71
7 to 150 0.05t0 1.0 1/2 o
=4
1/4 ‘7;
@0.65 | @800 3/8
710150 0.05101.0 O1.1 | 01000 HFopt)|  1/2 3
3/4 =<
£
<
10to 100 0.07t0 0.7 3.0 o
1/2 m
® Face seal —
5000 3/4 Welded OTube weld 75 "
1 S
10 to 150 0.07t0 1.0 4.0 §
£
=
s
@0.09 | @30 1/4 -g-
- <
710150 0.0510 1.0 0015 | 0120 (HF opt) | 3/8 ¥ 135
<t
7 to 150 0.05t0 1.0 0.09 30 /4 101 | ~N
’ ’ ’ 3/8 <
@ Face seal e
. Welded | 5 Tupe weld <
100 mmHg abs. to 30 psig -88 kPa to 0.2 MPa O 1/4 —
0.45 400 3/8 103 a
710 150 0.0510 1.0 1/2 =
=
S
@0.65 | @800 /4 2
. [
7 to 150 0.05t0 1.0 011 01000 (HF opt) 113;2 105
<
ES
S ©
@0.09 | @30 1/4 S
7 to 150 0.05t0 1.0 00.15 | 0120 (HF opt) 38 127 gg
1/4 @
7 to 150 0.05t0 1.0 0.09 30 3/8 129 §§
E.“:
Threaded @ NPT . v;:»
! O Compression
100 mmHg abs. to 30 psig -88 kPa to 0.2 MPa O 1/4
0.45 400 3/8 131 <2
(1]
7 to 150 0.05t0 1.0 1/2 = &
[=1
1/4 E <
@0.65 | @800 S 9
7 to 150 0.05t0 1.0 O11 | 01000 (HF opt) ?ﬁg 133 ,2(_3
2
=
s
S
L
o
14
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| Back Pressure Regulator BP Series

®Standard O Selectable by model or option

Operating pressure Connection Connection type
Series Body material*" size
[inch] Connection Fitting
316L VAR v Welded g.ﬁa‘ée seal | 135
0.5t0 10 | 0.0034 to 0.07 ube we
2 ) 1to 30 0.007 to 0.2
_4 2to 60 0.014t0 0.4
BP1000 5to 100 0.034t0 0.7
15 to 200 0.1t01.4
15 to 300 0.1t02.1
@316 ONPT
OB 1/4 Threaded O Compression 137

1 316L VAR: 316L SS secondary remelt, 316: 316 SS, B: Brass

Pressure Gauges (For UHP and general applications) »»» p. 139

15 ZS\VC
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| Diaphragm Valve AP Series (Air Operated)

Application Status
Series Distribution Source Body material*
(Point of use) (Cylinder)
AP3542 () ()
apssi0 | & il o .
Vi . @316L VAR -
‘ “% ONi-Cr-Mo alloy
AP3550 | % e, P ° A °
AP3580 () A ()
AP3000 ® ()
@316L VAR
AP3002 ) [ ONi-Cr-Mo alloy
AP3080 () ()
AP3004 ) °
316L VAR —
AP3007 ) °
©
2
S
8 | AP4542 () ®
o e —
£
AP4540 ® ®
®316L VAR I
ONi-Cr-Mo alloy
AP4550 () A )
AP4580 () A )
®316L VAR
AP4000 ® ¢ ONi-Cr-Mo alloy
AP4141 () A ) 316L VAR
AP3113 () () ()
@316L VAR
ONi-Cr-Mo alloy
AP3130 () () ()
AP3700 [ A °
316L VAR . —
AP3708 () A ()
-3
g2 AP3571 () ()
3 g ®316L VAR
X ONi-Cr-Mo alloy
£ 2| AP45T1 () ()
[=

%1 316L VAR: 316L SS secondary remelt
%2 In accordance with SEMI F32

17
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®Standard O Selectable by model or option

ASource applications for max. source pressure of 250 psig (1.7 MPa) or less T
=
Max. operating pressure Connection size Connection type 2
(2~
O =
1z Connection Fitting g
g
125 0.9 0.29 &
e
145 1 0.29 O
1/4 2
[=)
/8 145 =
300 2.1 0.29 =
[<t]
[
250 1.7 0.29
o
<<
3000 20.7 0.23 O | _
7}
1/4 N
3000 20.7 0.28 O 3/8 <<
x
=<
3000 20.7 0.23 149 70_
=)
3700 25.5 0.23 O &
=
1/4 §
4500 31 0.23 O £
=
S
=
@ Face seal 5
125 0.9 0.5 Welded OTube weld 5
o
125 0.9 05 o =
o 147 &
300 21 0.5 x
=
(7]
250 1.7 0.5 =
S
1/4 E
3000 20.7 0.35 O 151 =
3/8 o
1/4
250 1.7 0.8 3/8 153 c g
1/2 S®
=
s
1300 9.0 1.0 o) 1/4 =3
3/8
1/2 155 —
3000 20.7 0.7 O 3/4 »
[-*)
25
s
2 1.7 2. (2]
50 8 38
1/2 157 =
3/4 =
250 1.7 2.8 £5
[=1
5] k5]
5
125 0.9 0.29 S §
1/4 @®Face seal =
3/8 Welded OTube weld 159
125 0.9 0.5 2
k=]
s
S
L
o
18
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| Diaphragm Valve AP Series (Manually Operated)

Application
. B
Series Distribution Source Body material
(Point of use) (Cylinder)
AP3600 o [ J Multi turn round knob
AP3625 ® ® 1/4 turn lever knob
AP3650 PY PS 1/4 turn r;tij?galt(irgzbwvivr:tgo?,vpen/close
@®316L VAR
AP3652 ° N Round knob with a raised rectangular | ©Ni-Cr-Mo alloy
section and open/close indication window
AP3659 o A Pull twist round knob
AP3657 \ ® Pull twist round knob
AP3604 @w () Multi turn round knob
s
AP3624 - & ° Lever knob 316L VAR
AP3627 ) T handle
AP4600 [ ] A Multi turn round knob
°
% AP4625 ® A 1/4 turn lever knob
2
(@) 1/4 turn round knob with open/close
= AP4650 ¢ A indication window @316L VAR
E .
g AP4652 ° N Round knob with a raised rectangular | ©Ni-Cr-Mo alloy
s section and open/close indication window
AP4659 ® A Pull twist round knob
AP4657 ® A Pull twist round knob
Round knob with open/close indication
AP4150 () A winZow
316L VAR
AP4157 ] A Pull twist round knob
AP3100 o [ ] Multi turn round knob
AP3125 ' & 1 [ ] [ ] 1/4 turn lever knob
& b o J13 @316L VAR
AP3150 ﬁ e ° ° 1/4 turn round knob with open/close ONi-Cr-Mo alloy
@/ indication window
z b5
AP3157 g [ ) e Pull twist round knob
AP3800 S ° A Round knob
B& 316L VAR
AP3900 ~S o A Pull twist round knob
| T

1 316L VAR: 316L SS secondary remelt #2 In accordance with SEMI F32

Option (LOTO, Operational Safety Device) » > p. 227 Optional Porting Configuration »»» p. 179
19 SMC
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Max. operating pressure

@ Standard

Connection size

[inch]

O Selectable by model or option
ASource applications for max. source pressure of 250 psig (1.7 MPa) or less

3000 207 o
1/4
3/8
250 17
0.29 °
3000 207 °
3700 255
o 1/4
4500 31
@300 2.1 5
03000 020.7
1/4
05 s
250 17
(]
@300 2.1 o
03000 020.7
250 17 0.8 v
3/8
250 1.7 0.8 ° 12
007
3000 20.7 o
3000 20.7 1.0 o 1/4
3/8
112
1300 9.0 1.0 3/4
1300 9.0 1.0 °
3/8
250 17 28 12
o 3/4

Connection type

Connection

Welded

Fitting

@ Face seal
OTube weld

——

S
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| Diaphragm Valve AP Series (Metal Seated)

Application
LD Distribution Source Status or Knob
(Point of use) (Cylinder)
°
8 | AP3200 °
o
3 N.C.
o
< | AP3202 ) A
= | AP3260 °
[}
g Multi turn round knob
S
2 | AP3262 ° A
©
=]
c
=
AP3225 () 1/4 turn lever knob

Body material*

316L VAR

#1 316L VAR: 316L SS secondary remelt 2 In accordance with SEMI F32

| Metering Valve AP series

Application
Series Distribution Source
(Point of use) (Cylinder)
AP3672 [
AP3675 [
AP4675 °

Multi turn

Body material*’

316L VAR

1 316L VAR: 316L SS secondary remelt #2 In accordance with SEMI F32

Option (LOTO, Operational Safety Device) > > p. 227 Optional Porting Configuration »»» p. 179

21
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®Standard O Selectable by model or option

ASource applications for max. source pressure of 250 psig (1.7 MPa) or less

Max. operating pressure e e Connection type
[inch] Connection Fitting
125 0.9 0.27
@ Face seal
Welded OTube weld 161
508 35 0.27
1/4
125 0.9 0.27 38
@ Face seal
508 35 0.27 Welded OTube weld 175
125 0.9 0.27

Connection type

Max. operating pressure

Connection size

[inch] Connection Fitting
145 1.0 0.02
1/4 @Face seal
145 1.0 0.08 a8 Welded OTube weld
145 1.0 0.15

177

O
2

22

——

S

(Recommendation

BP | AK | AZ ‘ SL ‘ AP ‘ Regulators

AK | AZ ILAEOIET DU RENTER

Flow Vacuum
Switches Generators Check Valves

Technical Data/
Glossary of Terms

Precautions



| Diaphragm Valve AZ Series (Air Operated)

Application Status
Series Distribution Source Body material"
(Point of use) (Cylinder)
AZ3542 . [
it
AZ3540 G E%Q ®
316L E——
AZ3550 ﬁ ° A
S, R
AZ3580 ) A
AZ3000 C )
New 5=
AZ3002 5 -] o
I=5, —
AZ3080 ) 316L
Rech-
AZ3004 b o
:?_g FE= I
o
8 | AZ3007 )
o
<
AZ4542 )
AZ4540 )
316L ——
AZ4550 [ ] A
AZ4580 ) A
AZ4000 () 316L
AZ4141 [ ] A 316L
AZ3700 ) A
316L ——
AZ3708 () A
©
- T
% g AZ3571 [
g & 316L S
ow
= g AZ4571 )
[
28 ZS\C



®Standard O Selectable by model or option

ASource applications for max. source pressure of 250 psig (1.7 MPa) or less T
=
Max. operating pressure . . Connection type 2
P ap Connection size ypP §
1z Connection Fitting g
£
e
125 0.9 0.29 é-"
=
145 1.0 0.29 O )
1/4 Machined @ Face seal 181 %
3/8 Welded OTube weld E,
300 2.1 0.29 -
o
250 1.7 0.29 =
—
7
3000 20.7 0.23 O —
N
<<
1/4 Machined @®Face seal E
3000 20.7 028 O 3/8 Welded OTube weld b
o
o0
3000 20.7 0.23 185 7
=
<
=
3700 25.5 0.23 O E
@ Face seal S
4 Welded OTube weld §-
4500 31 0.23 @) (=
o
<<
125 0.9 0.5 E
x
<
125 0.9 0.5 O L
1/4 Machined @ Face seal 183 8
3/8 Welded OTube weld =
300 2.1 0.5 =
[X]
(%]
=
o
250 1.7 0.5
<
Eo
=
1/4 Machined @ Face seal c2
3000 207 0.35 3/8 Welded OTube weld 187 =2
1/4
250 17 0.8 38 Welded g-ﬁaﬁi jve;('j 189 -
1/2 u =2
o2
s
250 1.7 2.8 @
3/8
12 Welded @ Face seal 191 =
OTube weld S E
3/4 £5
250 1.7 2.8 S
52
£3
=]
125 0.9 0.29 s
1/4 Machined @ Face seal 193 »
3/8 Welded OTube weld S
125 0.9 0.5 §
L
o
24

O



| Diaphragm Valve AZ Series (Manually Operated)

Application
. B
Series Distribution Source Body material
(Point of use) (Cylinder)
AZ3600 o o Multi turn round knob
AZ3625 ® ® 1/4 turn lever knob
1/4 turn round knob with open/close
AZ3650 ® ® indication window
316L
Round knob with a raised rectangular
AZ3652 e A section and open/close indication window
AZ3659 [ A Pull twist round knob
AZ3657 ® Pull twist round knob
AZ3604 ® Multi turn round knob
AZ3624 ) Lever knob 316L
3
® AZ3627 [ T handle
[}
Q
3 AZ4600 o A Multi turn round knob
g
5 AZ4625 o A 1/4 turn lever knob
=
1/4 turn round knob with open/close
AZ4650 ¢ A indication window
316L
Round knob with a raised rectangular
AZ4652 o A section and open/close indication window
AZ4659 ® A Pull twist round knob
AZ4657 o A Pull twist round knob
Round knob with open/close indication
AZ4150 ® A window
316L
AZ4157 ® A Pull twist round knob
AZ3800 ) A Round knob
316L
AZ3900 o A Pull twist round knob

Series

Body material*'

AZ3672

AZ3675

AZ4675

(Now

—

=

%

Application
Distribution Source
(Point of use) (Cylinder)
o
([
[ ]

Multi turn

316L

%1 316L: 316L SS =2 In accordance with SEMI F32
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@ Standard

O Selectable by model or option
ASource applications for max. source pressure of 250 psig (1.7 MPa) or less

Max. operating pressure Connection size Connection type
1z Connection Fitting
3000 20.7 0.29
3000 20.7 0.29 O
3000 20.7 0.29
1/4 Machined @®Face seal 195
3/8 Welded OTube weld
250 1.7 0.29
250 1.7 0.29 o
3000 20.7 0.29 (]
3700 25.5 0.29
@ Face seal
3700 25.5 0.29 O 1/4 Welded OTube weld 199
4500 31 0.29
@®300 ®2.1 05
O3000 020.7 ’
@®300 ®2.1
03000 020.7 05 O
@300 ®2.1 05
©3000 020.7 1/4 Machined @ Face seal 197
3/8 Welded OTube weld
250 1.7 0.5
250 1.7 0.5 o
@300 ®2.1
O3000 020.7 05 ¢
250 1.7 0.8 1/4
38 Welded ® Face seal 201
1/2 OTube weld
250 1.7 0.8 o
250 1.7 2.8 3/8
12 Welded ®Face seal 203
3/4 OTube weld
250 1.7 2.8 o

Max. operating pressure

Connection size

Connection type

uchl Connection Fitting
145 1.0 0.02
1/4 Machined @ Face seal
145 1.0 0.08 3/8 Welded OTube weld 205
145 1.0 0.15
26
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| Diaphragm Valve AK Series (Air Operated)

Application Status
Series Distribution Source Body material*"
(Point of use) (Cylinder)
AK3542 ) o
AK3540 ) [
316L ——
AK3550 [ A [
AK3580 [ A °
AK3000 ) °
AK3002 o °
@ | AK3004 ° ° 316L
(@]
£ | AK3007 ° o
AK3080 [ ) )
AK4542 | . ) )
AK4540 [ [
316L E—
AK4550 o A [
AK4580 o A ()
AK4000 o ° 316l
3
25 AK3571 ° °
® =
28 316L ——
owm
= .§ AK4571 S °

27
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®Standard O Selectable by model or option

ASource applications for max. source pressure of 250 psig (1.7 MPa) or less T
=
Max. operating pressure Connection size 2
- Connection type S
[inch] s
£
£
e
125 0.9 0.29 &
(7]
145 10 0.29 © @ Compression %
1/4 82° 209 5
[
300 21 0.29 ONPT
o
<<
250 1.7 0.29 —
—
7}
N
<<
3000 20.7 0.23 O I
x
=<
&
3000 20.7 0.28 O
]
@ Compression %
ORc =
3700 25.5 0.23 O 1/4 OR 213 =
ONPT s
K —
&
4500 31.0 0.23 O =
o
<<
3000 20.7 0.23 [~
<<
125 0.9 0.5
(7]
@
=
©
=
-
[X]
125 0.9 0.5 © @ Compression g
ORc
3/8 OR 211 —
[
300 21 0.5 ONPT £ §
5T
s
= o
S
250 1.7 0.5 L
@ Compression = ﬁ
ORc =P
3000 20.7 0.35 3/8 215 s
OR &
ONPT
(7]
=&
125 0.9 0.29 4 @ Compression e
ORc 82
=
OR 217 £5
8 17
125 0.9 05 3/8 ONPT s
(7]
=
k=]
s
S
L
o
28
% SNC



| Diaphragm Valve AK Series (Manually Operated)

Application
Series Distribution Source LRI
(Point of use) (Cylinder)
AK3600 o o Multi turn round knob
AK3625 ® () 1/4 turn lever knob
1/4 turn round knob with open/close
AK3650 e e indication window
316L
Round knob with a raised rectangular
AK3652 e A section and open/close indication window
AK3659 [ J A Pull twist round knob
AK3657 ) Pull twist round knob
2 | AK3604 ° Multi turn round knob
S
[}
[o%
3 AK3624 ) Lever knob 316L
s
g
e AK3627 o T handle
AK4600 o A Multi turn round knob
AK4625 () A 1/4 turn lever knob
1/4 turn round knob with open/close
AK4650 ¢ A indication window
316L
Round knob with a raised rectangular
AK4652 e A section and open/close indication window
AK4659 () A Pull twist round knob
AK4657 ® A Pull twist round knob

| Metering Valve AK series

Body material*'

Application
Distribution Source
(Point of use) (Cylinder)
AK3672 [
AK3675 e
AK4675 o

Multi turn

316L

%1 316L: 316L SS =2 In accordance with SEMI F32
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®Standard O Selectable by model or option

ASource applications for max. source pressure of 250 psig (1.7 MPa) or less T
=
Max. operating pressure Connection size 2
- Connection type S
[inch] s
£
£
o
3000 20.7 0.29 &
=
3000 20.7 0.29
@
2
=
3000 20.7 0.29 @ Compression =
ORc L
o
1/4 OR 219
250 1.7 0.29 ONPT
o
<C
250 1.7 0.29 [
72}
N
3000 20.7 0.29 <<
x
=4
3700 25.5 0.29 S
&
@ Compression
3700 255 0.29 1/4 ORc 223 ]
OR >
ONPT S
4500 31.0 0.29 £
(=2
S
=
@300 ®2.1 05 =
O3000 020.7 ’ (=
@300 ®2.1 05 &
O3000 020.7 ’ S
N
<<
®300 ®2.1 .
03000 0207 0.5 gggmpresswn E
3/8 OR 221
250 1.7 0.5 ONPT
250 1.7 0.5
®300 ®2.1 05
(O3000 020.7 ’

Max. operating pressure

Connection size

Connection type

[inch]

(7]

sSE

C

[=1

145 1.0 0.02 =5

(=)
1/4 @ Compression =34
145 1.0 0.08 ©Re 225 S5
' ' OR —

ONPT @

2

145 1.0 0.15 3/8 =

S

o

o

30
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| Check Valve

Series

®Standard O Selectable by model or option

Max. operating Cracking
Body pressure pressure

Connection Connection type

Cv*2 size

ial*!
e [inch] Connection Fitting

316L VAR | 3500 | 24.1 3 |0023| 0.4max 1/4 Welded |®Faceseal | 5aq

AP64 OTube weld

Max. operating Check valve

) Body pressure ) cracking pressure | Constant Conn_ection Connection type
Series material*" Modules*3 bleed size
[inch] | Connection Fitting
-26 1/4
AP7 $16L | (1oq) | B8 - |~ 358
233
-26 1/4
APT70 $16L | (100) | B8 - |~ 358
@Face seal
Welded | 5 1ube weld
-26 1/4
AP71 316L (100) -88 [ ) 3 0.023 @) 3/8 235
-26 1/4
AP72 316L VAR (100) -88 [ ) 3 0.023 O 3/8 237

ot Max'r:sp:l:f:"g Flow, Connection Connection type
aterial : at 100 psig (0.69 MPa) N2 |  size
slpm [inch] |Connection Fitting

AP74 316LVAR | 3500 | 24.1 10 1/4 239

100

@ Face seal

225
OTube weld

350
3500 241 500 1/2

950

1100 Welded

3000 20.7 1650 3/4
2600
316L 241
3000

2200 15.2 4000 1

AP74B

@ Tube weld

5000
1300 9.0 6000 11/2

%1 316L VAR: 316L SS secondary remelt, 316L: 316L SS
%2 In accordance with SEMI F32
*3 Monoblock vacuum generator, N2 supply valve and check valve
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Regulator and Valve Selection Guide

Valve and Regulator Recommendations
for source and distribution application

This guide is a reference guide to help customers determine an appropriate AP Tech valve and regulator to
be used in process gas systems. Before selecting a product, please make sure to read through this guide.
For information and specifications related to the specific model, please refer to the catalog data sheet.

Precautions for selection
This guide’s general recommendations are based upon typical applications and conditions. The proper regulator selection
can be significantly affected by parameters such as system design, flow duration, frequency of use, ambient conditions and
outlet pressure. It is important to understand that one may follow this guide’s recommendation, yet have a failure due to a
parameter specific to the given application, as noted. Restated, one may achieve higher or lower flow capacities than

stipulated in this guide due to the parameters and conditions of a specific application and system design.

Ni-Cr-Mo alloy internals comprised of the poppet and
diaphragm, whereas the SH option includes the nozzle.

H Source valves are those on the upstream side of the
pressure regulator in the source gas cabinet or bulk

delivery system. M If a source regulator is listed as (D and (2), it means two

stage regulation is required. The two regulators are in
series with (D listed as the first stage and (2) listed as the
second stage.

M Distribution valves are those on the downstream side of
the pressure regulator in the source gas cabinet or bulk
delivery system and used anywhere downstream of the
regulator (s) for cylinder applications at point of use (POU)

H Valve recommendations are based on typical cylinder
in valve manifold boxes (VMBs) and process tools. ¥p Y

pressures and delivery line pressures. Pressure drop
across valves at low pressures may be excessive and
required a different valve selection.

H Source regulators are those used in the source gas
cabinet or bulk delivery system.

H Valve recommendations are for the process line isolation.
Purge and vent valves are not addressed in this document
but generally an AP3000, AP3650, or AP3540 valve will
provide sufficient flow capability. The valve series
recommended were purposely limited for the sake of
brevity. The model number indicates the basic size and
rating. For example, manually operated valves are noted
as AP3650 but an AP3600 or AP3625 would also be
appropriate and equivalent selections.

H Distribution regulators are those used at point of use
(POU) in valve manifold boxes (VMBs) and process tools.
Recommendations are based on typical usage. Operating
practices at a specific facility may require a different
component selection.

M It is assumed that non-liquefied gas cylinders are switched
over to a new cylinder when the pressure drops to 150 to 250
psig (1.0 to 1.7 MPa). Therefore, maximum recommended flow

rates for source regulators and source valves assume 150 to |

' M Polyimide seats are recommended for nitrous oxide (N20)
and for source applications for carbon dioxide (COz2) with
either continuous flow demand or flow rates in excess of
100 slpm.

250 psig (1.0 to 1.7 MPa) inlet pressure for this gas.

M It is assumed that the cylinder pressure for liquefied gas
systems is maintained at or above the vapor pressure at
16 °C. It is assumed that cylinders are switched over
before the liquid is all vaporized into gas. Therefore,
maximum recommended flow rates for source regulators
are based on 16 °C vapor pressure at the regulator inlet for
these gases.

H Heating may be required in the source manifold for some
gases even when not stated due to duration of flow,
ambient conditions, etc. When heating is recommended,
appropriate heating method shall be selected depending
on gas type. In general, the gas should be heated

H Absolute or very low positive pressure delivery bear close
Y D P v upstream of the pressure regulator.

scrutiny. The AP1402TA delivers both sub-atmospheric
and positive pressure (30 psig) equally well, whereas the
AP1101 is strictly intended for sub-atmospheric pressure
delivery (10 psig or less). If low flow and very low positive
pressure delivery is desired, the AP1001 should be
selected instead of the AP1101. The alternative is to select
the AP1402TA which provides more flow capacity and the
ability to delivery sub-atmospheric and positive pressure.

M Distribution line pressure is assumed to be 60 psig (0.4
MPa) minimum or typical source pressure whichever is
less. If the actual line pressure is higher, then higher flow
rates than listed in this guideline can be obtained.

B The SHP option is for certain point of use applications in
lieu of the SH option. The SHP designation provides

A Caution

Since the product specified here is used under various operating conditions, its compatibility with fluid and specific equipment must
be decided by the person who designs the equipment or decided its specifications based on necessary analysis and test results.
The expected performance and safety assurance of the equipment will be the responsibility of the person who has determined its
compatibility with the product regardless of any recommendation.

Proper installation, operation and maintenance are also required to assure safe, trouble free performance.
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Recommended Model Selection Table

Example

0 Series

@ Material

® HF: High flow

Valve
AP3650

Q Option (Only for specific series)

® FC: Force compensation
® HR: High inlet pressure

Regulator

AP/AZ/AK1200 S VS HF

LX)

S: Stainless steel body as standard design.
SH: Stainless steel body with Ni-Cr-Mo alloy internals as it further improves corrosion resistance than S (standard design).
Either SH or SHP can be used with AP series regulators and SHP is used with AZ series regulators. (SHP provides Ni-Cr-Mo
alloy internals comprised of the poppet and diaphragm, whereas SH includes the nozzle.)
Material of stainless steel body varies depending on series.

® AP series (except AP9000&9100) ... 316L SS secondary remelt
® AZ series and AP9000&9100 ... 316L SS
® AK series ... 316L SS

e VS: Seat material is made of Polyimide. (Only for specific series)
No code: PCTFE as standard design.

9 A: Delivery of sub-atmospheric pressure. (Only for specific series)

AP/AZ/AK1200: 3 series are recommended (AP1200, AZ1200, AK1200).
Valve: Only typical series is shown as recommendation and other models with same specifications (operating pressure, Cv)
are also recommended.
For example, other than AP3650, AP3600/3625/3657 are also recommended.

How to read model number listed as recommendation.

AP/AZ1402T

_______________________________________________________________________________________________________________________

Application Valve Regulator
Source applications Distribution applications Source applications Distribution applications
Maximum Maximum Maximum Maximum
Process Gas flow Recommendation|  flow Recommendation|  flow Recommendation flow Recommendation
(slpm) (slpm) (slpm) (slpm)
230 AP3000 o5 AP3540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S
AP3650 AP3650 50 AP/AZ/AK1400TS 6 AP/AZ/AK1000S HF
Acetylene * 280 AP3002 45 AP4540 75 AP/AZ/AK1200S 50 AP/AZ/AK1400TS
(C2H2) AP3650 AP4650 75 AP/AZ/AK1200S
400 AP3700 95 AP/AZ/AK1200S HF
AP3800 AZ/AK1300S
185 AP3000 20 AP3540 30 AP/AZ/AK1500S 30 AP/AZ/AK1000S
AP3650 AP3650 100 AP1900S 50 AP/AZ/AK1000S HF
AP3002 AP4540 200 AP/AZ/AK1400TS 150 AP/AZ/AK1400TS
Air 225 AP3650 160 AP4650 800 AP/AZ/AK1200S HR 400 AP/AZ/AK1200S
AP3100 AP3800 600 AP/AZ/AK1200S HF
550 AP3130 890 AP3700 AZ/AK1300S
475 AP3125 AP3800
250 AP3540 100 AP3540 5 AP/AZ/AK1500S 5 AP/AZ/AK1000S
AP3650 AP3650 50 AP/AZ/AK1400TS 30 AP/AZ/AK1000S HF
450 AP4540 205 AP4540 AP/AZ/AK1200S AP/AZ/AK1400TS
Ammonia AP4650 AP4650 AP/AZ/AK1200S AP/AZ/AK1200S
(NHa) 1000 AP3113 1000 AP3700 AP/AZ/AK1200S HF AP/AZ/AK1200S HF
AP3125 AP3800 AP9100S AZ/AK1300S
AP/AZ/AK1200S FC
AP9100S
200 AP3000 80 AP3540 10 AP/AZ/AK1500S 10 AP/AZ/AK1000S
AP3650 AP3650 100 AP1900S 25 AP/AZ/AK1000S HF
350 AP3002 150 AP4540 300 AP1900S HF 50 AP/AZ/AK1400TS
Argon AP3650 AP4650 1500 AP/AZ/AK1200S HR 100 AP/AZ/AK1200S
(Ar) AP3130 AP3700 AP/AZ/AK1200S HF
1000 —Ap3125 | 890 Ap3soo 200 AZ/AK1300S
400 AP/AZ/AK1200S FC
1000 AP9100S

# 15 psig (0.1 MPa) maximum source regulator outlet pressure.
Il denotes heating required to achieve stated flow.
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Recommended Model Selection Table

Please read page 32 before selecting a product.

(7]
=
(=]
Application Valve Regulator =
=
Source applications Distribution applications Source applications Distribution applications E
Maximum ~ |Maximum ~ |Maximum . Maximum . £
flow Recommendation flow Recommendation flow Recommendation flow Recommendation Qe
Process Gas (slpm) (slpm) (slpm) (slpm) S
140 AP3540 55 AP3540 5 AP/AZ/AK1500S 5 AP/AZ/AK1000S (=
Arsine AP3650 AP3650 40 AP/AZ/AK1400TS 20 AP/AZ/AK1000S HF
(AsHs) 240 AP4540 95 AP4540
AP4650 AP4650 [
185 AP3000 90 AP3540 15 AP/AZ/AK1500S 15 AP/AZ/AK1000S %
Arsine Mixtures AP3650 AP3650 50 AP1900S 50 AP/AZ/AK1000S HF =
(Nitrogen Balance) 205 AP3002 160 AP4540 150 AP/AZ/AK1400TS 150 AP/AZ/AK1400TS 3
AP3650 AP4650 oc
Boron Trichloride 20 AP4540 15 AP4540 6 AP/AZ/AK1402TSA 0.4 AP/AZ/AK1101SH
(BCls) AP4650 AP4650 6 AP/AZ/AK1402TSA I
Boron Trichloride 185 AP3000 90 AP3540 15 AP/AZ/AK1500S 15 AP/AZ/AK1000S &
Mix AP3002 P N e —— - a7 7V <71 PR
. 5 -
(Nitrogen Balance) | 225 AP3650 160 AP4650 17}
115 AP3000 60 AP3540 5 AP/AZ/AK1500S 5 AP/AZ/AK1000S N
Boron Trifluoride AP3650 AP3650 25 AP/AZ/AK1400TS 10 AP/AZ/AK1000S HF <
(BF3) 145 AP3002 100 AP4540 25 AP/AZ/AK1400TS ~
AP3650 AP4650 <<
Boron 11 115 AP3000 60 AP3540 5 AP/AZ/AK1500S 5 AP/AZ/AK1000S T
Trifluoride AP3650 AP3650 25 AP/AZ/AK1400TS 10 AP/AZ/AK1000S HF =)
(11BFs) 145 AP3002 100 AP4540 25 AP/AZ/AK1400TS —
AP3650 AP4650 8
Butadiene 60 AP4540 60 AP4540 3 AP/AZ1500S 3 AP/AZ1000S =
(CaHe) AP4625 AP4625 40 AP/AZ1400T 5 AP/AZ1000S HF g
n-butane 60 AP4540 60 AP4540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S e
(CaH10) AP4625 AP4625 40 AP/AZ/AK1400T 5 AP/AZ/AK1000S HF =
35 AP3540 30 AP3540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S .E_
Butene-1 AP3650 AP3650 50 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF =
(CaHs) 65 AP4540 60 AP4540 =]
AP4650 AP4650 n.—
500 AP3000 75 AP3540 3 AP/AZ/AK1500S 8 AP/AZ/AK1000S =4
AP3650 AP3650 75 AP/AZ/AK1400TS 20 AP/AZ/AK1000S HF ——
700 AP3002 140 AP4540 AP/AZ/AK1200S VS 40 AP/AZ/AK1400TS E
Carbon Dioxide AP3650 AP4650 @AP/AZ/AK1225S VS 100 AP/AZ/AK1200S —
(CO2) 2500 AP3113 750 AP3700 @AP/AZ/AK1200S VS HF 160 AP/AZ/AK1200S HF E
AP3125 AP3800 @AP9030S VS AZ/AK1300S L
@®AP9100S VS 325 AP/AZ/AK1200S FC »
800 AP9100S £
185 AP3000 20 AP3540 5 AP/AZ/AK1500S 5 AP/AZ/AK1000S =
Carbon Monoxide AP3650 AP3650 15 AP1900S 15 AP/AZ/AK1000S HF =
(CO) 205 AP3002 160 AP4540 50 AP/AZ/AK1400TS 50 AP/AZ/AK1400TS 2
AP3650 AP4650 bt
115 AP3000 60 AP3540 5 AP/AZ1500S 3 AP/AZ1000S
Carbonyl fluoride AP3625 AP3625 25 AP/AZ1400TS 10 AP/AZ1000S HF [
(COF2) 200 | AP3625 | . .~ | APA4540 Es
AP4625 g3
75 AP3540 50 AP3540 3 AP/AZ/AK1500SH 5 AP/AZ/AK1000SH >$
AP3650 AP3650 50 AP/AZ/AK1400TS 15 AP/AZ/AK1000SH HF
Chlorine 150 AP4540 100 AP4540 75 AP/AZ/AK1200SH 30 AP/AZ/AK1400TS —
(Cl2) AP4650 AP4650 200 AP/AZ/AK1200SH HF 75 AP/AZ/AK1200SH o
300 AP3113 400 AP3700 105 AP/AZ/AK1200SH HF =2
AP3125 AP3800 AZ/AK1300S =
250 AP/AZ/AK1200SH FC v 3
Chlorine Trifluoride 20 AP4540 15 AP4540 6 AP/AZ/AK1402TSA 0.5 AP/AZ/AK1101S
(CIF3) AP4650 AP4650 6 AP/AZ/AK1402TSA
185 AP3000 20 AP3540 5 AP1700S 10 AP/AZ/AK1000S = é
Diborane Mixtures AP3650 AP3650 225 AP2700S 20 AP/AZ/AK1000S HF S
(Nitrogen Balance) 205 AP3002 160 AP4540 Bl
AP3650 AP4650 E5
Dichlorosilane 20 AP4540 20 AP4540 7 AP/AZ1402TSA 1 AP1001S §§
(SiH2Cl2) AP4650 AP4650 7 AP/AZ/AK1402TSA S

I denotes heating required to achieve stated flow.
Please read page 33 regarding how to read model
number listed as recommendation.

If @ and (2) are indicated in front of a model number, it means two stage
regulation is required. The two regulators are in series with (D listed as
the first stage and @ listed as the second stage.
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Precautions



Recommended Model Selection Table

Please read page 32 before selecting a product.

Application Valve Regulator
Source applications Distribution applications Source applications Distribution applications
Maximum . |Maximum .~ |Maximum . Maximum X
RorrnEs flow Recommendation flow Recommendation flow Recommendation flow Recommendation
(slpm) (slpm) (slpm) (slpm)
70 AP3000 35 AP3540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S
Diethyltelluride AP3650 AP3650 5 AP1900S 5 AP/AZ/AK1000S HF
(Te(CzHs)2) 85 AP3002 60 AP4540 25 AP/AZ/AK1400TS 25 AP/AZ/AK1400TS
AP3650 AP4650
140 AP3000 55 AP3540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S
Vinylidene fluoride AP3625 AP3625 50 AP/AZ/AK1400TS 6 AP/AZ/AK1000S HF
(Cz2HzF2) 200 AP3625 100 AP4540 75 AP/AZ/AK1200S 50 AP/AZ/AK1400TS
AP4625 75 AP/AZ/AK1200S
14 AP4540 7 AP4540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S
Dimethylsilane AP4650 AP4650 50 AP/AZ/AK1400TS 50 AP/AZ/AK1400TS
(C2SiHs) 150 AP3700 75 AP3700 75 AP/AZ/AK1200S 75 AP/AZ/AK1200S
AP3800 AP3800
Disilane 14 AP4540 7 AP4540 1 AP/AZ/AK1000S 1 AP/AZ/AK1000S
(Siz2Hs) AP4650 AP4650 7 AP/AZ/AK1402TSA 7 AP/AZ/AK1402TSA
380 AP3000 90 AP3540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S
Ethylene AP3650 AP3650 50 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF
(C2H4) 485 AP3002 160 AP4540 75 AP/AZ/AK1200S 50 AP/AZ/AK1400TS
AP3650 AP4650 75 AP/AZ/AK1200S
Fluorine(F2) 10 AP3200 10 AP3200 Consult Factory Consult Factory
Fluorine Mixtures 185 AP3000 90 AP3540 5 AP/AZ/AK1500SH 5 AP/AZ/AK1000SH
(10 %, 3.4 MPa) ﬁ::gggg ﬁ::3653 25 AP/AZ/AK1400TS ;0 AIZ:;/IZ\/I;‘:(QIOO(;I:II_gF
\ oy 454 5 4
(Nitrogen Balance) | 225 AP3650 160 AP4650
10 AP3540 4 AP3540 1 AP/AZ/AK1000S 1 AP/AZ/AK1000S
Germane AP3650 AP3650 7 AP/AZ/AK1402TSA 7 AP/AZ/AK1402TSA
(GeHa) 18 AP4540 7 AP4540
AP4650 AP4650
185 AP3000 90 AP3540 10 AP/AZ/AK1500S 10 AP/AZ/AK1000S
Germane Mixtures AP3650 AP3650 20 AP1900S 20 AP/AZ/AK1000S HF
(Nitrogen Balance) 205 AP3002 160 AP4540 50 AP/AZ/AK1400TS 50 AP/AZ/AK1400TS
AP3650 AP4650
Halocarbon 12 55 AP4540 40 AP4540 3 AP/AZ/AK1500S & AP/AZ/AK1000S
(CCLoF2) AP4650 AP4650 50 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF
50 AP/AZ/AK1400TS
Halocarbon 12B2 15 AP4540 15 AP4540 5 AP/AZ1400TSA 0.5 AP/AZ1101S
(CBrzF2) AP4650 AP4650 5 AP/AZ1402TSA
140 AP3000 40 AP3540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S
Halocarbon 13 AP3650 AP3650 50 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF
(CCIF3) 170 AP3002 70 AP4540 50 AP/AZ/AK1400TS
AP3650 AP4650
110 AP3540 35 AP3540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S
Halocarbon 13B1 AP3650 AP3650 50 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF
(CBrFs) 190 AP4540 65 AP4540 50 AP/AZ/AK1400TS
AP4650 AP4650
10 AP3000 50 AP3540 10 AP/AZ/AK1500S 5 AP/AZ/AK1000S
AP3650 AP3650 40 AP1900S 15 AP/AZ/AK1000S HF
200 AP3002 100 AP4540 80 AP1900S HF 30 AP/AZ/AK1400TS
Halocarbon 14 AP3650 AP4650 500 AP/AZ/AK1200S HR 60 AP/AZ/AK1200S
(CF4) AP3130 AP3700 AP/AZ/AK1200S HF
600 |~ Ap3125 | °°° | AP3800 Y AZ/AK1300
250 AP/AZ/AK1200S FC
500 AP9100S
AP4540 AP4540 5 AP/AZ/AK1402TSA AP/AZ1101S
Ha'(‘::c:{:'ﬁ’; 21 25 " apass0 | 'S [ APaeso 0.5 AP1001S
2 5 AP/AZ/AK1402TSA
115 AP3000 145 AP3540 10 AP/AZ/AK1500S 10 AP/AZ/AK1000S
Halocarbon 23 AP3650 AP3650 50 AP/AZ/AK1400TS 20 AP/AZ/AK1000S HF
(CHFs) 140 AP3002 250 AP4540 50 AP/AZ/AK1400TS
AP3650 AP4650
140 AP3000 55 AP3540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S
Halocarbon 32 AP3650 AP3650 50 AP/AZ/AK1400TS 6 AP/AZ/AK1000S HF
(CH2F2) 175 AP3002 100 AP4540 75 AP/AZ/AK1200S 50 AP/AZ/AK1400TS
AP3650 AP4650 75 AP/AZ/AK1200S

Il denotes heating required to achieve stated flow.
Please read page 33 regarding how to read model
number listed as recommendation.
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If @ and (2) are indicated in front of a model number, it means two stage
regulation is required. The two regulators are in series with (D listed as

the first stage and @ listed as the second stage.




Recommended Model Selection Table

Please read page 32 before selecting a product.

(7]
=
(=]
Application Valve Regulator =
=
Source applications Distribution applications Source applications Distribution applications E
Maximum Maximum Maximum Maximum £
RorrnEs flow Recommendation flow Recommendation flow Recommendation flow Recommendation =
(slpm) (slpm) (slpm) (slpm) @
Halocarbon 114 30 AP4540 o5 AP4540 7 AP/AZ/AK1402TSA 0.5 AP/AZ/AK1101S =
(C2Cl2F2) AP4650 AP4650 1 AP/AZ/AK1000S
7 AP/AZ/AK1402TSA
60 AP4540 40 AP4540 B AP/AZ/AK1500S S AP/AZ/AK1000S [
Halocarbon 115 AP4650 AP4650 50 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF "2
(C2CIF5s) 75 AP/AZ/AK1200S 50 AP/AZ/AK1400TS =
75 AP/AZ/AK1200S 3
60 AP3000 40 AP3540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S oc
AP3650 AP3650 50 AP/AZ/AK1400TS 10 AP/AZ/AK1000S HF
100 AP3002 80 AP4540 75 AP/AZ/AK1200S 25 AP/AZ/AK1400TS [
Halocarbon 116 AP3650 AP4650 125 AP/AZ/AK1200S HF 50 AP/AZ/AK1200S &
(C2Fe) 575 AP3113 400 AP3700 90 AP/AZ/AK1200S HF
AP3125 AP3800 AZ/AK1300 -
175 AP/AZ/AK1200S FC «»
450 AP9100S ~N
180 AP4540 70 AP4540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S <
Halocarbon 125 AP4650 AP4650 25 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF ~
(C2HFs) 75 AP/AZ/AK1200S 25 AP/AZ/AK1400TS <<
75 AP/AZ/AK1200S T
AP4540 AP4540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S =)
Halocarbon 134A 55 AP4650 40 AP4650 50 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF —
(C2H2Fa) AP3100 AP3800 75 AP/AZ/AK1200S 50 AP/AZ/AK1400TS 8
350 AP3700 230 AP3700 75 AP/AZ/AK1200S %
AP3800 AP3800 =
35 AP3540 20 AP3540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S e
Halocarbon R218 AP3650 AP3650 50 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF =
(CsFs) 60 AP4540 40 AP4540 75 AP/AZ/AK1200S 50 AP/AZ/AK1400TS .E_
AP4650 AP4650 75 AP/AZ/AK1200S =]
Halocarbon C318 o5 AP4540 20 AP4540 6 AP/AZ/AK1402TSA 1 AP/AZ/AK1101S (=]
(C4Fs) AP4650 AP4650 6 AP/AZ/AK1402TSA n.—
750 AP3000 250 AP3540 125 AP/AZ/AK1500S 65 AP/AZ/AK1000S <t
AP3650 AP3650 500 AP1900S 125 AP/AZ/AK1000S HF —
1000 AP3002 450 AP4540 625 AP1900S HF 275 AP/AZ/AK1400TS E
Helium AP3650 AP4650 2000 AP/AZ/AK1200S HR 625 AP/AZ/AK1200S ?
(He) AP3130 AP3700 AP/AZ/AK1200S HF
2500 —ap3125 | 20 [~ Ap3g00 s AZ/AK1300 =
1200 AP/AZ/AK1200S FC »
2500 AP9100S £
Hexafluoropropane 20 AP4540 15 AP4540 6 AP/AZ/AK1402TSA 6 AP/AZ/AK1402TSA ;
(CsH2Fs) AP4625 AP4625 =
60 AP4540 40 AP4540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S b=
Hexafluoropropylene AP4625 AP4625 50 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF ©
(CsFe) 75 AP/AZ/AK1200S 50 AP/AZ/AK1400TS 7
75 AP/AZ/AK1200S <
800 AP3000 300 AP3540 125 AP/AZ/AK1500S 65 AP/AZ/AK1000S E. *2
AP3650 AP3650 500 AP1900S 125 AP/AZ/AK1000S HF § §
1600 AP3002 600 AP4540 625 AP1900S HF 275 AP/AZ/AK1400TS = 3
Hydrogen AP3650 AP4650 900 AP2700S 625 AP/AZ/AK1200S
(H2) 3000 AP3130 3000 AP3700 1200 AP/AZ/AK1200S HR 200 AP/AZ/AK1200S HF ——
AP3125 AP3800 AZ/AK1300S
1200 AP/AZ/AK1200S FC = §
3000 AP9100S se
155 AP3000 55 AP3540 1 AP/AZ/AK1500SH 1 AP/AZ/AK1000SH v 3
Hydrogen Bromide AP3650 AP3650 30 AP/AZ/AK1400TS 2 AP/AZ/AK1000SH HF
(HBr) 190 AP3002 95 AP4540 50 AP/AZ/AK1200SH 30 AP/AZ/AK1400TS
AP3650 AP4650 50 AP/AZ/AK1200SH < E
350 AP3000 75 AP3540 2 AP/AZ/AK1500SH 8 AP/AZ/AK1000SH EE
AP3650 AP3650 90 AP/AZ/AK1400TS 20 AP/AZ/AK1000SH HF Bl
500 AP3002 150 AP4540 150 AP/AZ/AK1200SH 40 AP/AZ/AK1400TS E g
Hydrogen Chloride AP3650 AP4650 600 @AP1225SH 85 AP/AZ/AK1200SH §§
(HCI) 2000 AP3113 850 AP3700 @AP1210SH HF 160 AP/AZ/AK1200SH HF <
AP3125 AP3800 2000 @AP9030S AZ/AK1300S
@AP9110S 300 AP/AZ/AK1200SH FC
800 AP9100S

I denotes heating required to achieve stated flow.
Please read page 33 regarding how to read model
number listed as recommendation.

If @ and (2) are indicated in front of a model number, it means two stage
regulation is required. The two regulators are in series with (D listed as
the first stage and @ listed as the second stage.
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Precautions



Recommended Model Selection Table

Please read page 32 before selecting a product.

Application Valve Regulator
Source applications Distribution applications Source applications Distribution applications
Maximum . |Maximum .~ |Maximum . Maximum X
RorrnEs flow Recommendation flow Recommendation flow Recommendation flow Recommendation
(slpm) (slpm) (slpm) (slpm)
Hvdroaen Chloride| 210 AP3000 105 AP3540 10 AP/AZ/AK1500SH 10 AP/AZ/AK1000SH
Y I\I?ixtures AP3650 AP3650 20 AP1900SH 20 AP/AZ/AK1000SH HF
. AP3002 AP4540 40 AP/AZ/AK1400TS 40 AP/AZ/AK1400TS
(Nitrogen Balance) | 265 AP3650 190 AP4650
Hydrogen Fluoride 20 AP4540 20 AP4540 5 AP/AZ/AK1402TSA 5 AP/AZ/AK1402TSA
(HF) AP4650 AP4650
125 AP3540 55 AP3540 5 AP/AZ/AK1500S 5 AP/AZ/AK1000S
Hydrogen Selenide AP3650 AP3650 40 AP/AZ/AK1400TS 20 AAP/AZ/AK1000S HF
(H2Se) 215 AP4540 95 AP4540 40 AP/AZ/AK1400TS
AP4650 AP4650
Hydrogen Selenide| 185 AP3000 20 AP3540 10 AP/AZ/AK1500S 10 AP/AZ/AK1000S
B ey /2L
(Nitrogen Balance) | 225 AP3650 160 AP4650
210 AP3000 80 AP3540 5 AP/AZ/AK1500S 5 AP/AZ/AK1000S
Hydrogen Sulfide AP3650 AP3650 40 AP/AZ/AK1400TS 10 AP/AZ/AK1000S HF
(H2S) 260 AP3002 140 AP4540 40 AP/AZ/AK1400TS
AP3650 AP4650
105 AP3000 50 AP3540 20 AP/AZ/AK1500S 20 AP/AZ/AK1000S
Krypton AP3650 AP3650 60 AP/AZ/AK1400TS 30 AP/AZ/AK1000S HF
(Kr) 130 AP3002 90 AP4540 60 AP/AZ/AK1400TS
AP3650 AP4650
045 AP3000 120 AP3540 10 AP/AZ/AK1500S 10 AP/AZ/AK1000S
Methane AP3650 AP3650 20 AP1900S 20 AP/AZ/AK1000S HF
(CHa4) 295 AP3002 210 AP4540 40 AP/AZ/AK1400TS 40 AP/AZ/AK1400TS
AP3650 AP4650
40 AP3540 o5 AP3540 3 AP/AZ/AK1500S &) AP/AZ/AK1000S
Methanol AP3650 AP3650 50 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF
(CHsOH) 70 AP4540 40 AP4540
AP4650 AP4650
Methyl bromide o5 AP4540 15 AP4540 5 AP/AZ1402TSA 5 AP/AZ1402TSA
(CHsBr) AP4625 AP4625
Methyl Chloride 60 AP4540 45 AP4540 1 AP/AZ/AK1000S 10 AP/AZ/AK1402TSA
(CHsClI) AP4650 AP4650 10 AP/AZ/AK1402TSA
200 AP3540 70 AP3540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S
Methylsilane AP3650 AP3650 50 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF
(CHsSiHs) 350 AP4540 120 AP4540 75 AP/AZ/AK1200S 50 AP/AZ/AK1400TS
AP4650 AP4650 75 AP/AZ/AK1200S
400 AP3000 120 AP3540 5 AP/AZ/AK1500S 5 AP/AZ/AK1000S
Methyl Fluoride AP3650 AP3650 50 AP/AZ/AK1400TS 10 AP/AZ/AK1000S HF
(CHsF) 490 AP3002 200 AP4540 50 AP/AZ/AK1400TS
AP3650 AP4650
215 AP3000 110 AP3540 20 AP/AZ/AK1500S 20 AP/AZ/AK1000S
Neon AP3650 AP3650 40 AP1900S 40 AP/AZ/AK1000S HF
(Ne) 260 AP3002 190 AP4540 300 AP/AZ/AK1200S HF 100 AP/AZ/AK1400TS
AP3650 AP4650
250 AP3000 100 AP3540 50 AP/AZ/AK1500S 25 AP/AZ/AK1000S
AP3650 AP3650 200 AP1900S 50 AP/AZ/AK1000S HF
400 AP3002 200 AP4540 250 AP1900S HF 150 AP/AZ/AK1400TS
Nitrogen AP3650 AP4650 350 AP2700 250 AP/AZ/AK1200S
(N2) 1000 AP3130 1000 AP3700 1000 AP/AZ/AK1200S HR 300 AP/AZ/AK1200S HF
AP3125 AP3800 AZ/AK1300S
400 AP/AZ/AK1200S FC
1000 AP9100S
75 AP3000 60 AP3540 5 AP/AZ1500S 6 AP/AZ1000S
AP3650 AP3650 60 AP/AZ1400TS 15 AP/AZ1000S HF
100 AP3002 110 AP4540 150 AP/AZ1400TS 30 AP/AZ1400TS
Nitrogen Trifluoride AP3650 AP4650 AP2700S 75 AP/AZ1200S
(NF3) 350 AP3130 500 AP3700 400 AP/AZ1200S HR 125 AP/AZ1200S HF
AP3125 AP3800 1000 @AP9030 AZ1300S
@AP9110 250 AP/AZ1200S FC
600 AP9100S

I denotes heating required to achieve stated flow.
Please read page 33 regarding how to read model
number listed as recommendation.
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If @ and (2) are indicated in front of a model number, it means two stage
regulation is required. The two regulators are in series with (D listed as
the first stage and () listed as the second stage.




Recommended Model Selection Table

Please read page 32 before selecting a product.

(7]
=
(=]
Application Valve Regulator =
=
Source applications Distribution applications Source applications Distribution applications E
Maximum ~ |Maximum ~ |Maximum . Maximum . £
RorrnEs flow Recommendation flow Recommendation flow Recommendation flow Recommendation =
(slpm) (slpm) (slpm) (slpm) @
310 AP3000 75 AP3540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S (=
Nitric Oxide AP3650 AP3650 50 AP/AZ/AK1400TS 6 AP/AZ/AK1000S HF
(NO) 380 AP3002 125 AP4540 75 AP/AZ/AK1200S 50 AP/AZ/AK1400TS
AP3650 AP4650 75 AP/AZ/AK1200S [
300 AP3000 70 AP3540 B AP/AZ/AK1500S VS 8 AP/AZ/AK1000S VS %
AP3650 AP3650 60 AP/AZ/AK1400TS VS 20 AP/AZ/AK1000S VS HF =
500 AP3002 140 AP4540 100 AP/AZ/AK1200S VS 35 AP/AZ/AK1400TS VS 3
Nitrous Oxide AP3650 AP4650 150 AP/AZ1200S VS HF 85 AP/AZ/AK1200S VS oc
(N20) 1500 AP3113 750 AP3700 500 @AP/AZ1225S VS 160 AP/AZ/AK1200S VS HF
AP3125 AP3800 @AP/AZ1200S VS HF AZ/AK1300S I
1000 @AP9030S VS 320 | AP/AZ/AK1200S VS FC &
@AP9100S VS 800 AP9100S VS
Octafluorocyclopentene 15 AP4540 15 AP4540 5 AP/AZ/AK1402TSA 0.3 AP/AZ1101S —
(CsFs) AP4650 AP4650 5 AP/AZ/AK1402TSA «»
250 AP3000 75 AP3540 10 AP/AZ/AK1500S 10 AP/AZ/AK1000S N
AP3650 AP3650 80 AP1900S 25 AP/AZ/AK1000S HF <
400 AP3002 150 AP4540 150 AP1900S HF 50 AP/AZ/AK1400TS ~
Oxygen AP3650 AP4650 1000 AP/AZ/AK1200S HR 120 AP/AZ/AK1200S <<
(02) AP3700 AP/AZ/AK1200S HF m
1000 ™ AP3800 e AZ/AK1300S &
400 AP/AZ/AK1200S FC —
1000 AP9100S 8
Perfluorobutadiene o5 AP4540 o5 AP4540 5 AP/AZ1402TSA 0.5 AP/AZ1101S =
(Ca4Fs) AP4650 AP4650 5 AP/AZ1402TSA g
320 AP3000 80 AP3540 5 AP/AZ1500S 5 AP/AZ1000S e
Phosphine AP3650 AP3650 40 AP/AZ1400TS 10 AP/AZ1000S HF =
(PHs) AP3002 AP4540 =
390 Ap3es0 | '*® [ AP4650 g
Phosphine 185 AP3000 90 AP3540 10 AP/AZ1500S 10 AP/AZ1000S =]
Mixtures ﬁﬁgggg ﬁﬁzgig 20 AP1900S 20 AP/AZ1000S HF o
. <t
(Nitrogen Balance) | 225 AP3650 160 AP4650
15 AP3000 5 AP3540 10 AP/AZ1500S 10 AP/AZ1000S E
Phosphorous ﬁigggg ﬁizgig 20 AP1900S 20 AP/AZ1000S HF T
Pe“t("'l,f:zus;’"de 19 ap3sso | ° [ AP46s0 =
41 AP3130 50 AP3700 2
AP3125 AP3800 =
65 AP3540 42 AP3540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S =
Propane AP3650 AP3650 50 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF =
(CsHs) 115 AP4450 75 AP4540 75 AP/AZ/AK1200S 50 AP/AZ/AK1400TS =
AP4650 AP4650 bt
185 AP3540 75 AP3540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S
Propene AP3650 AP3650 50 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF ®
(CsHe) 320 AP4540 125 AP4540 50 AP/AZ/AK1400TS E %
AP4650 AP4650 g3
150 AP3000 75 AP3540 5 AP/AZ1500S 10 AP/AZ1000S = S
AP3650 AP3650 40 AP/AZ1400TS 25 AP/AZ1000S HF
250 AP3002 150 AP4540 50 AP2700S 50 AP/AZ1400TS —
Silane AP3650 AP4650 60 AP/AZ1200S 120 AP/AZ1200S o
(SiH4) AP3130 AP3700 100 AP/AZ1200S HF AP/AZ1200S HF @
0% ["apsizs | "™ ["apagoo | ©@AP/AZ1225S 200 AZ1300S 35
@ AP/AZ1200S HF 400 AP/AZ1200S FC v 5
1000 AP9100S
185 AP3000 90 AP3540 10 AP/AZ1500S 10 AP/AZ1000S
Silane Mixtures AP3650 AP3650 20 AP1900S 20 AP/AZ1000S HF < E
(Nitrogen Balance) 205 AP3002 160 AP4540 40 AP/AZ1400TS 40 AP/AZ1400TS g E
AP3650 AP4650 s S
Silicon Tetrachloride 10 AP4540 10 AP4540 5 AP/AZ1402TSA 0.5 AP/AZ1101S = g
(SiCls) AP4650 AP4650 5 AP/AZ1402TSA § 8
silicon 95 AP3000 45 AP3540 10 AP/AZ/AK1500S 10 AP/AZ/AK1000S S
Tetrafluoride AP3650 AP3650 40 AP/AZ/AK1400TS 20 AP/AZ/AK1000S HF "
(SiF4) 100 AP3002 80 AP4540 40 AP/AZ/AK1400TS s
AP3650 AP4650 =
Il denotes heating required to achieve stated flow. If @ and (2) are indicated in front of a model number, it means two stage §
Please read page 33 regarding how to read model regulation is required. The two regulators are in series with (D listed as a

number listed as recommendation.

the first stage and @ listed as the second stage.
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Recommended Model Selection Table

Please read page 32 before selecting a product.

Application Valve Regulator
Source applications Distribution applications Source applications Distribution applications
Maximum . |Maximum . |Maximum . Maximum X
flow Recommendation flow Recommendation flow Recommendation flow Recommendation
Process Gas (slpm) (slpm) (slpm) (slpm)
Sulfur Dioxide 80 AP4540 30 AP4540 1 AP/AZ/AK1000S 6 AP/AZ/AK1402TSA
(S0O2) AP4650 AP4650 6 AP/AZ/AK1402TSA
5 AP/AZ/AK1000S
105 AP3000 35 AP3540 &) AP/AZ/AK1500S 12 AP/AZ/AK1000S HF
AP3650 AP3650 40 AP/AZ/AK1400TS 25 AP/AZ/AK1400TS
Sulfur Hexafluoride 200 AP3000 75 AP4540 AP/AZ/AK1200S AP/AZ/AK1200S
(SFe) AP3650 AP4650 AP/AZ/AK1200S HF AP/AZ/AK1200S HF
500 AP3113 400 AP3700 AP9100S AZ/AK1300S
AP3125 AP3800 AP/AZ/AK1200S FC
AP9100S
Sulfur Tetrafluoride| 200 AP4540 80 AP4540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S
(SF4) AP4650 AP4650 15 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF
¢ 15 AP/AZ/AK1400TS
Trichlorosilane 35 AP4540 30 AP4540 10 AP/AZ/AK1402TSA 0.5 AP/AZ/AK1101S
(SiHCIs) AP4650 AP4650 10 AP/AZ/AK1402TSA
Trimethylsilane 30 AP4540 o5 AP4540 7 AP/AZ/AK1402TSA 0.5 AP/AZ1101S
((CH3)sSiH) AP4650 AP4650 7 AP/AZ/AK1402TSA
Tungsten Hexafluoride 10 AP4540 10 AP4540 5 AP/AZ/AK1402TSA 0.3 AP/AZ/AK1101SH
(WFe) AP4650 AP4650 5 AP/AZ/AK1402TSA
85 AP3000 40 AP3540 5 AP/AZ/AK1500S 5 AP/AZ/AK1000S
Xenon AP3650 AP3650 25 AP/AZ/AK1400TS 10 AP/AZ/AK1000S HF
(Xe) 100 AP3002 70 AP4540 25 AP/AZ/AK1400TS
AP3650 AP4650

Il denotes heating required to achieve stated flow.
Please read page 33 regarding how to read model
number listed as recommendation.
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If @ and (2) are indicated in front of a model number, it means two stage
regulation is required. The two regulators are in series with (D listed as
the first stage and (@ listed as the second stage.




Regulators/Back Pressure Regulators

g
S
&
For Ultra High Purity (UHP): AP Series E
Sing|e Stage Compact Regu|ator .................................................................................... i L 11 o p. 41 §
Single Stage Regulator (Low to intermediate fow) - e P =3 [0 ] p. 43 o«
Single Stage Regulator (Delivery of Sub-atmospheric pressure) - . APTAQQ eereeeeeereemesememseinensesccs p. 45
Single Stage Regulator (Low flow, Tied-diaphragm)
Single Stage Regulator (Low to intermediate fow) - - e g
Single Stage Regulator (Low to intermediate flow, Tied-diaphragm) - -oeeeeeeeeienn Y o T . =
Single Stage Regulator (Intermediate flow, Tied-diaphragm) ..o APT4OOT -ooveeememeesmmmsemsemsessisssniaes . :;;
Single Stage Regulator (High flow, Tied-diaphragm)- .- --eceeeeeemceieriiseineieiinnee APA200 errrrereereeeremmmmmmssssssssseseseeeeeee . oc
Single Stage Regulator (High fOw) - e AP1300
Single Stage Regulator (Bulk gas delivery) - . AP9000/9100 -
Single Stage Regulator (Bulk gas delivery, High inlet pressure) - ..o AP9000VSHR- %
Two Stage Regulator (Low flow, Tied-diaphragm)-. ..o —
Two Stage Regulator (Intermediate flow, Tied-diaphragm) ..o »
Pneumatic Actuation Pressure Regulator (Low flow) - N—
Pneumatic Actuation Pressure Regulator (Low flow, Tied-diaphragm) <
Pneumatic Actuation Pressure Regulator (Intermediate flow, Tied-diaphragm) ~
Pneumatic Actuation Pressure Regulator (High flow, Tied-diaphragm):-.-..c.eee: <
Pneumatic Actuation Pressure Regulator (Low flow) - o
For Ultra High Purity (UHP): SL Series ”
Single Stage Compact Regulator (SPrINGIESS) wvvvvevrsrrseremsiiisiniiiiiii e GLB20Q --:-vvvreerererresresememsmseneisiieieieieeicins p. 77 g
Single Stage Regulator (LOW oW, SPHNGIESS) v vsevseesesrinriiiiiiiiiiiiiciies GLBBQQ --:-wvvveererereeerememmmsemeinmieneiiieiiians p. 79 ;
Single Stage Regulator (Intermediate flow, SPriNgless) -« e GLBGOQ --vrvoveeeersossssersmssssessusossessussnsissrssnsins p. 81 1=
Sing|e Stage Regu|ator (Intermediate flow, SPriNgIEss) -+ - weereeeeisiiiiiiiiiii SLBGOQ ++voveveveererererererssmsesrsrsisinininine p. 83 g
K —
For Ultra High Purity (UHP): AZ Series g
Single Stage Regulator (Low to intermediate fow) - v AZT000 v p. 85 L
Single Stage Regulator (Delivery of sub-atmospheric pressure) - .. AZA100 e p. 87 &
Single Stage Regulator (Low flow, Tied-diaphragm) T
Single Stage Regulator (Intermediate flow, Tied-diaphragm)---..cooceeeeeemciinciinnee <
Single Stage Regulator (High flow, Tied-diaphragm)---- - -ceeeeeemcieriieiineiciinne e
Single Stage Regulator (High fIOw) - e <<
Single Stage Regulator (High flow, Tied-diaphragm)-----.-ceeeeeeseemicriiesinicenes T
Pneumatic Actuation Pressure Regulator (Low flow) - o
Pneumatic Actuation Pressure Regulator (Low flow, Tied-diaphragm) §
Pneumatic Actuation Pressure Regulator (Intermediate flow, Tied-diaphragm) =
Pneumatic Actuation Pressure Regulator (High flow, Tied-diaphragm)----.--cveeoe §
For General Applications: AK Series T
Sing|e Stage Compact Regu|ator (LOW IOW) +ervreemermnieieieieiieiiiieiinee AKTQQ --+eeveereereremremmeremeiniiseiiees . = :_g
Single Stage Regulator (Low to intermediate fOw) -----wwrrsmmssrersssissnessssssserssssoe AKAQOQ -eeeeeeereeeevvvvemmmmmmsmsesanaassssseeeee ) § g
Regulator (Low to intermediate flow) AK1000T SF
Single Stage Regulator (Delivery of sSub-atmospheric pressure) - .. AKATQQ weereeeeeeremrerememseinieiecices . &
Single Stage Regulator (Low flow, Tied-diaphragm): ..o AKABQQ -+eveereeeereeresemremseiemeisiieciiees . —
Single Stage Regulator (Intermediate flow, Tied-diaphragm) ... AK1400T o
Single Stage Regulator (High flow, Tied-Qiaphragm)---erorrreriesee AK1200 -
Single Stage Regulator (High flow) AK1300 e~
Single Stage Regulator (High flow, Tied-diaphragm)----weerseersiveesisrenss AK9200 @
Two Stage Regulator (Low flow, Tied-diaphragm). - rreeeeeseereeeesssssssseesses AKATO0 eeerreeeeeeerermmesmmsssssssssssssssseeeee )
Pneumatic Actuation Pressure Regu|ator (LOW fIOW) ovvvvemeiemcmciciice AKTOPA oo . EE
Pneumatic Actuation Pressure Regulator (Low flow, Tied-diaphragm)----.....cccc... AKABPA -ovvevereeererieriseissisienieissine . SE
Pneumatic Actuation Pressure Regulator (Intermediate flow, Tied-diaphragm)--- AK14PAT p. 131 S ;
Pneumatic Actuation Pressure Regulator (High flow, Tied-diaphragm)-----cveeoe AKA2PA oo p. 133 %%
e
Back Pressure Regulator BP Series =
For Ultra High Purity ........... BP1000 Welded ~p. 135 2
For General App|ications BPAQQQ - eveeeeereeersereeemsmneiensmeieisicienenes . 137 .g
(1~
()
PrESSUINE GAUGES:----rvssrersseessemseemi it p. 139 E
Regulator/Back Pressure Regulator Specific Product PreCautions . s p. 141 I
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Single Stage Compact Regulator for Ultra High Purity

AP500 Series

® For UHP gas delivery
® High inlet pressure type Standard: Max. 150 psig (1.0 MPa)

HR: 3000 psig (20.7

® Flow capacity Standard: to 15 slpm
HF (option): to 30 slpm
® Body material: 316L SS secondary remelt
e Ni-Cr-Mo alloy internals available for corrosion resistance
® Sub-atmospheric pressure delivery option

How to Order (see p. 250 for ordering syntax)

MPa)

,—Port Number—|
® @ ®

[ | —
Delivery pressurel L l _I Option ®
Code Delivery pressure nnection Code [ Specification
01 SUb'atmOSpheriC (A)1 00 mm Hg 2 - Fl Friction dampener %8):x9)
absolute to 10 psig (-88 kPa to 0.07 MPa) Code Connections -
] FV4 [ 1/4 inch face seal (Female) =8) Fl is fiction dampener to slow response
02 [ 0.5 to 30 psig (0.0034 to0 0.2 MPa) . e
> MVa 1/4 inch face seal (Male) and reduce interaction with MFC. Cannot
06 | 1 to 60 psig (0.007 to 0.4 MPa) TW4 1/4 inch tube weld be selected if option “HF” is selected as it
10 | 1to 100 psig (0.007 to 0.7 MPa) comes with a friction dampener as standard
15| 2to 150 psig (0.014 to 1.0 MPa) ¢Ports +9) Cannot be selected if AP515 s selected
«1) When AP515 is selected, select option “HR.” Code Ports
2PW | 2 poris o Option
Material ® 3PWG 3.P0“5 Code Specification
Code] Body | Poppet |Diaphragm| Nozzle ¢ Range options (Only for AP501) e Standargs)
S | 316LSS | 316L SS Code [ Specification HE | High flow
SH secondary | Ni-Cr-Mo |Ni-Co alloy| 316L SS No code Standard HR | Highinlet PfeSSUfg)
remelt alloy A Sub-atmospheric (Max. ikt pressure 3000 psig (20,7 M) *
® +6) Cannot be selected if AP501A, AP515,
Surface finish® - GauQe port (Ou“et?) or seat material “VS” is selected
— Code | Connections or Pressure gauge *2 *7) Cannot be selected if AP501A, seat
Code Surface finish Ra max sig/bar unit_| MPa unit e I
L psig material “TF,” or option “HF” is selected
No code| 15 uin. (0.4 um) Standard | [No code No gauge port
M 10 yin. (0.25 um) FV4 | No 1/4 inch face seal (Female) e Seat material
v 7 in. (0.18 um) MV4 |pressure|  1/4 inch face seal (Male) Code Material
X 5 uin. (0.13 um) TW4 | gauge 1/4 inch tube weld No code| PCTFE (Standard)
V3 -30 in.Hg to 30 psig-0.1 t0 0.2 MPa TF PTFE *4)
Porting Configuration (Top view) L With  |-30in.Hg to 60 psig|-0.1t0 0.4 MPa VS Polyimide *5)
1 |pressure|-30 in.Hg to 100 psig|-0.1 to 0.7 MPa +4) PTFE recommended for applications
*® H gauge |-30 in.Hg to 160 psig|-0.1to 1.1 MPa such as within a process tool.
@ Q D @ Q ® 2 0to200psig | O0to1.4MPa x5) Not available with SH material.
- < < = *2) Refer to gauge guide (P.139) for gauge specifications. ¢ Pressure gauge unit =
Select a pressure gauge, which has a larger pressure Cod Oni
S S range than the delivery pressure range of the regulator. Noc():oie ps'gr}gar
i
2PW 3PWG Sample Order Number MPA | MPa
Pt © @ @ x3) Pressure gauge unit MPa or psig/bar
(DIN @ouT B)Gauge port (Outlet) AP502S [ 2PW_[FV4[FV4 seloctable. However under Jaanese
3PWG [FV4|FV4 |FV4 . nder-apan
regulation, only MPa is available in Japan.
. 3PWG [FV4[FV4| V3 [MPA
Specifications
Operating Parameters AP501C1CIA AP501 AP502 AP506 AP510 AP515%4)
Delivery pressure 100 mm Hg absolute to 10psigl 0.5 to 10 psig 0.5 to 30 psig 1 to 60 psig 1 to 100 psig 2 to 150 psig
yp (-88 kPa to 0.07 MPa) | (0.0034 to 0.07 MPa) | (0.0034 to 0.2 MPa) | (0.007 to 0.4 MPa) | (0.007 to 0.7 MPa) | (0.014 to 1.0 MPa)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 150 psig (1.0 MPa) [ Vacuum to 3000 psig (20.7 MPa)

Inlet 1.5 times the maximum source pressure
Proof pressure Outlet 1.5 times the maximum delivery pressure

Inlet 3 times the maximum source pressure
Burst pressure Outlet 3 times the maximum delivery pressure

Ambient and operating temperature

-40 to 71°C (No freezing) *1

[ Inboard leakage

2 x 1011 Pa-m3/s

Leak rate | Outboard leakage

2 x 10-10 Pa-m3/s *2)

Across the seat leak

4 x 109 Pa-m3/s *2)

Surface finish

Ra max 15 uin. (0.4 um)

Option: 10 uin. (0.25 um), 7 uin. (0.18 um), 5 uin. (0.13 um)

Connections

Face seal, Tube weld

Supply pressure effect

0.2 psig (0.0014 MPa) rise in delivery pressure per 20 psig (0.14 MPa) source pressure drop

Installation

Bottom mount

Internal volume

0.151in3 (2.4 cm3)

Weight

0.45 kg *3)

#1) -10 to 90°C for Polyimide seat. In addition, for option

“HR,” the temperature range is -28 to 48°C.

%2) Tested with Helium gas inlet pressure 100 psig (0.7 MPa).
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%3) Weight, including individual boxed weight, may vary depending on
connections or options.
+4) The specifications are for AP515 when option “HR” is selected.



Option
1. High flow

Single Stage Compact Regulator for Ultra High Purity AP500 Series

Higher flow capacity with internal changes only, no change in
external dimensions. Changes from the standard type are:

2. High inlet pressure
Changes from the standard type are:

Option | Other Parameters | AP501 |

AP502 | AP506 | AP510

Option | Other Parameters| AP501 | AP502 | AP506 | AP510 | AP515

HF effect

Supply pressure

per 20 psig

0.4 psig (0.0028 MPa) rise in delivery pressure

(0.14 MPa) source pressure drop

Wetted Parts Material

HR | Source pressure Vacuum to 3000 psig (20.7 MPa)

Flow Rate Characteristics

AP500 Inlet pressure:---- 100 psig (0.69 MPa) — 30 psig (0.21 MPa)

Wetted Parts S SH
Body 316L SS secondary remelt
Surface finish Electropolish + Passivation
Poppet 316L SS [ Ni-Cr-Mo alloy
Diaphragm Ni-Co alloy
Nozzle 316L SS
Seat _ PCTFE o F_’CTFE
(Option: PTFE, Polyimide) (Option: PTFE)
Dimensions inch (mm)
AP500

Max. 3.32 (84.3)

0.44 (11.2)

A
1.12
(028.4)
& %
AT H
f A
I\
LA

. A
Connections inch | (mm)
FV4
MVa 2.78 | (70.6)
TW4 2.12 | (53.8)

2 x M5 x 0.8, depth 0.25 (6.4)
(Mounting hole)

35 0.24
80 fe=msmmmmmr e 0.21
CO R D R e e g
8 25 017 3
e @
@ 20 0.14 3
[%] (%]
o o
‘g- 15 == T e 0.10 *g
= — T =
= E— =
S 10 ———0.070
5 0.03
0 0.00
0 2 4 6 8 10
Flow rate (slpm, N2)
Inlet pressure: —-— 75 psig (0.52 MPa) ---- 45 psig (0.31 MPa)
AP500HF — 30 psig (0.21 MPa)
35 0.24
30 k- 0.21
5 e &
2 251 = 0173
9 \~~~~~~ \‘\_\~\~ 9_)
2 20 R ERETS R T 0.14 3
7] S~l_ ~~ %]
O O O = o
o ==~ I
— 15 0.10 =
o [}
5 o> 3
10 0.07
\\
5 0.03
0 0.00
0 10 20 30 40 50 60 70 80
Flow Rate (slpm, N2)
AP501A Input pressure : 2 psig (14 kPa)
760 0
700 -8
2600 M~ 21 3
o =
I 500 ] 35 @
£ 2
o 400 — 48 §
% 300 61 O
a \ 3
©200 -75
=]
© 400 88
0 -101
0 1 2 3 4 5 6 7 8
Flow rate (slpm, N2)

Note) slpm, Nz: The volumetric flow rate under normal conditions (0°C, 1 atm)
when N: gas is flowing.
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Single Stage Regulator for Ultra High Purity

flow

Low to intermediate

AP1000 Series

® For UHP gas delivery
® High inlet pressure type: Max. 3500 psig (24.1 MPa)
® Flow capacity Standard: to 30 slpm

HF (option): to 120 slpm
® Body material: 316L SS secondary remelt

q03l~

® Ni-Cr-Mo alloy internals available for corrosion resistance g""‘;
LT
How to Order (See p. 250 for ordering syntax)
,7Port Number—l
@ @ Knob
Code Knob
AP10[01S 2PW FV4|FV4 No cods| Standard
| I KL | Knob LOTO
Delivery pr r .
C de ery %tissu e Bonnet option
0de EIVEVIPIESSTTE Connections (Inlet(), Outlet2) Code Bonnet
01 /0.5 to 10 psig (0.0034 to 0.07 MPa)
- Code Connections No code Standard
02 | 1 to 30 psig (0.007 to 0.2 MPa) : - -
- FV4 | 1/4 inch face seal (Female) P Panel installation *6)
06 | 2to 60 psig (0.014 to 0.4 MPa) -
s MV4 | 1/4 inch face seal (Male) SC Short type
10 | 2 to 100 psig (0.014 to 0.7 MPa) -
15 | 5 to 150 psi (O 03410 1.0 MPa) TW4 1/4 inch tube weld *6) Bonnet poﬂ is not threaded.
30 | 5 to 300 pSig 0'034,[ 2'1 MP FV6 | 3/8 inch face seal (Female) Panel mounting hole: dia.
0 psig (0. Oc. a) . MV6 | 3/8 inch face seal (Male) 1.56 inch (39.6 mm).
Material ¢ TW6 3/8 inch tube weld ¢ Option
Code| Body Poppet |Diaphragm| Nozzle Codo Speoifioation
S 316L SS | 316L SS | 316L SS 316L SS Gauge port (Inlet@, Outlet@) ° No code Standard
SHP |secondary Pressure gauge *1) -
SH | remelt | Ni-Cr-Mo | Ni-Cr-Mo Code . - . HF High flow
_ Ni-Cr-Mo psig/bar unit | MPa unit 3
y | Ni-Cr-Mo | alloy alloy alloy No code No gauge port ¢ Seat material
alloy 0 No pressure gauge Code Material
Surface finishe—— | (Connections: 1/4 inch face seal male) No\;:gde PC;-FIE.(S.Lanq;)‘rd)
Code | Surface finish Ra max Portse | V3 |-30inHgto30psig|-0.1t00.2MPa TF qu.};?;‘f*'s)
No code| 15 win. (0.4 um) Standard Code | Ports L | -30in.Hgto 60 psig | -0.1t0 0.4 MPa - ; .
- 1 [-30in.Hg to 100 psig| -0.1t0 0.7 MPa «3) Not available with SHP, SH, H materials.
M 10 win. (0.25 um) 2PW | 2 ports - i +4) PTFE ded f licati
v 7 in. (0.18 um) 3PW | poris | [ H_|0inkglo 60psigl 0.1l 1.11Pa ) PIEE recommended for appications
i 2 0 to 200 psi 0to 1.4 MPa :
X 5 pin. (0.13 um) GEWS 4 ports 2 010 400 Esig 010 3 MPa «5) Source pressure rating is limited to
Porting Configuration 10 | 0to 1000 psig | 0to 7 MPa 300 psig (2.1 MPa) or less.
40 0 to 4000 psig | 0 to 28 MPa o)
+1) Referto gauge quide (P.139) for gauge specfications.  ® Pressure gauge unit’
Select a pressure gauge, which has alarger pressure | Code Unit
range than the delivery pressure range of the regulator. [No code psig/bar
Sample Order Number MPA MPa
2PW 3PW 4PW Ppor & @ ® ® *2) Pressure gauge unit MPa or
AP1001S [2PW|FV4|FV4 psig/bar selectable. However
(DIN @ouT B)Gauge port (Inlet) (AGauge port (Outlet) 3PW[FV4[FV4[ | 0 under Japanese regulation, only
3PW|FV4|FV4| |V3|MPA MPa is available in Japan.
.gn . 4PW|FV4|FV4|1|V3 |MPA
Specifications
Operating Parameters AP1001 AP1002 AP1006 AP1010 AP1015 AP1030
. 0.5 to 10 psig 1 to 30 psig 2 to 60 psig 2 to 100 psig 5 to 150 psig 5 to 300 psig
Delivery pressure
(0.0034 to 0.07 MPa)|(0.007 to 0.2 MPa)|(0.014 to 0.4 MPa)|(0.014 to 0.7 MPa)|(0.034 to 1.0 MPa)|(0.034 to 2.1 MPa)

Gas Select compatible materials of construction for the gas
Source pressure Vacuum to 300 psig (2.1MPa) | Vacuum to 3500 psig (24.1 MPa) *1)
Proof pressure Inlet 1.5 t_imes the max_imum source pressure

Outlet 1.5 times the maximum delivery pressure
Burst pressure Inlet 3 times the magimum source pressure

Outlet 3 times the maximum delivery pressure

-40 to 71°C (No freezing) *2
2 x 10" Pa-m%/s
2 x 1019 Pa-m3/s *3)
4 x 102 Pa-m?/s *4)
Option: 10 uin. (0.25 um), 7 pin. (0.18 um), 5 uin. (0.13 um)
Face seal, Tube weld
NPT 1/8 inch *5)
0.38 psig (0.0026 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Ambient and operating temperature
Inboard leakage
Outboard leakage
Across the seat leak

Surface finish

Connections

Bonnet port

Supply pressure effect

Leak rate

Ra max 15 uin. (0.4 um)

Installation Bottom mount (Option: panel mount)
Internal volume 0.49in3 (8 cm3)
Weight 1.25 kg #6)

+1) Max. 300 psig (2.1 MPa) for PTFE seat.
%2) -10 to 90°C for Polyimide seat.
+3) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa).

43

#4) Tested with Helium gas inlet pressure 1000 psig (7 MPa).
*5) On panel mount option, bonnet port is not threaded.
#6) Weight, including individual boxed weight, may vary depending on connections or options.




Single Stage Regulator for Ultra High Purity

Low to intermediate flow AP1000 Series

Option
High flow
Higher flow capacity with internal changes only, no change in external dimensions. Changes from the standard type are:
Option Other Parameters AP1001 [ AP1002 | AP1006 | AP1010 | AP1015 [ AP1030
HF Supply pressure effect 0.75 psig (0.0052 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Wetted Parts Material

Flow Rate Characteristics

Inlet pressure: ===+ 2000-3000 psig (13.8-20.7 MPa) —-— 1000 psig (6.9 MPa)

Wetted Parts S | sHP | SH H
Body 316L SS secondary remelt Ni-Cr-Mo alloy
Surface finish Electropolish + Passivation Electropolish
Poppet 316L SS Ni-Cr-Mo alloy
Diaphragm | 316L SS Ni-Cr-Mo alloy
Nozzle 316L SS [ Ni-Cr-Mo alloy
Seat ' PCTFE '.DCTFE

(Option: Polyimide, PTFE) (Option: PTFE)
Dimensions inch (mm)
AP1000 22.12 (953.8)

1.5 (238.1)

92.25 (957.2)

Max. 5.6 (142)
Max. 5.0 (127) (When selecting option code SC)

[
0.69
(17.5)

LI
2.00 (250.8)

A

0.88 (22.4)

A\

2 x M5 x 0.8, depth 0.3 (6.4)
(Mounting hole)

. A

Connections inch | (mm)

FV4

MV 3.70 | (94.0)

TW4 2.96 | (75.2)

FV6

MV6 4.70 ((119.4)

TW6 2.96 | (75.2)

AP1000 ---- 500 psig (3.4 MPa) —— 200 psig (1.4 MPa)
100 T 0.69
.‘:__ e 0.62
. 0.55
048 §
S
- 0.41 o
0.34 3
3
0.28 5
0212
]
0.14 ©
0.07
[ 0.00
0 100 200 300 400
Flow rate (slpm, N2)
Inlet pressure; ==+ 100 psig (0.69 MPa) —-- 80 psig (0.55 MPa)
AP1000 ---- 40 psig (0.28 MPa) —— 20 psig (0.14 MPa)
50 0.34
40 0.28
=) T
B a
& =]
o 30 0.21 v
2 2
(0] [0)
5 20 0.14 5
o kS
o 5
© 10 0.07 ©
0 0.00
0 20 40 60 80
Flow rate (slpm, N2)
Inlet pressure: —-= 100 psig (0.69 MPa) ---- 50 psig (0.34 MPa)
AP1000HF — 30 psig (0.21 MPa)
70 0.48
60 =21 0.41
S 50 B S N 034 5
%) = <L o
e T =
@ 40 =1~_1028 @
=) b 3
@ @
2 308 021 @
[e% i DY [o%
© T °
g 20 ~~\~ 0.14 g
1o > e 0.07
0 0.00
0O 20 40 60 80 100 120 140 160 180 200
Flow rate (slpm, N2)

Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm)
when N: gas is flowing.
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Delivery of sub-atmospheric
pressure

Single Stage Regulator for Ultra High Purity
AP1100 Sseries

® For UHP gas delivery

e Sub-atmospheric to low positive pressure delivery

® Flow capacity: to 0.5 slpm

e Body material: 316L SS secondary remelt

® Ni-Cr-Mo alloy internals available for corrosion resistance

How to Order (See p. 250 for ordering syntax)
,7Port Number—|
® @ ® @ Knob

a
Code Knob
No code| Standard
AP11 01|S| |2PW|FV4/|FV4
[ — I | | KL | Knob LOTO
pellvery pressure Bonnet option
Code Delivery pressure Code Bonnet
01 |100 mm Hg absolute to 10 psig (-88 kPa to 0.07 MPa) No code Standard
Material ® Connections (InIet@, Outlet@) P |Panelinstallation *4
Code| Body Poppet |Diaphragm| Nozzle Code Connections sC Short type
S | 316LSS | 316LSS | 316LSS | 5. o0 FV4 | 1/4inch face seal (Female) «4) Bonnet port is not threaded.
SHP | secondary| . _ Mv4 1/4 inch face seal (Male) Panel mounting hole: dia.
SH | remeit | Ni-Cr-Mo | Ni-Cr-Mo o=~ TW4 1/4 inch tube weld 1.56 inch (39.6 mm).
H | Ni-Cr-Mo alloy alloy alloy alloy FV6 3/8 inch face seal (Female)
. MV6 3/8 inch face seal (Male) o Seat material
Surface finishe | g 3/8 inch tube weld Code Material
Code Sgﬁace finish Ra max No code| PCTFE (Standard)
No code| 15 yin. (0.4 um) Standard Gauge port (Inlet3), Outlet®) ¢ TF PTFE 3
I\‘I,I 170;?:' (80'1285;{%) Code : /bPress_ure [gaugﬁsﬂ : +3) PTFE recommended for
X 5 = (0'13 : m) psig/bar unit a unit applications such as within a
uin. (0.15 u No ((:)ode - N(% gaLtl‘ge 1p/);)‘rthf i process tool.
: : : o pressure gauge (Connections: 1/4 inch face seal malg
Portlng Conflguratlon V3 [-30in.Hgto 30 psig| -0.1 to 0.2 MPa ®Pressure gauge unit *?

L [-30in.Hgto 60 psig| -0.1 to 0.4 MPa Code Unit
1 |-30in.Hg to 100 psig| -0.1 to 0.7 MPa No code psig/bar
H [-30in.Hg to 160 psig| -0.1 to 1.1 MPa MPA MPa
2 0t0o200psig | 0to1.4 MPa «2) Pressure gauge unit MPa or
4 0 to 400 psig 0to 3 MPa psig/bar selectable. However
*1) Other range available. Refer to gauge guide (P.139). under Japanese regulation, only
Select a pressure gauge, which has a larger pressure MPa is available in Japan.
range than the delivery pressure range of the regulator.
Sample Order Number
o Ports Pot ©® @ ® @
4PW Code Ports AP1101S ng E¥2 Exi 5
(DIN @ouT B)Gauge port (Inlet) §m g Eg::: 3PW|FV4|FV4| |V3|MPA
4PW|FV4 |FV4|V3|V3|MPA
@Gaug? f)ort ((?utlet) 4PW | 4 ports APWIEVaIEvaTo To
Specifications
Operating Parameters AP1101
Delivery pressure 100 mm Hg absolute to 10 psig (-88 kPa to 0.07 MPa)
Gas Select compatible materials of construction for the gas
Source pressure Vacuum to 300 psig (2.1 MPa)
Proof pressure Inlet 1.5 times the maximum source pressure
Outlet 1.5 times the maximum delivery pressure
Burst pressure Inlet 3 times the maximum source pressure
Outlet 3 times the maximum delivery pressure
Ambient and operating temperature -40 to 71°C (No freezing)
Leak rate Inboard leakage 2 x 101" Pa-m3/s
Outboard leakage 2 x 1019 Pa-m3/s *1)
Across the seat leak 4 x 109 Pa-m3/s *1)
Surface finish Ra max 15 uin. (0.4 um)  Option: 10 win. (0.25 um), 7 win. (0.18 um), 5 uin. (0.13 um)
Connections Face seal, Tube weld
Bonnet port NPT 1/8 inch *2)
Installation Bottom mount (Option: panel mount)
Internal volume 0.49 in3 (8 cm3)
Weight 1.25 kg *3)
#1) Tested with Helium gas inlet pressure 300 psig (2.1 MPa). +3) Weight, including individual boxed weight, may vary depending on
%2) On panel mount option, bonnet port is not threaded. connections or options.
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Single Stage Regulator for Ultra High Purity

Delivery of sub-atmospheric pressure AP1 1 00 Series

Wetted Parts Material

Wetted Parts S | SHP \ SH H
Body 316L SS secondary remelt Ni-Cr-Mo alloy
Surface finish Electropolish + Passivation Electropolish
Poppet 316L SS Ni-Cr-Mo alloy
Diaphragm 316L SS Ni-Cr-Mo alloy
Nozzle 316L SS [ Ni-Cr-Mo alloy
Seat PCTFE (Option: PTFE)
Dimensions inch (mm)
AP1100
02.12 (953.8)
&)
1)
(0]
©
8
c
K]
a
o
g g
21.5 (238.1) 28
0|l n
‘ . ‘ 02.25 (957.2) =
~
[qV]
S — S
I =
ol | &
L NG
L] [ ] il A
22.00 (950.8)
A
Connections inch 4 (mm) 0.88 (22.4)
FVa L 2 x M5 x 0.8, depth 0.3 (6.4)
MV4 3.70 | (94.0) —t— (Mounting hole)
TW4 2.96 | (75.2) ‘
FV6
e 4.70 |(119.4)
TW6 2.96 | (75.2)
Flow Rate Characteristics
AP1100 Inlet pressure: 2 psig (14 kPa)
760 0
700 -8
2
S 600 -21 =
(o))
o
£ 500 35 <
IS e
® 400 -48 3
7 o
(o}
@ 300 -61 =
- 5
@ 200 -75 O
=
© 100 -88
0 -101
0 1 2 3
Flow rate (slpm, N2)
Note) slpm, Nz: The volumetric flow rate under normal conditions (0°C, 1 atm)
when N gas is flowing.
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Single Stage Regulator for Ultra High Purity

Low flow
(Tied-diaphragm)

AP1500 Series

-

® For UHP gas delivery
® High inlet pressure type: Max. 3500 psig (24.1 MPa)
HR (option): Max. 4500 psig (31.0 MPa)
® Flow capacity: to 30 slpm

HF (option): to 120 slpm

® Body material: 316L SS secondary remelt
e Ni-Cr-Mo alloy internals available for corrosion resistance
® Tied-diaphragm design

How to Order (see p. 250 for ordering syntax)

Port Numbe
® @ Knob
Code Knob
AP15 [02]SI[ |2PWIF FV4 FV4 focase_Sincarl
[ [ L1
\I—l |_ Bonnet option
Delivery pressure Code Bonnet
Code Delivery pressure i No code| Standard
02 | 1to 30 psig (0.007 to 0.2 MPa) Connections (InIet@, Outlet@) P Panel installation *6)
06 | 2to 60 psig (0.014 to 0.4 MPa) Code Connections SC Short type *7)
10 | 2 to 100 psig (0.014 to 0.7 MPa) FV4 |1/4 inch face seal (Female) +6) Bonnet port is not threaded.
15 | 5 to 150 psig (0.034 to 1.0 MPa) MV4 | 1/4 inch face seal (Male) Panel mounting hole: dia.
. TW4 1/4 inch tube weld 1.56 inch (39.6 mm).
_ Material ® FV6 |3/8 inch face seal (Female) x7) SC option is not available
Code| Body Poppet |Diaphragm| Nozzle MV6 | 3/8 inch face seal (Male) with HR option.
S | 316L SS | 316L SS | 316L SS 316L SS TW6 3/8 inch tube weld .
SHP |secondary ¢ Option
SH | remelt | Ni-Cr-Mo | Ni-Cr-Mo |\ o1 Gauge port (Inlet(3), Outlet()) Code Specification
H Ni-Cr-Mo alloy alloy I Code Pressure gauge *1) No code Standard
alloy alloy psig/bar unit_| MPa unit HF High flow *4)
No code No gauge port HR High inlet pressure
Surface finishe——— 0 No pressure gauge (Ver. e pressure 500 psig (31 WP *4)+5)
Code Surface finish Ra max (Connections: 1/4 inch face seal male) +4) Options “HF” and “HR” cannot
No code| 15 win. (0.4 um) Standard Poris e V3 | -30in.Hgto 30 psig |-0.1t0 0.2 MPa be used in combination.
M 10 win. (0.25 um) Code | Ports L |-30in.Hgto 60 psig |-0.1t0 0.4 MPa *5) The connection is a 1/4 inch face seal.
Y] 7 uin. (0.18 um) 2PW | 2 port 1 -30 in.Hg to 100 psig| -0.1 to 0.7 MPa
X 5 uin. (0.13 um) 3PW | 3 port H  |-30in.Hg to 160 psig| -0.1to 1.1 MPa o Seat material
4PW | 4 port 2 010 200 psig | 0to 1.4 MPa Code Material
4 0 to 400 psig 0to 3 MPa PCTFE
Porting Configuration 10| 0101000 psig | 0to 7 MPa Nocode) (siandard)
40 | 0104000 psig | 0to 28 MPa VS | Polyimide *3
@ @ ©) 50 0 to 5000 psig | (not applied) +3) Not available with
+1) Refer to gauge guide (P.139) for gauge specifications. SHP. SH. H materials.
@ 4@ @ 0 @_ D Select a pressure gauge, which has a larger pressure Y
= range than the delivery pressure range of the regulator. @ Pressure gauge unit *?
Sample Order Number Code Unit
2PW 3PW 4Pw Port @ ®® No code| psig/bar
(DIN @0ouT B)Gauge port (Inlet) (4)Gauge port (Outlet) AP1510S [2PWIFV4|FV4 MPA MPa

3PW|FV4|FV4 0

#2) Pressure gauge unit MPa or psig/bar

3PWIFV4|FV4 1 |MPA selectable. However under Japanese
Specifications 4PWIFV4IFV4]40[ 1 IMPA regulation, only MPa is available in Japan.
Operating Parameters AP1502 AP1506 AP1510 AP1515
. 1 to 30 psig 2 to 60 psig 2 to 100 psig 5 to 150 psig
Delivery pressure (0.007 t0 0.2 MPa) (0.014 t0 0.4 MPa) (0.014 t0 0.7 MPa) (0.034 t0 1.0 MPa)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 3500 psig (24.1 MPa)

Inlet 1.5 times the maximum source pressure
Proof pressure Outlet 1.5 times the maximum delivery pressure

Inlet 3 times the maximum source pressure
Burst pressure Outlet 3 times the maximum delivery pressure

Amb

ient and operating temperature

-40 to 71°C (No freezing) *1)

Leak rate ‘

[ Inboard leakage

2 x 101" Pa-m3/s

Outboard leakage

2 x 10-10 Pa-m3/s *2)

Across the seat leak

4 x 109 Pa-m3/s *9)

Surface finish

Ra max 15 upin. (0.4 um)  Option: 10 win. (0.25 um), 7 win. (0.18 wm), 5 win. (0.13 um)

Connections

Face seal, Tube weld

Bonnet port

NPT 1/8 inch *4)

Supply pressure effect

0.41 psig (0.0028 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Installation Bottom mount (Option: panel mount)
Internal volume 0.51 in3 (8.4 cm3)
Weight 1.27 kg *5)

#1) -10 to 90°C for Polyimide seat.

#2) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa).

x4) On panel mount option, bonnet port is not threaded.
x5) Weight, including individual boxed weight, may vary depending on connections or options.

+3) Tested with Helium gas inlet pressure 1000 psig (7 MPa).
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Single Stage Regulator for Ultra High Purity

Low flow (Tied-diaphragm) AP 1500 Series

Options

1. High flow
Higher flow capacity with internal changes only, no change in
external dimensions. Changes from the standard type are:

2. High inlet pressure
Changes from the standard type are:

Option| Other Parameters | AP1502 | AP1506 | AP1510 | AP1515

Option [ Other Parameters | AP1502 [ AP1506 | AP1510 | AP1515

HF Supply pressure |0.75 psig (0.0052 MPa) rise in delivery pressure
effect per 100 psig (0.7 MPa) source pressure drop

Wetted Parts Material

HR Source pressure Vacuum to 4500 psig (31 MPa)

Flow Rate Characteristics

Inlet pressure: === 2000 to 3000 psig (13.81020.7 MPa) —-— 1000 psig (6.9 MPa)

. ) 02.25 (957.2)

Wetted Parts S | sHP | SsH H
Body 316L SS secondary remelt Ni-Cr-Mo alloy
Surface finish Electropolish + Passivation Electropolish
Poppet 316L SS Ni-Cr-Mo alloy
Diaphragm 316L SS Ni-Cr-Mo alloy
Nozzle 316L SS { Ni-Cr-Mo alloy
PCTFE
Seat (Opio: Polinide) PCTFE
Dimensions inch (mm)
AP1500
22.12 (953.8)
~
o
@D
(0]
el
(o]
o
c
Ke)
a
o
k=
. 01.5 (038.1) 35
olg
[To1K%]
=2
<
N
S
[To]
%
©
=

ouT IN
n .
= ~
| | ol Rl
2.00 (950.8)
A
0.88 (22.4)
e 2 x M5 x 0.8, depth 0.3 (6.4)
% (Mounting hole)
. A
Connections inch | (mm)
FV4
—iva | 370 | (940)
TW4 2.96 | (75.2)
FV6
NiVe 4.70 |(119.4)
TW6 2.96 | (75.2)

AP1500 ---- 500 psig (3.4 MPa) ~ —— 200 psig (1.4 MPa)
100 0.69
90 0.62
80 0.55
2 5
Z 70 0.48 g
o 60 041 o
> 3
@ 50 0.34 3
o o
S 40 0.28 &
o o
3 380 0215
©] o
20 0.14
10 0.07
0 4 0.00
0 100 200 300 400
Flow rate (slpm, N2)
Inlet pressure; === 100 psig (0.69 MPa) —-- 80 psig (0.55 MPa)
AP1500 ---- 40 psig (0.28 MPa) —— 20 psig (0.14 MPa)
50 0.34
40 0.28 _
=) ©
‘D o
g =]
® 30 021 @
3 3
= 20 0.14 &
° ©
3 3
10 0.07
0 0.00
0 20 40 60 80

Flow rate (slpm, N2)

Inlet pressure:
AP1510:<HF with 1/4 Inch Fittings, Gas temperature is 21°C

150 psig (1.0 MPa)

100 0.69
90— 0.62
80 — - 0.55 _
=) T s
g 70 — 0.48 &
o 60 — 041 @
5 S~ —— 5
§ 50 — 0.34§
5 40 = 028 &
k- 30 s e = 0218
© 2 —— N — 0.14 ©
10 0.07

0 0.00
0 20 40 60 80 100 120 140 160 180 200
Flow rate (slpm, N2)

Note) slpm, Nz: The volumetric flow rate under normal conditions (0°C, 1

atm) when Nz gas is flowing.
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Low to intermediate
flow

Single Stage Regulator for Ultra High Purity
AP1600 series

® For UHP gas delivery

® High inlet pressure type: Max. 3500 psig (24.1 MPa)

® Flow capacity: to 100 slpm

e Body material: 316L SS secondary remelt

® Ni-Cr-Mo alloy internals available for corrosion resistance

How to Order (See p. 250 for ordering syntax)
,7Port Number—|
® @ ® @

AP16 |01]S 2_I]:’W FV4|FV4

| | L1 —
Delivery pressurel 1—|
Code Delivery pressure lConnections (Inlet(D), Outlet® Knob
01 | 1 to 10 psig (0.007 to 0.07 MPa) Code Connections Code Knob
02 | 1 to 30 psig (0.007 to 0.2 MPa) FV4 |1/4 inch face seal (Female) No code| Standard
06 | 2 to 60 psig (0.014 to 0.4 MPa) MV4 | 1/4 inch face seal (Male) KL Knob LOTO
10 | 2 to 100 psig (0.014 to 0.7 MPa) TW4 1/4 inch tube weld .
. —l FV6 |3/8 inch face seal (Female) Bonnet option
Material MV6 | 3/8 inch face seal (Male) Code Bonnet
Code| Body Poppet |Diaphragm| Nozzle TW6 3/8 inch tube weld No code| Standard
| S | 316LSS | 316L SS | 316L SS | 316L SS P |Panel installation #4)
SH secondary | Ni-Cr-Mo | Ni-Cr-Mo | Ni-Cr-Mo l Gauge port (InIet@, Outlet@) =4) Bonnet port i; not threa_ded.
remelt alloy alloy alloy ' P ) Panel mounting hole: dia.
ressure gauge ;
L Code siglar unit__| MPa unit 1.43 inch (36.3 mm).
Surface finishe—— pSig
Code Surface finish Ra max LR No gauge port ¢ Seat material
No code| 15 uin. (0.4 um) Standard Ports e 0 No pressure gauge Code Material
- (Connections: 1/4 inch face seal male)
M 10 uin. (0.25 um) Code | Ports . : No cod PCTFE
v 7 win. (0.18 um) 2PW | 2 ports V3 -30 !n.Hg to 30 ps!g -0.1t0 0.2 MPa o code (Standard)
X 5 win. (0.13 um) 3PW | 3ports L -30_|n.Hg to 60 psig -0.1t0 0.4 MPa VS | Polyimide *9
4PW | 4 ports 1 -30 in.Hg to 100 psig | -0.1 to 0.7 MPa +3) Not available with
H |-30in.Hgto 160 psig | -0.1to 1.1 MPa SH material
Porting Configuration 2 0 to 200 psig 0to 1.4 MPa ' .
4 0 to 400 psig 0to 3MPa ¢ Pressure gauge unit *?
@ @ © 10| 0to 1000 psig 0to 7 MPa Code Unit
40 0 to 4000 psig 0 to 28 MPa No code psig/bar
@ 4@ @ D @_ @ 1) Refer to gauge guide (P.139) for gauge specifications. | MPA MPa
g Select a pressure gauge, which has a larger pressure #2) Pressure gauge unit MPa or
range than the delivery pressure range of the regulator. psig/bar selectable. However
2PW 3PW 4PW Sample Order Ntcljmbeg Y e g::jeliﬂéaapzn;s;;ebglglfion,
Port BEE 4 Yy IS aval !
(DIN @0ouUT B)Gauge port (Inlet) @Gauge port (Outlet) AP1601S 20w Eva | Fya Japan.
3PW|FV4 |FV4 0
3PW|FV4 |FV4 V3 [MPA
4PW|FV4 |FV4| 1 | V3 |MPA
en . 4PW|FV4 |[FV4| 0O 0
Specifications
Operating Parameters AP1601 AP1602 AP1606 AP1610
Delivery pressure 1 to 10 psig (0.007 to 0.07 MPa) | 1 to 30 psig (0.007 to 0.2 MPa) | 2 to 60 psig (0.014 to 0.4 MPa) | 2 to 100 psig (0.014 to 0.7 MPa)
Gas Select compatible materials of construction for the gas
Source pressure Vacuum to 100 psig (0.7 MPa) [ Vacuum to 3500 psig (24.1 MPa)
Proof pressure Inlet 1.5 times the maximum source pressure
Outlet 1.5 times the maximum delivery pressure
Burst pressure Inlet 3 times the maximum source pressure
Outlet 3 times the maximum delivery pressure
Ambient and operating temperature -40 to 71°C (No freezing) *1
Leak rate Inboard leakage 2 x 10" Pa-md/s
Outboard leakage 2 x 1019 Pa-m3/s *2)
Across the seat leak 4 x 109 Pa-md/s *3)
Surface finish Ra max 15 uin. (0.4 um)  Option: 10 win. (0.25 um), 7 win. (0.18 um), 5 win. (0.13 um)
Connections Face seal, Tube weld
Bonnet port NPT 1/8 inch 4
Supply pressure effect 0.25 psig (0.0017 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
Installation Bottom mount (Option: panel mount)
Internal volume 0.82in3 (13.5 cm?d)
Weight 1.54 kg 5
#1) -10 to 90°C for Polyimide seat. x4) On panel mount option, bonnet port is not threaded.
#2) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa). x5) Weight, including individual boxed weight, may vary depending on connections or options.
+3) Tested with Helium gas inlet pressure 500 psig (3.5 MPa).
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Single Stage Regulator for Ultra High Purity
Low to intermediate flow

Wetted Parts Material

AP1600 series

Wetted Parts S | SH
Body 316L SS secondary remelt
Surface finish Electropolish + Passivation
Poppet 316L SS Ni-Cr-Mo alloy
Diaphragm 316L SS Ni-Cr-Mo alloy
Nozzle 316L SS Ni-Cr-Mo alloy
Seat PCTFE (Option: Polyimide) PCTFE
Dimensions inch (mm)
AP1600 02.12 (953.8)
7
&
. 21.5 (©38.1) =
©
0
%
s
02.62 (966.5)
IN
ot
L CING
N
22.5 (963.5)
A
0.88 (22.4)
Connections ——— A L 2x M5 x0.8, depth 0.3 (6.4)
=7 inch | (mm) } (Mounting hole)
MVa 4.30 |(109.2)
TW4 3.46 | (87.9) s
FVé :
Tmve | 5.22 |(132.6)
TW6 4.00 [(101.6)
Flow Rate Characteristics
Inlet pressure: -+ 2000 0 3000 psig (13.8 10 20.7 MPa) —~-— 1000 psig (0.69 MPa) Inlet pressure: -+ 100 psig (0.69 MPa) —--80 psig (0.55 MPa)
AP1600 ---- 500 psig (3.4 MPa) — 200psig(1.4MPa) AP1600 ---- 60 psig (0.41 MPa)
100 ey 0.69 60 0.41
90 — 0.62
80 ==y 0.55 _ 50 0.34 -
= s |3 s
ﬁ 70 0.48 s ﬁ 40 0.28 =
© 60 0.41 ]
> ~ Sl 13 g
@ 50 0.34 2 @ 30 021 2
o o 1 o
9 40 ey 0288 | | & s
o Q Q@ o)
s 30 0.21 5§ 5 20 0.14 =]
o (@] O o
20 0.14 10 0.07
10 =y 0.07
0 0.00 0 0.00
0 100 200 300 400 500 600 0 50 100 150
Flow rate (slpm, N2) Flow rate (slpm, N2)
Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm) when N: gas is flowing.
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Low to intermediate flow

Single Stage Regulator for Ultra High Purity (Tied-diaphragm)

AP1900 Series

® For UHP gas delivery

® High inlet pressure type: Max. 3500 psig (24.1 MPa)

® Body material: 316L SS secondary remelt

® Ni-Cr-Mo alloy internals available for corrosion resistance
® Tied-diaphragm design

How to Order (See p. 250 for ordering syntax)

I Port Number—|
Code Knob
AP19 [01]S][ |[2PW|FV4[FV4
| l I KL | Knob LOTO
——e Bonnet option
Delivery pressurel Code Bonnet
Code Delivery pressure No code Standard
01 | 1 to 10 psig (0.007 to 0.07 MPa) P__|Panel installation #4)
02 | 1to 30 psig (0.007 to 0.2 MPa) #4) Bonnet port is not threaded.
06 | 2 to 60 psig (0.014 to 0.4 MPa) Connections (Inlet(), Outlet®) Panel mounting hole:
10 | 2 to 100 psig (0.014 to 0.7 MPa) Code Connections dia.1.43 inch (36.3 mm).
15 | 5 to 150 psig (0.034 to 1.0 MPa) FV4 |1/4 inch face seal (Female) .
. MV4 | 1/4 inch face seal (Male) Option
Material ® TW4 1/4 inch tube weld Code Specification
Code| Body Poppet |Diaphragm| Nozzle FV6 |3/8 inch face seal (Female) No code| Standard
i 316L SS | 316L SS | 316L SS | 316L SS MV6 3/8 inch face seal (Male) HF High flow
SH secondary| Ni-Cr-Mo | Ni-Cr-Mo | Ni-Cr-Mo TW6 3/8 inch tube weld .
remeit alloy alloy alloy FV8 [1/2 inch face seal (Female) ¢ Seat material
- i Code Material
Surface finish e 2"‘,‘62 1/21' 5 Tnfca; fuf,ia\ivg\,ﬂdale) No code| PCTFE (Standard)
Code Surface finish Ra max VS Ponimide %3)
No code 15 pin. (0.4 um) Standard Portsé  Gauge port (Inlet3), Outlet@)e +3) Not available with SH material
M 10 uin. (0.25 um) Code | Ports Pressure gauge *) '
v 7 win. (0.18 um) 2PW | 2ports | | ©°% [osigbarunit | Mpa unit ¢ Pressure gauge unit*?
X 5 pin. (0.13 um) 3PW | 3ports | [Nocode No gauge port Code Unit
4PW | 4 ports 0 | Nopressure gauge (Connections: 1/4 inch face seal male) No code psig/bar
Porting Configuration V3 |-30in.Hgto 30 psig|-0.1t0 0.2 MPa MPA MPa
@ L |-30in.Hg to 60 psig|-0.1to 0.4 MPa x2) Pressure gauge unit MPa or psig/ar
@ ® I1-I gg !n.:g IO 128 psig (())11 tto 0171 '{\Aﬂga selectable. However under Japanese
-001n.Ag 10 160 psig | -0.1 10 1.1MFa regulation, only MPa is available in Japan.
@ Do O @ D 2 | 0t0200psig |0to1.4MPa ‘ Y i
s 4 010400 psig | Oto 3 MPa | | Sample OfdefgquQEV ® @
10| 0101000 psig | 0107 MPa | | anyo01s BEWTEVATEVAT T
2PW 3PW 4PW 40 0 to 4000 psig | 0 to 28 MPa 3PW|FV4 [FV4 0
#1) Refer to gauge guide (P.139) for gauge 3PW|FV4 |FV4 V3 [MPA
(DIN @ouT 3)Gauge port (Inlet) @Gauge port (Outlet) ) Specifica?iong. Sgelect e(1 presszlre ggugg, 4PW[FV4[FV4| 40 | V3 [MPA
which has a larger pressure range than the APW|FV4|FV4] 0 | 0
Sp ecifications delivery pressure range of the regulator.
Operating Parameters AP1901 AP1902 AP1906 AP1910 AP1915

Delivery pressure

110 10 psig (0.007 to 0.07 MPa)| 1 to 30 psig (0.007 to 0.2 MPa) | 2 to 60 psig (0.014 to 0.4 MPa) |2 to 100 psig (0.014 to 0.7 MPa)|5 to 150 psig (0.034 to 1.0 MPa)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 3500 psig (24.1 MPa)

Proof pressure Inlet 1.5 times the maximum source pressure
P Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure - - -
Outlet 3 times the maximum delivery pressure

Ambient and operating temperature

-40 to 71°C (No freezing) *1

Inboard leakage

2 x 1011 Pa-m3/s

Leak rate

Outboard leakage

2 x 10-10 Pa-m3/s *2)

Across the seat leak

4 x 10-9 Pa-m3/s *3)

Surface finish

Ra max 15 uin. (0.4 um)  Option: 10 uin. (0.25 um), 7 uin. (0.18 um), 5 uin. (0.13 um)

Connections

Face seal, Tube weld

Bonnet port

NPT 1/8 inch *4

Supply pressure effect

0.25 psig (0.0017 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Installation

Bottom mount (Option: panel mount)

Internal volume

0.82in3 (13.5 cm?3)

Weight

1.54 kg *9)

#1) -10 to 90°C for Polyimide seat.
#2) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa).

x4) On panel mount option, bonnet port is not threaded.
x5) Weight, including individual boxed weight, may vary depending on connections or options.

+3) Tested with Helium gas inlet pressure 1000 psig (7 MPa).
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Single Stage Regulator for Ultra High Purity .
Low to intermediate flow (Tied-diaphragm) AP1900 Serles

Option
High flow
Higher flow capacity with internal changes only, no change in external dimensions. Changes from the standard type are:
Option Other Parameters AP1901 [ AP1902 [ AP1906 [ AP1910 [ AP1915
HF Supply pressure effect 0.6 psig (0.0042 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Wetted Parts Material

Wetted Parts S [ SH
Body 316L SS secondary remelt
Surface finish Electropolish + Passivation
Poppet 316L SS Ni-Cr-Mo alloy
Diaphragm 316L SS Ni-Cr-Mo alloy
Nozzle 316L SS Ni-Cr-Mo alloy
Seat PCTFE (Option: Polyimide) PCTFE
Dimensions inch (mm)
AP1900
02.12 (953.8)
—
S
. 21.5 (938.1) s
©
0
B
s
02.62 (966.5)
ouT IN
n .
= N
[ [T Sy
02.5 (963.5)
A
0.88 (22.4)
2 x M5 x 0.8, depth 0.3 (6.4)
(Mounting hole)
. A
Connections inch | (mm)
FV4
MV 4.30 |(109.2)
TW4 3.46 | (87.9)
FV6
MV6 5.22 |(132.6)
TW6 4.00 |(101.6)
FV8
MV8 5.22 |(132.6)
TW8 4.34 |(110.2)

Flow Rate Characteristics

Inlet pressure: === 2000 0 3000 psig (13.8 to 20.7 MPa) —=— 1000 psig (6.9 MPa)

AP1900 ---- 500 psig (3.4 MPa) ~ —— 200 psig (1.4 MPa)
100 —— ] 0.69
90 0.62
80 fremsses 055
=) ©
2 70 0.48 &
© 60 041 o
> >
g 50 0.34 §
S 40 028 &
Qo )
5 % 021 %
o)
20 0.14
10 0.07
0 0.00

0 100 200 300 400 500 600
Flow rate (slpm, N2)

Inlet pressure: === 100 psig (0.69 MPa) —-- 80 psig (0.55 MPa)

AP1900 — 60 psig (0.41 MPa)
60 0.41
50 0.34
2 g
2 40 0.28 =
9 (0]
S 5
@ 30 0.21 3
0‘_.) [0]
s S
2 20 0.14 8
> >
o e}
10 0.07
0 0.00
0 50 100 150
Flow rate (slpm, N2)

Inlet pressure: =+ 600 psig (4.1 MPa) —-— 300 psig (2.1 MPa)
AP1900HF ---- 100 psig (0.69 MPa) —— 60 psig (0.41 MPa)
100 0.69
90 1= 0.62
Y e s i S S D 055 _
o ©
B o
g 70 048 %
o 60 041 @
> =]
? 50 k= 0.34 3
) i Rl EEES SRR s )
S 40 . 0.28 &
kS ks
5 30— 0213
o [TTTrmee-de ] e}
20 == 0.14
10 E— 0.07
0 0.00

0 50 100 150 200 250 300 350 400 450

Flow rate (slpm, N2)

Note) slpm, Nz: The volumetric flow rate under normal conditions (0°C, 1 atm)
when N: gas is flowing.
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Intermediate flow

Single Stage Regulator for Ultra High Purity (Tied-diaphragm)

AP1400T Series —

® For UHP gas delivery ® Sub-atmospheric
® High inlet pressure type Standard: Max. 2300 psig (15.9 MPa) pressure delivery option

HR (option): Max. 3000 psig (20.7 MPa) @ Tied-diaphragm design |i g

® Flow capacity: to 400 slpm
e Body material: 316L SS secondary remelt 4 W

® Ni-Cr-Mo alloy internals standard

-
How to Order (See p. 250 for ordering syntax)

,7Port Number—|
® @ ® @

1

AP1402|T|S 2PW|FV4|FV4

I I  E— ] I
I— Knob
- Connections (Inlet(), Outlet2) Code Knob
: Delivery pressurel Code Connections No code| Standard
Code o ?l?()ep“s\ilgg()%;etzsouzreMPa) FV4 |1/4 inch face seal (Female) KL | Knob LOTO
: : MV4 | 1/4 inch f | (Mal i
= Sub-aimospheric(A):100 mm Hg absolute to 30 psig (-88 kPa to 0.2 MPa) TWa ! 1' 7: inc?r:: ?uzeeawgal da ©) Bonnet option
06 1 to 60 psig (0.007 to 0.4 MPa) FV6 |3/8 inch face seal (Female) Code Bonnet
10 210 100 psig (0.014 to 0.7 MPa) MIV6 | 3/8 inch face seal (Male) Nocode|  Standard
15 5 to 150 psig (0.034 to 1.0 MPa) TW6 3/8 inch tube weld SF;: Pasnﬁl |ntsttallat|on7=)k6)
S
Material ¢ FV8 |1/2inch face seal (Female) y orLlype
ateria — [MV8 [1/2 inch face seal (Male) +6) Bonnet portis not threaded. Panel
Code| Body Poppet |Diaphragm| Nozzle TWs 1/2 inch tube weld mounting hole: 1.56 inch (39.6 mm).
S 316L 88 Ni-Cr-Mo | Ni-Cr-Mo | 316L SS «7) SC option is not available with
SH | secondary remelt alloy alloy Ni-Cr-Mo alloy Gauge port (Inlet@, Outlet@)ﬂ H1402TA and HR option.
Surface finish e Code Pressure gauge *2) e Option
Code | Surface finish Ra max Range options *" e psig/lbar unit | MPa unit Code Specification
No code|15 uin. (0.4 um) Standard Code Range No code No gauge port No code Standard
M 10 pin. (0.25 um) No codel Standard 0 [No pressure gauge (Conngchons: 1/4inch face seal male) High inlet pressure
Vv 7 uin. (0.18 um) A__|Sub-atmospheric V3 |-30 !n.Hg to 30 psig -0.1t0 0.2 MPa HR (Max. inlet pressure
X 5 win. (0.13 um) +1) Only available with L -30I|n.Hg to 60 psig -0.1t0 0.4 MPa 3000 psig (20.7 MPa)) *5)
AP 1 |-30in.Hgto 100 psig |-0.1 to 0.7 MPa «5) Not available with
: : ; 1402T. - -
Porting Configuration H  [-30in.Hgto 160 psig [-0.1 to 1.1 MPa AP1402T and AP1406T.
Ports e 2 010 200 psig | Oto 1.4 MPa ¢ Seat material
Code | Ports 4 010400 psig | Oto 3 MPa C“:ja ma e'r\:lat —
2PW | 2 ports 10 [ 0to 1000 psig 0to7 MPa Q5 EUSIE
3PW | 3 ports 40 | 0104000 psig | Oto28 MPa No \fgde PC;EIE, ggae”fﬁrd)
A e | ‘ . yimi
4PW | 4 ports +:2) Referto gauge quide (P.139) for gauge specfications. Select a pressure gauge, - - .
Which has a larger pressue range than the delivery pressure range of the regulator *4) Not available with SH_ rrfterlal.
Sample Order Number S Pressure gauge unit*?
WIN Pot © @ @ @ Code Unit
@out AP1410T [2PW[FVA4|FV4 Nocode|  psig/bar
(3)Gauge port (Inlet) SPW|FV4|FV4 0 MEA MPa ‘
@ Gauge port (Outlet) 3PW|FV4|FV4 1 |[MPA| | =3) Pressure gauge unit MPa or psig/bar
4PW gep 4PW|FV4|FV4[40| 1 |[MPA selectable. However under Japanese
4PW|FV4[FV4| 0 | 0 regulation, only MPa is available in Japan.
Specifications
Operating Parameters AP1402TCICIA AP1402T AP1406T AP1410T AP1415T
Deliverv pressure 100 mm Hg absolute to 30 psig 1 to 30 psig 1 to 60 psig 2 to 100 psig 510 150 psig (0.034 to 1.0 MPa)
yp (-88 kPa to 0.2 MPa) | (0.007 to 0.2 MPa) | (0.007 to 0.4 MPa) | (0.014 to 0.7 MPa) |(Source pressure 1000 psig orless) * 1)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 300 psig (2.1 MPa)] Vacuum to 2300 psig(15.9 MPa)

Inlet 1.5 times the maximum source pressure
Proof pressure Outlet 1.5 times the maximum delivery pressure

Inlet 3 times the maximum source pressure
Burst pressure Outlet 3 times the maximum delivery pressure

Ambient and operating temperature

-40 to 71°C (No freezing) *2)

[ Inboard leakage

2 x 10-11 Pa-m3/s

Leak rate | Outboard leakage

2 x 10-10 Pa-m3/s *3)

Across the seat leak

4 x 109 Pa-m3/s *4)

Surface finish

Ra max 15 win. (0.4 um)  Option: 10 uin. (0.25 um), 7 uin. (0.18 um), 5 uin. (0.13 um)

Connections

Face seal, Tube weld

Bonnet port

NPT 1/8 inch *5)

Supply pressure effect

1.6 psig (0.011 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Installation

Bottom mount (Option: panel mount)

Internal volume

1.06 in3 (17.4 cm3)

Weight

2.04 kg *6)

#1) Source pressure above 1000 psig (6.9 MPa) decreases maximum
delivery pressure to less than 150 psig (1 MPa) due to supply

MPa), achievable delivery pressure is around 129 psig (0.89 MPa).

-10 to 90°C for Polyimide seat.
Tested with Helium gas inlet pressure 1500 psig (10.5 MPa).

On panel mount option, bonnet port is not threaded.

*2)
#3)
pressure effect. When the source pressure is 2300 psig (15.9 «4) Tested with Helium gas inlet pressure 1000 psig (7 MPa).
*5)
#6)

53

Weight, including individual boxed weight, may vary depending on connections or options.



Option

High inlet pressure

Single Stage Regulator for Ultra High Purity
Intermediate flow (Tied-diaphragm)

Changes from the standard type are:

|
AP1400T Series

Option

Other Parameters

AP1410T [

AP1415T

HR

Source pressure

Vacuum to 3000 psig (20.7 MPa)

Wetted Parts Material

Flow Rate Characteristics

AP1400T Inlet pressure: ---- 80 psig (0.55 MPa) — 60 psig (0.41 MPa)

Wetted Parts S [ SH
Body 316L SS secondary remelt
Surface finish Electropolish + Passivation
Poppet Ni-Cr-Mo alloy
Diaphragm Ni-Cr-Mo alloy
Nozzle 316L SS Ni-Cr-Mo alloy
Seat PCTFE (Option: Polyimide) PCTFE
Dimensions inch (mm)
AP1400T 02.12 (953.8)
N —~
O
%]
(0]
©
o
o
c
kel
a
(]
[0]
21.5 (©38.1) SlIE
- I o0l o
o|s
o|Q
—— ot
3 (]
| C
[ ] 2|8
02.62 (966.5) =
&
i
P C =
- Q
| _ |9
g 32 §
[ I Sz
oA
B
0.88 (22.4)
/‘*\
i 2 x M5 x 0.8, depth 0.3 (6.4)
% (Mounting hole)
el
|
Connections =
inch | (mm) | inch | (mm)
FV4 3.70 | (94.0)
Mv4 2.00 | (50.8) | 4.00 [(101.6)
TW4 3.46 | (87.9)
FV6
V6 5.22 |(132.6)
1|‘:\<IV86 250 | (63.5) 4.00 [(101.6)
—uve | 5.22 |(132.6)
TW8 4.34 [(110.2)

50 0.35
I o
40 ====~10.28
) — T
2 S
e =3
© 30 I 021
2 | [TTs===all____ =1
2 \& ______ 2
) I o
S 20 ==0.14 &
Q< o
E AU E
______________ 3
10 == 007
0 0.00
0 40 80 120 160 200
Flow rate (slpm, N2)
Inlet pressure: —-— 2000 psig (13.8 MPa) ---- 600 psig (4.1 MPa)
AP1400T —— 200 psig (1.4 MPa)
80 ——=—=—=x — 0.55
T Erma— -
70 T~ SRSt 0.48
\ ~~~~~~~ = : .
S 60 ey e— 041 &
g . '\\--n—::‘:::: :_\~\ oo <
9] TR :
5 T~ ~< - 9_3’
@ 40 S T — 0.28 g
S5 i N NN 021 2
© <l ®
0 20 Py — 0.14 &
%
10 0.07
0 0.00
0 100 200 300 400 500 600 700 800
Flow rate (slpm, N2)
AP1402TA Inlet pressure: 0 psig (0 kPa)
760 0
R 700 — | -8
- S
< 600 -21 =
[®)]
a
£ 500 35 2
€ I e 2
o 400 L e — -48 @
7 o
@ 300 61 2
= (0]
a — =
B 200 — 75 &
5
© 100 -88
0 -101
0 1 2 3 4 5 6 7 8 9 10
Flow rate (slpm, N2)

Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm)
when N: gas is flowing.
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Single Stage Regulator for Ultra High Purity

High flow
(Tied-diaphragm)

AP1200 series

® For UHP gas delivery

® High inlet pressure type Standard: Max. 1700 psig (11.7 MPa)
HR (option): Max. 3000 psig (20.7 MPa)

® Flow capacity Standard: to 800 slpm
HF (option): to 1000 slpm
FC (option): to 1500 slpm

® Body material: 316L SS

resistance

® Tied-diaphragm design

secondary remelt
® Ni-Cr-Mo alloy internals
available for corrosion

<7

|

)y 1!

N &V

\gL
I

> ——
How to Order (See p. 250 for ordering syntax)
Port Number
® @ @ ® Knob
Code Knob
AP12[02][S][ |[2PW]FV8|FV8 oo S
—
\—% L I— %10) Not available with
Delivery pressure AP1225.
Code Delivery pressure Bonnet option
02 | 1 to 30 psig (0.007 to 0.2 MPa) Connections (Inlet(), Outlet2) Code Bonnet
06 | 1 to 60 psig (0.007 to 0.4 MPa) Code Connections No code| Standard
10 | 2 to 100 psig (0.014 to 0.7 MPa) FV4 [1/4 inch face seal (Female) P |Panelinstallation *8)
15 | 5to 150 psig (0.034 to 1.0 MPa) MV4 | 1/4 inch face seal (Male) SC | Short type *9
25 | Preset to 250 psig (1.7 MPa) . TW4 1/4 inch tube weld *8) Bonnet port is not threaded. Panel
Material ® FV6 |3/8 inch face seal (Female) mounting hole: dia. 1.56 inch (39.6 mm).
Code| Body Poppet |Diaphragm| Nozzle MV6 | 3/8 inch face seal (Male) %9) SC option is not available with
S 316L SS TW6 3/8 inch tube weld FC or HR option.
sHp| J1ELSS T Ni-Cr-Mo | 3161 SS FV8 [1/2 inch face seal (Female) :
secondary [ Ni-Cr-Mo . , ¢ Option
SH | remelt alloy alloy [Ni-Cr-Mo MV8 | 1/2inch face seal (Male) Cod Soaciicat
alloy TW8 1/2 inch tube weld A Sandard
.- i 1)
Surface finish FV12 |3/4 mch face seal (Female) * HE High flow *7
— MV12 |3/4 inch face seal (Male) *1) -
Code | Surface finish Ra max Portse TW12 3/4 inch tube weld FC | Force compensation *5)+7)
No code|15 pin. (0.4 um) Standard Code Ports - — High inlet pressure
M 10 win. (0.25 um) *1) Prepare a suitable mating fitting HR (Max. inlet pressure
2PW | 2ports : p
Vv 7 in. (0.18 um) 3PW | 3 ports with a rated pressure. 3000 psig (20.7 MPa)) #6)7)
rting Configuration Gaues po [| rossure gauge ni -0 | 7€ 5o i o
Porting Configuration Gauge port (Inlet(3), Outlet@)e [Code Unit AP1202. AP1206 and AP1225
Pressure gauge *2) No code psig/bar 6) HR t' . tan ilabl ’ ith
Code ! 2 - * option is not available wi
psig/bar unit | MPa unit | | MPA MPa AP1202 and AP1206.
No code No gauge port +3) Pressure gauge unit MPa or psighar +7) Options “HF,” “FC,” and “HR”
0 No pressure gauge selectable. However under Japanese cannot be used in combination.
V3 (-Ca%ni?]eljgotgsé(;;;iilgcrl(;aﬁosgazl mg) requlation, only MPa is available in Japan. e Seat material
L [ -30inHgto60psig |-0.11004 MPa| | Sample Order Number Code Material
1 [-30inHgto 100 psig|-0.1to 0.7 MPa Port @ ®® No code| PCTFE (Standard)
H  |-30in.Hgto 160 psig|-0.1t0 1.1 MPa | | AP1210S [2PW|FV8|FV8 VS Polyimide *4)
2 0 to 200 psig |0 to 1.4 MPa 3PW|FV8IFV8| |0 =4) Not available with SHP
4 | 0t0400psig | 0to 3 MPa EEW Egg Exg - 1 Mgﬁ and SH materials.
10 | 0to 1000 psig | Oto 7 MPa
4PW 40 | 010 4000 psig | 0 to 28 MPa 4PWIFV8IFV8| 010

(DIN@out @Gauge port (Inlet) @Gauge port (Outlet)

+2) Refer to gauge guide (P.139) for gauge specifications. Select a pressure gauge,
which has a larger pressure range than the delivery pressure range of the regulator.

Specifications
Operating Parameters AP1202 AP1206 AP1210 AP1215 AP1225
. 1 to 30 psig | 1to 60 psig |2 to 100 psig |5t 150 psig (0.034t0 1.0MPa) | Preset to 250 psig
.007 to 0.2 MPa) | (0.007 to 0.4 MPa) | (0.014 to 0.7 MPa) |(Source pressure 1000 psig or less) * . a) *
Delivery pressure (000710 0.2 MPa) | (0.007 0 04 MPa) | (0.01410 0.7 MPe] |8 0psgoresy <] (1.7 MPa) *2)
Gas Select compatible materials of construction for the gas
Source pressure Vacuum to 1700 psig (11.7 MPa)
Proof pressure Inlet 1.5 times the maximum source pressure
p Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure Outlet 3 times the maximum delivery pressure

Ambient and operating temperature

-40 to 71°

C (No freezing) *3)

Inboard leakage

2 x 1011 Pa-m3/s

Leak rate

Outboard leakage

2 x 10-1° Pa-m3/s *4)

Across the seat leak

4 x 109 Pa-m3/s *9)

Surface finish

Ra max

15 uin. (0.4 um)

Option: 10 win. (0.25 um), 7 win. (0.18 um), 5 uin. (0.13 um)

Connections

Face seal, Tube weld

Bonnet port

NPT 1/8 inch *6)

Supply pressure effect

3.5 psig (0.024 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Installation Bottom mount (Option: panel mount)
Internal volume 1.07 in3 (17.6 cm3)
Weight 2.0 kg *7)
55 Y
2 S\VC

#1) Source pressure above 1000 psig
(6.9 MPa) decreases maximum
delivery pressure to less than 150
psig (1 MPa) due to supply pressure
effect. When the source pressure is
1700 psig (11.7 MPa), achievable
delivery pressure is around 125 psig
(0.86 MPa ) (HF and FC option 120
psig (0.83 MPa)).

%2) 250 psig outlet pressure preset at
800 psig (5.5MPa) inlet pressure.

#3) -10 to 90°C for Polyimide seat.

#4) Tested with Helium gas inlet
pressure 1500 psig (10.5 MPa).

x5) Tested with Helium gas inlet
pressure 1000 psig (7 MPa).

#6) On panel mount option, bonnet port
is not threaded.

#7) Weight, including individual boxed
weight, may vary depending on
connections or options.



Single Stage Regulator for Ultra High Purity .
High flow (Tied-diaphragm) AP 12 00 Series

Options

1. High flow

Higher flow capacity with internal changes only, no change in
external dimensions. Changes from the standard type are:

Option| Other Parameters [ AP1202| AP1206 | AP1210 | AP1215 ][ AP1225

HF Supply pressure |4.2 psig (0.029 MPa) rise in delivery pressure
effect per 100 psig (0.7 MPa) source pressure drop

2. Force compensation

Force compensation feature added to HF option and has wider flow
capacity than HF option. Changes from the standard type are:

Option| Other Parameters AP1210 [ AP1215
Source pressure Vacuum to 300 psig (2.1 MPa)
Supply pressure (4.2 psig (0.029 MPa) rise in delivery pressure
effect per 100 psig (0.7 MPa) source pressure drop
Connections | 1/2, 3/4 inch face seal, 1/2, 3/4 inch tube weld

FC

3. High inlet pressure

Changes from the standard type are:

Option| Other Parameters AP1210 [ AP1215
HR | Source pressure Vacuum to 3000 psig (20.7 MPa)

Dimensions

AP1200
02.12 (953.8)

inch (mm)

L 21.5 (938.1)

Max. 6.0 (152)
Max. 6.5 (165) (When selecting the option code FC)
Max. 5.6 (142) (When selecting the option code SC)

02.62 (066.5)

T T
} L
l ol
L 1IN
[ j Sy
oA
B

2 x M5 x 0.8, depth 0.3 (6.4)

0.88 (22,4) (Mounting hole)
/—T\ Connections A B
! inch | (mm) [inch | (mm)
I FV4 3.70] (94.0)
77{7}7\7 - MV4 | 2.00 |(50.8)|4.00|(101.6)
T TW4 3.46| (87.9)
FV6
| MIV6 5.22((132.6)
| TW6 4.00({(101.6)
FV8
MV8 | 2.50 |(63.5) 5.22|(132.6)
TWS8 4.34((110.2)
FV12
V12 | 6.26((159.0)
TW12 5.00{(127.0)

[}
=
2
g
Wetted Parts Material s
£
g
Wetted Parts S SHP [ SH e
Body 316L SS secondary remelt <
Surface finish Electropolish + Passivation
Poppet 316LSS | Ni-Cr-Mo alloy
Diaphragm Ni-Cr-Mo alloy (4]
Nozzle 316L SS [ Ni-Cr-Mo alloy =
Seat PCTFE (Option: Polyimide) { PCTFE g
{=1]
D
Flow Rate Characteristics e
Inlet pressure: ---- 80 psig (0.55 MPa) ——60 psig (0.41 MPa)
AP1200 1/2 inch connections *) o
<<
50 =< 0.34
TN~ —
-1 7
40 R S 028 | |~
3 g =2
£ 2 x
o 30 ‘HQ'-\-._______ 0.21 o <<
> — 1-7--f-_L S [
% \\\\ -~~~~~~ g a
o N IF= o @
=20 014 5| L—
s 5 cn
3 BRSNS 3| | 2
10 0.07 g
g
0 0.00 ©
0 200 400 600 800 =
Flow rate (slpm, N2) ]
(=)
Inlet pressure: —-— 150 psig (1.0 MPa) ---- 100 psig (0.69 MPa) ———
AP1200HF — 50 psig (0.35 MPa) o
120 0.83 —
N
<<
100 f— 0.69 e
2 80 =pm——te 055 S
9 (0]
5 5
@ 60 041
o [9)
S s
2 40 et T 0.28 8
> 0 0 TT=— = =]
O TTre--o -l o
20 e ~0.14
~1
0 0.00

0 100 200 300 400 500 600 700 800 900 1000
Flow rate (slpm, N2)

AP1200FC inet pressure:150 psig (1.0 MPa) 3/4 inch connections *)
80 0.55
70 >~ I 0.48
S 60 ™ 041§
8 =3
o 50 0.34 o
g \ >
g 40 0.28
= I — a
[oN \\ —
B 30 — 0.21 g
3 20 \\ 0.14©

10 0.07

0 0.00

0 200 400 600 800 10001200 140016001800 2000
Flow rate (slpm, N2)

Note) slpm, Nz: The volumetric flow rate under normal conditions (0°C, 1 atm) when N2 gas is flowing.
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Single Stage Regulator for Ultra High Purity  High flow

AP1300 Series

® For UHP gas delivery

® Flow capacity to 1000 slpm

® Body material: 316L SS secondary remelt
® Inlet pressure: Max. 300 psig (2.1 MPa)

\Q\
.

(]
—
How to Order (See p. 250 for ordering syntax)
,—Port Number—|
O) @ ®
| L L= dknob
Deliver ressurel
Lt Connections (Inlet(), Outlet(2) Code |  Knob
Code Delivery pressure = No codel Standard
02 | 1 to 30 psig (0.007 to 0.2 MPa) Code __Connections K Koob LOTO
06 | 2 to 60 psig (0.014 t0 0.4 MPa) FV4 | 1/4 m_ch face seal (Female) 0
10 | 2to 100 psig (0.014 to 0.7 MPa) MV4 | 1/4 inch face seal (Male) Bonnet option
15 | 5 to 150 psig (0.034 to 1.0 MPa) TWA4 _1/4 inch tube weld Code Bonnet
FV6 | 3/8 m_ch face seal (Female) No code Standard
MV6 3/8 |nch face seal (Male) P |Panelinstallation®®
TW6 3/8 inch tube weld Bonnet port
. FV8 | 1/2 inch face seal (Female BP :
Surface finishe—— . ( ) (NPT 1/8 inch)
— MV8 1/2 inch face seal (Male) +4) Bonnet port is not threaded
Code | Surface finish Ra max TWs 1/2 inch tube weld *4) Bonnet pol IS not threaded.
No code| 15 uin. (0.4 um) Standard Ports e FV12 | 3/4 inch face seal (Female) Panel mounting hole: dia.
M 10 pin. (0.25 pm) Code | Ports MV12 | 3/4 inch face seal (Male) 196 inch (3.6 m).
v 7 uin. (0.18 um) 2PW | 2ports W12 3/4 inch tube weld ¢ Seat material
X 5 uin. (013 um) 3PW 3 por‘ts Code Material
No code| PCTFE (Standard)
. )
auge pot (niets), | [T
Code Body Poppet Diaphragm Nozzle Code ia/b it ? E/IP m %3) PTFE recommended for
S 316LSS | 316LSS |,. No cod bsig a’\: — ta un applications such as
SHP _|secondary remelt| Ni-Cr-Mo alloy N-Cr-Moalloy| 316L SS B 0 gauge por within a process tool.
0 No pressure gauge ]
(Connections: 1/4 inch face seal male))  ® Pressure gauge unit *2
Porting Configuration V3 |-30in.Hgto 30 psig[-0.1to 0.2 MPa| | Code Unit
L [-30in.Hgto 60 psig|-0.1 to 0.4 MPa| |Nocode|  psig/bar
1 [-30in.Hg to 100 psig|-0.1 to 0.7 MPa MPA MPa
H  |-30in.Hg to 160 psig| -0.1 to 1.1 MPa|  2) Pressure gauge unit MPa or psig/bar
+1) Refer to gauge guide (P.139) for gauge selectable. However under Japanese
specifications. Select a pressure gauge, regulation, only MPa is available in Japan.
which has a larger pressure range than the Sample Order Number
2PW 3PW delivery pressure range of the regulator. pot O @ ®
AP1302S |[2PW| FV8 | FV8
(DIN @ouT B)Gauge port (Outlet) nps B
3PW| FV8 | FV8 |V3|MPA
Specifications
Operating Parameters AP1302 AP1306 AP1310 AP1315
Delivery pressure 110 30 psig (0.007 to 0.2 MPa) | 2 to 60 psig (0.014 to 0.4 MPa) |2 to 100 psig (0.014 to 0.7 MPa) | 5 to 150 psig (0.034 to 1.0 MPa)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 300 psig (2.1 MPa)

Proof pressure Inlet 1.5 times the maximum source pressure
P Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure - - -
Outlet 3 times the maximum delivery pressure

Ambient and operating temperature

-40 to 71°C (No freezing)

Inboard leakage

2 x 101" Pa-m3/s

Leak rate

Outboard leakage

1 x 1010 Pa-m3/s *1)

Across the seat leak

4 x 10° Pa-m3/s

Surface finish

Ra max 15 pin. (0.4 um) Option: 10 win. (0.25 um), 7 win. (0.18 um), 5 win. (0.13 um)

Connections

Face seal, Tube weld

Supply pressure effect

4.6 psig (0.031 MPa) delivery pressure per 100 psig (0.7 MPa) source pressure drop

Installation Bottom mount (Option: panel mount)
Internal volume 1.19in3 (19.6 cm?d)
Weight 2.0 kg *2

#1) Tested with Helium gas inlet pressure 300 psig (2.1 MPa).
%2) Weight, including individual boxed weight, may vary depending on connections or options.
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Single Stage Regulator for Ultra High Purity

|
AP1300 Series

High flow
Wetted Parts Material
Wetted Parts S | SHP
Body 316L SS secondary remelt
Surface finish Electropolish + Passivation
Poppet 316L SS [ Ni-Cr-Mo alloy
Diaphragm Ni-Cr-Mo alloy
Nozzle 316L SS
Seat PCTFE (Option: PTFE)
Dimensions inch (mm)
AP1300 22.12 (953.8)
=
[a2]
\ 5
X o
| 3
i 3
‘ 5
| g8
i o))
. ‘ 21.5 (938.1) E%
; 6|2
| |3
] © g
# } 92.62 (966.5) =R
‘ e =
| N
T : [ ©
e S
Connections L g -_-T-_-_[ e %
inch | (mm) |inch| (mm) T T = 2~ |2
FV4 3.70] (94.0) l =
MV4 | 2.00 |(50.8)[4.00((101.6) oA
TW4 3.46| (87.9) B
FV6
“mve | 0.88 (22.4
V6 5.22((132.6) (22.4)
TW6 4.00[(101.6) — 2 x M5 x 0.8, depth 0.25 (6.4)
FV8 \ (Mounting hole)
V8 | 2.50 |(63.5) 5.22((132.6) ‘
TWS8 4.34[(110.2) i
FV12 AR
T | 6.26 ((159.0) |
TW12 5.00((127.0)

Flow Rate Characteristics

Inlet pressure: —-= 150 psig (1.0 MPa) ----100 psig (0.69 MPa)

Inlet pressure: —-—

75 psig (0.52 MPa) ---- 50 psig (0.34 MPa)

AP1300 — 75 psig (0.52 MPa) AP1300 — 25 psig (0.17 MPa)

140 0.97 40 0.28
120 Pr=am o 0.83 35 0.24
2100 ke e 060l | |2 30 021 &
= T R 2S5 017>
® oo} T —im e e e
= 80 C =1 0.55 % E e 5
7 SR B L TN N A o 20 S I~ 0.14 §
| L e niat T o [CHEE N It Dy " ~. (0]
5 60— [ e 041 5 s A 5
R N N e R s 5| | B PR S S o 0.10 5
S 40 e 0.28 5 =1 NG I SRR =
o | || T Tl TI~—ae o O 10 Q=== = SN 0.07 O

\ ......... ~::\,\ b

20 === == _. 0.14 5 RATNE 0.03

oSSl . '
0 0.00 0 0.00

0 200 400 600 800 1000 1200 0 100 200 300 400 500 600 700

Flow rate (slpm, N2) Flow rate (slpm, N2)
Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm) when N2 gas is flowing.
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Single Stage Regulator for Ultra High Purity  Bulk gas delivery

AP9000 & 9100 Series

® For UHP gas delive

ry

® Inlet pressure AP9000: Max. 1700 psig (11.7 MPa)
AP9100: Max. 800 psig (5.5 MPa)

® Flow capacity AP9000: to 2000 slpm
AP9100: to 5000 slpm

® Body material: 316L SS

® Tied-diaphragm design

How to Order (See p. 250 for ordering syntax)

AP9

liPort Number—|
@ @ ®

S

10

0

2PW

6

onnections (Inlet(D), Outlet(2) ¢

e Ports
Code Ports
2PW | 2 ports
3PW | 3ports

FV16|FV1
—

|

l;:eat material

Code Material
No code| PCTFE (Standard)
VS Polyimide
Pressure gauge unit *?
Code Unit
No code psig/bar
MPA MPa

#2) Pressure gauge unit MPa or

psig/bar selectable. However
under Japanese regulation, only

Connections

1/2 inch face seal (Female)

MPa is available in Japan.

¢ Gauge ports (Outlet(d)

Pressure gauge*1)

1/2 inch face seal (Male)

1/2 inch tube weld

3/4 inch face seal (Female)

GeEt psiglbar unit | MPa unit
No code| No gauge port
0 No pressure gauge

(Connections: 1/4 inch face seal male)

3/4 inch face seal (Male)

Sizel
Code Cv
0 3
1 4
Delivery pressure
Code Delivery pressure (? 'Z?
10 [5to 100 psig (0.034t0 0.7 MPa) @ | @
15 |5to 150 psig (0.034 to 1.0 MPa)| — | @
30 | Presetto 300 psig (2.1 MPa) | @ |—
Material ®
Code | Material
S | 316LSS %
Surface finish Code
= FV8
Code | Surface finish Ra max Mva
No code| 15 pin. (0.4 um) TWs
M 10 win. (0.25 um) FVi2
Porting Configuration MVi2
TW12
FV16
MV16
TW16
2PW 3PW

3/4 inch tube weld

1 inch face seal (Female)

1 inch face seal (Male)

1 inch tube weld

V3 | -30in.Hgto 30 psig |-0.1 to 0.2 MPa
L -30 in.Hg to 60 psig |-0.1 to 0.4 MPa
1 -30in.Hg to 100 psig | -0.1 to 0.7 MPa
H [-30in.Hgto 160 psig |-0.1 to 1.1 MPa
4 0 to 400 psig 0 to 3 MPa

(DIN @ouT BGauge port (Outlet)

Specifications

Sample Order Number

Port @ ®

AP9010S [2PW|FV16[FV16] |

Select a pr

|
[BPW[FV16[FV16[ H [MPA|

larger pres:

+1) Refer to gauge guide (P.139) for gauge
specifications.

essure gauge, which has a
sure range than the delivery

pressure range of the regulator.

Operating Parameters

AP9010

AP9030

AP9110

AP9115

Delivery pressure

5 to 100 psig (0.034 to 0.7 MPa)

Preset to 300 psig (2.1 MPa) **)

5to 100 psig (0.034 to 0.7 MPa)

5 to 150 psig (0.034 to 1.0 MPa)
(Source pressure 250 psig or less)*S)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 1700 psig (11.7 MPa)

Vacuum to 800 psig (5.5 MPa)

Proof pressure Inlet 1.5 times the maximum source pressure
P Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure - - -
Outlet 3 times the maximum delivery pressure

Ambient and operating temperature

-40 to 71°C (No freezing) *2

Inboard leakage

2 x 1011 Pa-m3/s

Leak rate

Outboard leakage

2 x 10-10 Pa-m3/s *3)

Across the seat leak

4 x 10° Pa-m3/s *3)

Surface finish

Ra max 15 uin (0.4 um) or 10 uin (0.25 um)

Connections

Face seal,

Tube weld

Bonnet port

NPT 1/8 inch

Supply pressure effect

3.7 psig (0.026 MPa) rise in delivery pressure per
100 psig (0.7 MPa) source pressure drop

100 psig (0.7 MPa)

5.4 psig (0.038 MPa) rise in delivery pressure per

source pressure drop

Internal volume

12in3 (197 cm?d)

Weight

5.9 kg *4

+1) At 800 psig (5.5 MPa) inlet

pressure.

%2) -10 to 90°C for Polyimide seat.

+3) Tested with Helium gas inlet pressure 300 psig (2.1 MPa).

+4) Weight, including individual boxed weight, may vary depending on connections or options.

«5) Source pressure above 250 psig (1.7 MPa) decreases maximum delivery pressure to less than 150 psig (1 MPa) due to supply pressure
effect. When the source pressure is 800 psig (5.5 MPa), achievable delivery pressure is around 119 psig (0.82 MPa ).
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Single Stage Regulator for Ultra High Purity
Bulk gas delivery

Wetted Parts Material

Wetted Parts S
Body 316L SS
Surface finish Electropolish + Passivation
Poppet Ni-Cr-Mo alloy
Bellows Ni-Cr-Mo alloy
Nozzle 316L SS
Seat PCTFE (Option: Polyimide)
Poppet spring Ni-Co alloy
Bonnet seal 316 SS
Dimensions inch (mm)
AP9000/9100
3.5 (89)
)
5
[Te)
N~
=)
[S]
)
[ee]
QY
<
04.0 (0101.6) 3
=
©|
ol o
8l
-
SiMins - =
_l_ﬁ;j
23.5 (988.9)
A | A
1.5 (38.1)
1
—
© \
2 x 1/4-20 UNC depth 0.35 (8.9)
(Mounting hole)
. A
Connections inch | (mm)
FV8
MV8 3.11 | (79.0)
TW8 4.75 [(120.7)
FV12
Wiz | 3.64 | (92.5)
TW12 4.75 [(120.7)
FV16
—Mvie | 3.92 | (99.6)
TW16 4.75 [(120.7)

AP9000 & 9100 Series

Flow Rate Characteristics

Inlet pressure:

1000 psig (6.9 MPa) —-— 300 psig (2.1 MPa)

AP9010 ---- 200 psig (1.4 MPa) — 75 psig (0.52 MPa)

% 0.62

80 e 0.55
% 0.48 _
5 &
ﬁ 60 041 =
> ©
SRRy M N e 0.34 S
2 L s e e e PO
¢ w0 0.28 ©
5 I e it N >
% %0 0.21%
S o 0.14 ©

10 0.07

0 0.00

0 200 400 600 800 10001200 1400 160018002000

Flow rate (slpm, N2)

AP9030 Inlet pressure:— 600 psig (4.1 MPa)
300 2.1
250 1.7
=) ©
‘@ o
£200 14 =
Q ()
2 5
é 150 10
Q I
2100 07 8
= S
o o
50 0.3

0 0.0
0 200 400 600 800 1000 120014001600 18002000

Flow rate (slpm, N2)

AP9110 iniet pressure:---- 150 psig (1.0 MPa) — 75 psig (0.52 MPa)

90 0.62
80 for ] 0.55
5 70 —f=== == o 0.48 =
S 1 5
£ 60 041 =
o o
3 50 0.34 5
g 1%
§ 40 028 £
— Bt _— =
= 30 — — 0212
o T ---- 3
20 E— 0.14 ©

\
10 0.07
0 0.00

0 500 1000 150020002500 300035004000 45005000

Flow rate (slpm, N2)

Note) slpm, Nz: The volumetric flow rate under normal conditions (0°C, 1 atm)
when N: gas is flowing.
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Single Stage Regulator for Ultra High Purity

Bulk gas delivery,
High inlet pressure

AP9000VSHR series

® For UHP gas delivery

® High inlet pressure type VSHR: Max. 3000 psig (20.7 MPa)
® Flow capacity: to 4000 slpm

® Body material: 316L SS
® Tied-diaphragm design

How to Order (See p. 250 for ordering syntax)

|7Port Number ]
® @ ©)

AP90 (10

VS HR

2PW

S
L

FV12|FV12
—

L l_[
Option
Code Specification
. High inlet pressure
Delivery pressure Ports i (Max. inlet pressure 3000 psig (20.7 MPa))
Code Delivery pressure Code Ports
10 |5 to 100 psig (0.034 to 0.7 MPa) 2PW | 2 ports e Seat material
30 | Presetto 300 psig (2.1 MPa) 3PW | 3 ports Code Material
VS Polyimide
Material ¢ Connections (Inlet®? Outlet2) 4Pressure gauge unit*
Code | Material Code Connections -
S 316L SS FV8 1/2 inch face seal (Female) Code | L_Jn't
MV8 | 1/2 inch face seal (Male) Nocode|  psig/bar
Surtace finishe TW8 1/2 inch tube weld MPA | MPa
L FV12 [ 3/4 inch face seal (Female) *" *2) Pressure gauge unit MPa or
Code Surface finish Ra max MV12 | 3/4 inch face seal (Male) *) psig/bar selectable. However
No code| 15 uin. (0.4 um) Standard TW12 3/4 inch tube weld under Japanese regulation, only
M 10 pin. (0.25 pym) - - MPa is available in Japan.
#1) Prepare a suitable mating fitting

Porting Configuration

with a rated pressure. ® Gauge port (Outlet@)
Pressure gauge *1)

Code

MDIN @ouT @Gauge port (Outlet)

Specifications

psig/bar unit | MPa unit
No gauge port
No pressure gauge
(Connections: 1/4 inch face seal male)

Sample Order Number
o @ ® No code

Port
AP9010S 2PW[FV12[FVi2] | [VS [HR ] .
[3PW[FVi2[FVi2| H [MPA] VS [ HR |

1 -30in.Hg to 100 psig| -0.1 to 0.7 MPa
H |-30in.Hg to 160 psig| -0.1to 1.1 MPa
2 0to 200 psig |0to 1.4 MPa

1) Refer to gauge guide (P.139) for gauge specifications.
Select a pressure gauge, which has a larger pressure
range than the delivery pressure range of the regulator.

Operating Parameters

AP9010VSHR AP9030VSHR

Delivery pressure

5 to 100 psig (0.034 to 0.7 MPa) Preset to 300 psig (2.1 MPa) *1

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 3000 psig (20.7 MPa)

Proof pressure Inlet 1.5 times the maximum source pressure
P Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure - - -
Outlet 3 times the maximum delivery pressure

Ambient and operating temperature

-29 to 100°C (No freezing)

Inboard leakage

2 x 1011 Pa-m3/s

Leak rate

Outboard leakage

2 x 10-10 Pa-m3/s #2)

Across the seat leak

4 x 100 Pa-m3/s *2

Surface finish

Ra max 15 pin (0.4 um) Option: 10 win (0.25 um)

Connections

Face seal, Tube weld

Bonnet port

NPT 1/8 inch

Supply pressure effect

3.7 psig (0.026 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Internal volume

12in3 (197 cmd)

Weight

5.9 kg *3)

+1) At 800 psig (5.5 MPa) inlet pressure.

#2) Tested with Helium gas inlet pressure 300 psig (2.1 MPa).
+3) Weight, including individual boxed weight, may vary depending on connections or options.
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Single Stage Regulator for Ultra High Purity
Bulk gas delivery, High inlet pressure

AP9000VSHR series

[}
=
2
L]
Wetted Parts Material Flow Rate Characteristics &
£
Inlet Pressure: 1000 psig (6.9 MPa) — — -300 psig (2.1 MPa) E
Wetted Parts S —-—200 psig (1.4 MPa) ----- 75 psig (0.52 MPa) >
Body 316L SS AP9000 VS HR with 3/4 Inch Fittings o«
Surface finish Electropolish + Passivation 20 0.62
Poppet Ni-Cr-Mo alloy '
Bellows Ni-Cr-Mo alloy 80 0.55 (4]
Nozzle 316L SS B e e e e e =
Seat Polyimide 3 0 SE=fF_1_ %% 3| EE
Poppet spring Ni-Co alloy 2 60 041 = =
B t | 1 [ ('
onnet sea 316 SS S — 034 g
» s pl 3
o 40 e 0.28 @
> It O B hante oy o
% 30 e =t~ —10213 <
= T ~~e “~ 5
O 20 e 0.140 —
Pae 7
10 D 0.07 —
“~ N
0 T 0.00 <
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 7
x
Flow rate (slpm, N2) =3
o
o0
Dimensions inch (mm) [~
(5]
AP9000VSHR s
3.5 (89) Z
=
s
K —
) g
3 =)
Lt,\‘: I
: o
e =4
N
<<
o)
x
] =
° L
24.00 (2101.6) S
@ 2
=
] ©
™ =
© =
3 ]
s =
© o
~ L
L{" —_—
! qle E:_g
— -
Connections ———=2 | sl 55
inch | (mm) I S c
FV8 3.5 (988.9) >Cg
~Mmve | 3.11 | (79.0) | A | A
TW8 4.75 [(120.7) 7
FVi2 3.64 | (92.5) 1.5 (38.1) @
MV12 ﬁ 2 x 1/4-20 UNC depth 0.35 (8.9) E5
TW12 [ 475 [(120.7) | (Mounting hole) E
7
- (7]
sSE
C
[=1
: 35
]
2
(7]
=
o
s
S
@
o
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. : Low fl
Two Stage Regulator for Ultra High Purity | =0 0, am
AP1700 series

® For UHP gas delivery

® High inlet pressure type Standard: Max. 3500 psig (24.1 MPa), HR (option): Max. 4500 psig (31 MPa)
e Body material: 316L SS secondary remelt

e Ni-Cr-Mo alloy internals available for corrosion resistance

e Minimizes supply pressure effect by two stage regulation

® Tied-diaphragm design
How to Order (see p. 250 for ordering syntax)

Port Number
® @ ®

@

@
AP17 |02|S 2FTW FV4 FY4

o | [ L1 I—‘
Delivery pressure | l [ I— _I Knob
Code Delivery pressure Ports Code Knob
02 | 1 to 30 psig (0.007 to 0.2 MPa) Code Ports No code| Standard
06 | 2 to 60 psig (?.014 to 0.4 MPa; 2PW 2 ports KL Knob LOTO
10 | 210 100 p§ig 0.014t0 0.7 MPa 3PW 3 ports .
20 | 510200 psig (0.035 to 1.4 MPa) **) 3PWQ | 3 ports (1 pressure monitor port (MP)) CB o%gnet OB%tr:g;:
+1) When AP17201s selected, selecting option “NT” is required. 4PW 4 ports No codel  Standard
Material 5PWQ | 5 ports (1 pressure monitor port (MP)) P [Panel installation 0
Code] _Body. Poppet |Diaphragm[ Nozzle Connections (Inlet(D), Outlet2)) ® SC | Short type *7)
i 316L SS | 316L SS | 316L SS | 316L SS Code Connections *6) Bonnet port is not threaded.
SH secondary| Ni-Cr-Mo | Ni-Cr-Mo | Ni-Cr-Mo FV4 | 1/4 inch face seal (Female) Panel mounting hole:
remelt alloy alloy alloy MV4 | 1/4 inch face seal (Male) dia.1.56 inch (39.6 mm).
- TW4 1/4 inch tube weld *7) SC option is not available
Su.rface finish FV6 | 3/8 inch face seal (Female) ) with SR option
Code | _ Surface finish Ra max MV6 | 3/8 inch face seal (Male) - '
No code| 15 uin. (0.4 um) Standard TW6 3/8 inch tube weld e Option
M 10 win. (0.25 um) ~ . - Code Specification
v 7 uin. (0.18 um) Gauge port (MP port(3), Inlet4), Outlet(s)) ® No code Standard
X 5 uin. (0.13 um) Code Pressure g[auge *2) HF . hHiglgr; flow
H . : sig/bar unit MPa unit igh inlet pressure
Porting Configuration No code ped No gauge port HR | o, inetpressre 4500 psig (31 Pa) )
0 No pressure gauge HRHF |High inlet pressure + High flow *5)
(Connections: 1/4 inch face seal male) «5) The connection is a 1/4 inch face seal.
V3 |-30in.Hg to 30 psig|-0.1 to 0.2 MPa .
Q L [-30inHgto60psig|-0.1t0 0.4 MPa| | | &POPPet feature option
1 |-30in.Hg to 100 psig[-0.1 to 0.7 MPa Code Feature
H__[-30inHgto 160 psig|-0.1to 1.1 MPa| | ||No codel . Standard
2 0 to 200 psig |0 to 1.4 MPa (First and second stage tied diaphragm)
® 4 0 to 400 psig | O to 3 MPa NT | First stage tied, second stage free poppet
10 | 0to 1000 psig | 0 to 7 MPa :
40 | 0104000 psig |0 fo 28 MPa| | woeat material
@_ @ 50 | 0to 5000 psig | (not applied) Code | Material
@) 2) Refer to gauge quide (P.139) for gauge specifications. No code PCTFE (S_tandaﬂ[g))
Select a pressure gauge, which has a larger pressure VS |Polyimide
4PW range than the delivery pressure range of the requlator. | *4) Not available with SH material.
Select a range higher than 1.59 MPa for the pressure & i3 53)
@IN @OUT gauge to be mounted to the MP port. gg::sure %i:{lge unit
(3MP = Monitoring gauge port Sample Order Number Pot @© @ ® @ ©® No code|  psig/bar
(®Gauge port (Inlet) AP1702S| 2PW |[FV4|FV4 MPA MPa
@Gauge port (Outlet) 3PW_|FV4|FV4 0 #3) Pressure gauge unit MPa or psig/bar
3PWQ |FV4|FV4| 4 MPA selectable. However under Japanese
5‘;}% E¥2 Exi ) 400 \?3 ViPA regulation, only MPa is available in Japan.
Specifications
Operating Parameters AP1702 [ AP1706 [ AP1710 [ AP1720
Delivery pressure 110 30 psig (0.007 to 0.2 MPa) | 210 60 psig (0.014 to 0.4 MPa) | 2to 100 psig (0.014 to 0.7 MPa) | 5to 200 psig (0.035 to 1.4 MPa)
Gas Select compatible materials of construction for the gas
Source pressure Vacuum to 3500 psig (24.1 MPa)
First stage pressure 175 psig (1.2 MPa)
Inlet 1.5 times the maximum source pressure
Proof pressure Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure Outlet 3 times the maximum delivery pressure
Ambient and operating temperature -40 to 71°C (No freezing) *1) #1) -10 to 90°C for Polyimide seat.
Leak rate [ Inboard leakage 2 x 101" Pa-m3/s «2) Tested with Helium gas inlet
| Outboard leakage 2 x 10-19 Pa-m3/s *2) pressure 1500 psig (10.5 MPa).
Across the seat leak . _4x10° Pam3/s*3 . «3) Tested with Helium gas inlet
Surface finish Ra max 15 win. (0.4 um)  Option: 10 uin. (0.25 um), 7 uin. (0.18 um), 5 uin. (0.13 um) pressure 1000 psig (7 MPa)
Connections Face seal, Tube weld . '
Bonnet port NPT 1/8 inch 9 #4) On p_anel mount option, bonnet
Supply pressure effect 0.05 psig (0.00035 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop portis not threaded.
Installation Option: panel mount *5) Weight, including individual boxed
Internal volume 0.92in3 (15.1 cm?3) weight, may vary depending on
Weight 2.04 kg *5) connections or options.
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Two Stage Regulator for Ultra High Purity
Low flow (Tied-diaphragm)

AP1700 Series

[}
=
2
g
Option Wetted Parts Material S
£
S E
High inlet pressure Wetted Parts S ‘ SH §
Changes from the standard type are: Body 316L SS secondary remelt oc
Option | Other Parameters | AP1702 | AP1706 | AP1710 | AP1720 Surface finish Electropolish + Passivation
HR | Source pressure Vacuum to 4500 psig (31 MPa) Poppet 316L SS Ni-Cr-Mo alloy
Diaphragm 316L SS Ni-Cr-Mo alloy (4]
Nozzle 316L SS Ni-Cr-Mo alloy ..g
PCTFE =
Seat (Option: Polyimide) PCTFE =3
o
Dimensions inch (mm)
o
AP1700 22.12 (953.8) <
e @
N
<<
6
@ x
(] <<
©
o
o o
c =]
kel
. 21.5 (238.1) B
[———————r Ie) v
o2 =
g3 =
0|8 E
|2 g
=
IN S2 =
_— o a
..... NS
..... N~
L A o
] © —
) A 3 % N
Connections inch | (mm) 8 s
FV4 B x
=3
i 3.70 | (94.0)
TW4 2.96 | (75.2) o
FV6 47 02.25 (057.2) 2
70 |(119.4) . : =
MV6 =
TW6 2.96 | (75.2) A =
=
o
Flow Rate Characteristics v
€ o
) ; S®
AP1700 Inlet pressure: 200 to 3000 psig (1.4 to 20.7 MPa) Inlet pressure: 220 psig (1.5 MPa) 83
100 0.69 AP1710:<HF with 1/4 Inch Fittings, Gas temperature is 21°C >c°_-§
90 0.62 110 0.76 —
80 L 055 100 N 0.69 o
— © =%}
2 70 o48L | | % 062 | 125
= S| |2 80 0558 | |=E
o 60 0.41 ) a 70 ~ ~—— ~— 0.48 s 7P
> 5 el . =3
g 50 —_— 03481 | £ gl T - 0413
= 40 — B 028 | | § 50— — 03 8| [SE
3 — 5|2 —1 T 5| |BE
5 30 02135 5 40 0.28 +« —
S — S| |Z i — 3 |83
20 0.14 S 30 0215 =5
10 0.07 20 0.14 28
0 [~ 0.00 10 ~ 0.07 LS
0 50 100 150 200 0 0.00 v
Flow rate (slpm, N2) 0 50 100 150 200 250 300 350 400 450 _E,
Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm) Flow rate (L/min (nor), N2) “5"
when N: gas is flowing. 3
a
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Intermediate flow

Two Stage Regulator for Ultra High Purity (Tied-diaphragm)

AP2700 Series

® For UHP gas delivery ® Tied-diaphragm design
® High inlet pressure type: Max. 3500 psig (24.1 MPa)
® Flow capacity to 150 slpm (NF3)
to 900 sipm (H2)
® Body material: 316L SS secondary remelt
e Ni-Cr-Mo alloy internals available for corrosion resistance
® Minimizes supply pressure effect by two stage regulation

How to Order (See p. 250 for ordering syntax)

Port Number
® @ ® @ 6

- ¢ LT T 1 '—J
De!lvery pressure Knob
Code Delivery pressure P Cod Kb
02 | 1 to 30 psig (0.007 to 0.2 MPa) orts T 9 z s ”3 .
06 | 2 to 60 psig (0.014 to 0.4 MPa) Code Ports °K°E & < ‘a”Lg'T 5
10 | 2 to 100 psig (0.014 to 0.7 MPa) 2PW 2 ports nob
12 [ 3t 120 psig (0.021 to 0.8 MPa) i) g ports ¢ Bonnet option
. ports
i Material <A (1 pressure monitor port (MP)) Code Bonnet
Code| Body Poppet [;l;'a\g:jrggST Nozzle 4PW 4 ports No ;ode 5 lS_tar;dﬁtr?_ .
316L SS 5 port anel installation *
16L . 16L ports
: secondary B16L.SS Iyi.cro alloy 816L SS SPWQ (1 pressure monitor port (MP)) «4) Bonnet port is not threaded.
SH| remelt |Ni-Cr-Mo alloy|Ni-Cr-Mo alloy|Ni-Cr-Mo alloy Panel mounting hole: dia.
Surface finish e Connections (Inlet(D, Outlet(2) ® 1.56 inch (39.6 mm).
Code | Surface finish Ra max Code Connections Py ;
No code|15 win. (0.4 um) Standard FV4 | 1/4 inch face seal (Female) Seat material_
- - Code Material
M 10 win. (0.25 um) MV4 1/4 inch face seal (Male)
: - No code| PCTFE (Standard)
\'A 7 win. (0.18 um) TW4 1/4 inch tube weld r—C—
- - VS Polyimide *3)
X 5 win. (0.13 um) FV6 | 3/8 inch face seal (Female) - ; .
: +3) Not available with SH material.
Porting Confiquration MV6 3/8 inch face seal (Male)
g g TW6 3/8 inch tube weld ® Pressure gauge unit *2)
Code Unit
Gauge port (MP port3), Inlet®), Outlet5) * Nocode  psig/ar
Code Pressure gauge *1 MPA MPa
psig/bar unit | MPa unit x2) Pressure gauge unit MPa or
No code| No gauge port

psig/bar selectable. However

No pressure gauge ;
0 ! ) under Japanese regulation,
(Connections: 1/4 inch face seal male) . } .
V3 |-30in.Hg 10 30 psig|-0.1 0 0.2 MPa only MPa is available in Japan.
L |-30in.Hgto 60 psig|-0.1t0 0.4 MPa| | Sample Order Number
1 [-30in.Hg to 100 psig|-0.1 to 0.7 MPa Por @® @ ®® ®
H  [-30in.Hgto 160 psig|-0.1 to 1.1 MPa| | AP2702S | 2PW |FV4|FV4
2 0 to 200 psig |0 to 1.4 MPa 3PW |FV4|FV4 0
4PW 4 0 to 400 psig | 0 to 3 MPa 3PWQ|FV4|FV4| 4 MPA
10 | 0to 1000 psig | 0to 7 MPa 4PW |FV4|FV4| |00
(MDIN @ouT GMP = Monitoring gauge port 40 | 0to 4000 psig |0 to 28 MPa 5PWQIFV4[FV4| 0 140[V3|MPA
(®Gauge port (Inlet) (B)Gauge port (Outlet) «1) Refer to gauge guide (P.139) for gauge specifications. Select a pressure gauge,
which has a larger pressure range than the delivery pressure range of the regulator.
Specifications Select a range higher than 1.59 MPa for the pressure gauge to be mounted to the MP port.
Operating Parameters AP2702 [ AP2706 [ AP2710 [ AP2712
Delivery pressure 1 0 30 psig (0.007 to 0.2 MPa) | 2 to 60 psig (0.014 to 0.4 MPa) | 2 to 100 psig (0.014 to 0.7 MPa) | 3 to 120 psig (0.021 to 0.8 MPa)
Gas Select compatible materials of construction for the gas
Source pressure Vacuum to 3500 psig (24.1 MPa)
First stage pressure 200 psig (1.4 MPa)
Inlet 1.5 times the maximum source pressure
Proof pressure Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure Qutlet 3 times the maximum delivery%ressure
Ambient and operating temperature -40 to 71°C (No freezing) *1)
Leak rate [ Inboard leakage 2 x 1011 Pa-m3/s
| Outboard leakage 2 x 1010 Pa-m3/s *2)
Across the seat leak 4 x 109 Pa-m?3/s *3)
Surface finish Ra max 15 pin. (0.4 um)  Option: 10 uin. (0.25 um), 7 win. (0.18 um), 5 win. (0.13 um)
Connections Face seal, Tube weld
Bonnet port NPT 1/8 inch #4)
Supply pressure effect 0.01 psig (0.00007 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
Installation Option: panel mount
Internal volume 1.87in3 (30.6 cm3)
Weight 2.27 kg *5
#1) -10 to 90°C for Polyimide seat. x4) On panel mount option, bonnet port is not threaded.
#2) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa). x5) Weight, including individual boxed weight, may vary depending on connections or options.

+3) Tested with Helium gas inlet pressure 1000 psig (7 MPa).
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Wetted Parts Material

Two Stage Regulator for Ultra High Purity
Intermediate flow (Tied-diaphragm)

AP2700 Series

Wetted Parts S | SH
Body 316L SS secondary remelt
Surface finish Electropolish + Passivation
Poppet 316L SS Ni-Cr-Mo alloy
Diaphragm 316L SS/Ni-Cr-Mo alloy Ni-Cr-Mo alloy
Nozzle 316L SS Ni-Cr-Mo alloy
Seat PCTFE (Option: Polyimide) PCTFE
Dimensions inch (mm)
AP2700 02.12 (953.8)
\
\
\
|
01.5 (038.1) ; L
21.87 (947.5) :
3= &% o
5 H -
a2 gf§ g
L8 ot Y
S 0
(o]
=}
< iy
; o 3
02.62 (966.5) : 3 & =
=2
1.5 (238.1) 8|7
ooy
Connections inch | (mm) < g
Fv4
MV 4.30 {(109.2)
TW4 3.46 | (87.9)
FV6
T Mve | 5.22 |(132.6) N
TW6 4.00 [(101.6)
Flow Rate Characteristics
AP2700 Inlet pressure: greater than 150 psig (1.0 MPa)
100 0.69
80 M e — 055
g I g
o 60 041 o
=} >
3 3
= 40 0.28 &
o <
3 3
20 0.14
0 0.00
0 50 100 150 200 250 300 350
Flow rate (slpm, N2)
Note) slpm, Nz: The volumetric flow rate under normal conditions (0°C, 1 atm)
when N: gas is flowing.
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Pneumatic Actuation Pressure Regulator

Low flow

AP10PA Series

® Actuation control pressure isolated from process gas by two seals
® Body material: 316L SS secondary remelt
® High inlet pressure type: Max. 3500 psig (24.1 MPa)
® Flow capacity Standard: to 30 slpm

HF (option): to 120 slpm
® Ni-Cr-Mo alloy internals available for corrosion resistance

® 100 psig (0.69 MPa) outlet pressure achievable with 80 psig (0.55 MPa)

control pressure or less

How to Order (See p. 250 for ordering syntax)

L] &

~

AP10 PA

liPort Number—|
® @ ® @

1

S

FV

FV4

2PW
_ |

@ @ ®
@ ° D @ ° D @ ° 0 10
- - 40
+1) Refer to gauge guide (P.139) for
2PW 3PW 4PW

I_I_I L1 .
Delivery pressurel J l_Cl)ptlon
Code Delivery pressure lConnections (InIet@, Outlet@) Code | Specification
PA | 7 to 150 psig (0.05 to 1.0 MPa) Coal CONIEEE No code| Standard
i HF | High flow *6)
. FV4 |1/4 inch face seal (Female) -
Material MV4 | 1/4 inch face seal (Male) #6) Full outlet pressure rating
Code| Body Poppet |Diaphragm| Nozzle TWa 1/4 inch tube weld n:laylnot be achieved at
SﬁP 316LdSS 316L SS | 316L SS 316L SS FV6 |3/8 inch face seal (Female) allinlet p.ressure.
secondary| . MV6 | 3/8 inch face seal (Male) e Seat material
SH | remelt | Ni-Cr-Mo | Ni-Cr-Mo |\ o1 TW6 | 3/8 inch tube weld Code Material
i-Cr- lloy alloy
H | N CI:Ir Mo | a alloy No code| PCTFE (Standard)
allo P
Y lGauge port (Inlet®3), Outlet®) ¥|‘°:‘ F;"Tlﬁgg‘;;)
Surface finishe—— Pressure gauge *1) - -
Cod : : - ‘
Code Surface finish Ra max Ports ¢ ode psig/bar unit | MPa unit *3) gﬂt ?—|V?r;|:tbelﬁavl\$h SHP,
No code| 15 pin. (0.4 um) Standard Code | Ports No code No gauge port *4) Source pressure rating is limited
M 10 win. (0.25 um) oPW | 2 ports 0 Np pressure gauge 0300 psig (2.1 MPa) or less.
\ 7 pin. (0.18 um) SPW | 5 ports (Connections: 1/4inch face seal male) «5) PTFE seats reduce seat
X 5 win. (0.13 um) P V3 | -30in.Hgto 30 psig | -0.110 0.2 MPa abrasion for flow cycle
4PW | 4 ports L [-30in.Hgto 60 psig [ -0.1t0 0.4 MPa application. Gas permeation is
. . . . 1 |-30in.Hg to 100 psig| -0.1 to 0.7 MPa greater with PTFE than PCTFE.
Porting Configuration (Top view) H  [-30in.Hgto 160 psig| -0.1to 1.1 MPa ¢ Pressure gauge unit *
2 010 200 psig 0to 1.4 MPa Code Unit
4 010 400 psig 0to 3 MPa -
> No code psig/bar
0to 1000 psig 0to7 MPa MPA MPa
0 to 4000 psig 0to 28 MPa

+2) Pressure gauge unit MPa or
psig/bar selectable. However

gauge specifications. under Japanese regulation,

Select a pressure gauge, which has

(DIN @ouT 3)Gauge port (Inlet) @Gauge port (Outlet)

Specifications

only MPa is available in Japan.
a larger pressure range than the

delivery pressure range of the
regulator.

Operating Parameters

AP10PA

Delivery pressure

7 to 150 psig (0.05 to 1.0 MPa)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 3500 psig (24.1 MPa) *1)

Proof pressure Inlet 1.5 times the maximum source pressure
P Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure - - -
Outlet 3 times the maximum delivery pressure

Maximum control pressure

150 psig (1.0 MPa)

Ambient and operating temperature

-40 to 71°C (No freezing) *2

Inboard leakage

2 x 1011 Pa-m3/s

Leak rate

Outboard leakage

2 x 10-10 Pa-m3/s *3)

Across the seat leak

4 x 109 Pa-m3/s #4)

Surface finish

Ra max 15 uin. (0.4 um)  Option: 10 uin. (0.25 um), 7 uin. (0.18 um), 5 uin. (0.13 um)

Connections

Face seal, Tube weld

Control pressure port

NPT 1/8 inch

Bonnet port

NPT 1/8 inch

Supply pressure effect

0.38 psig (0.0026 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Installation

Bottom mount

Internal volume

0.49in3 (8 cm?d)

+1) Max. 300 psig (2.1 MPa) for PTFE seat.

#2) -10 to 90°C for Polyimide seat.
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+3) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa).
+4) Tested with Helium gas inlet pressure 1000 psig (7 MPa).
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Pneumatic Actuation Pressure Reglj_l;‘fvaftlgvl\; A P1 0 P A Se”.es

[}
=
2
g
Option 2
£
High flow E
Higher flow capacity with internal changes only, no change in external dimensions. Changes from the standard type are: a
Option Other Parameters AP10PA -
HF Delivery pressure 7 to 150 psig (0.05 to 1.0 MPa) *)
Supply pressure effect 0.75 psig (0.0052 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
*) HF option will not achieve rated outlet pressure at all inlet pressures. g
©
Wetted Parts Material Flow Rate Characteristics A
, 3
WetedPars| S | _SAP | SA ; AP10PA it pressure: T 700 beig (0.9 WP
Body 316L SS secondary remelt Ni-Cr-Mo alloy
Surface finish Electropolish + Passivation Electropolish 80 0.55 &
Poppet 316L SS Ni-Cr-Mo alloy S ST ——
Diaphragm | 316L SS Ni-Cr-Mo alloy 70 ~ =] 0.48 —
Nozzle 316L SS [ Ni-Cr-Mo alloy S 60 Nl L T i\ a1z L2
PCTFE . @ e N
Seat i PCTFE (Option: PTFE) 2 \ s ]
(Option: Polyimide, PTFE) o 50 . \ *<—10.34 o
: : - J S SN e O 2| | =
Dimensions inch (mm) @ 40 N | L 028
S 3 N B = 021 2| | g
AP10PA 5 < 215 | &
5 k _________ L ~~\ 5 I
01.86 (ﬂ47.2) CONTROL O 20 \ = B o 0.14 O »
s — c
/ PRESSURE PORT 10 J 007 %
i =
! 0 0.00 =
| 0 50 100 150 200 250 300 350 400 =4
‘ BONNET Flow rate (slpm, N2) =
' VENT PORT Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm) S
< i i (=]
N d)/ 0150 (038.1) I when N2 gas is flowing.
= ~ o
[19)
2.25 (957.2 M =
02.25 (957.2) 3 Input/Output Characteristics N
o Inlet pressure: ---- 3500 psig (24.1 MPa) ~
3 AP10PA — 250 psig (1.7 MPa) <
s 3 ﬁ Control pressure (MPa) o
i A 0.00 0.07 0.14 0.21 0.28 0.34 0.41 0.48 0.55 0.62 0.69 0.76 0.83 2
160 . |1.10 S
y x
140 V% 0.97 _ ]
=) A I =
13/_120 2 0.83 s o
> [« —
0.88 (22.4) 5100 7~ 0.69 % "
] o 80 v 055 | |ES
i 2 x M5 x 0.8, depth 0.25 (6.4) e 60 .- 0.41 a 35
1 (Mounting hole) 21;> // ' ;T S8
= 40 At 0.28 = “
- + - - o ‘I,, [a]
20 = 0.14
0 / 0.00 2
0 10 20 30 40 50 60 70 80 90 100 110 120 §§
Control pressure (psig) E"%

A < E
) sE
Connections inch | (mm) g 5
FV4 =5
va 3.70 | (94.0) § g
TW4 2.96 | (75.2) 28
20 4.70 ((119.4) —=
MV6 ) )
TW6 2.96 | (75.2) g
£
S
'
o.
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Low flow

Pneumatic Actuation Pressure Regulator | rieq-diaphragm)

AP15PA Series

e Actuation control pressure isolated from process gas by two seals
® Body material: 316L SS secondary remelt
® High inlet pressure type: Max. 3500 psig (24.1 MPa)
® Flow capacity Standard: to 30 slpm
® Ni-Cr-Mo alloy internals available for corrosion resistance
® 100 psig (0.69 MPa) outlet pressure achievable with
800 psig (0.55 MPa) control pressure or less

How to Order (See p. 250 for ordering syntax)

liPort Number—|
@ @ ® @
Delivery pressure Seat material
e —— 15?,6;22%‘_’5?;”:%M,Da) ¢ Connections (Inlet, Outlet?) Code | Material
Code Connections Nocode|  TCTFE
Material FV4 [1/4 inch face seal (Female) (Standard)
Code] Body | Poppet |Diaphragm| Nozzle MV4 | 1/4 inch face seal (Male) VS | Polyimide *3
S | 316LSS | 316L SS | 316L SS TW4 1/4 inch tube weld =3) Not available with
SHP | secondary 816L SS FV6 |3/8 inch face seal (Female) SHP, SH, H
SH | remelt | Ni-Cr-Mo | Ni-Cr-Mo | . . MV6 | 3/8 inch face seal (Male) materials.
Ni-Cr-Mo alloy alloy Ni-Cr-Mo TW6 3/8 inch tube weld .
H oy alloy e Pressure gauge unit*?
Code Unit
Surface finishe——— No code psig/bar
Code | Surface finish Ra max I MPA MPa
No code| 15 in. (0.4 um) Standard Portse & Gauge port (Inlet3), Outlet®) +2) Pressure gauge unit MPa or
M 10 win. (0.25 um) Code Ports Code Pressure gauge *1) psig/bar selectable. Hovyever
v 7 in. (0.18 um) 2PW | 2 ports psig/bar unit | MPa unit under Japanese regulation,
X 5 win. (0.13 um) 3PW | 3ports No code No gauge port only MPa is available in
4PW | 4 ports 0 No pressure gauge Japan.
(Connections: 1/4 inch face seal male)
Porting Configuration (Top view) V3 _|-30in.Hg to 30 psig|-0.1 o 0.2 MPa

L [-30in.Hgto 60 psig|-0.1 to 0.4 MPa
-30 in.Hg to 100 psig|-0.1 to 0.7 MPa

@ @ ® 1
H  [-30in.Hg to 160 psig|-0.1 to 1.1 MPa
@ 4@ @ D @_ O 2 010200 psig |0to 1.4 MPa
4 0to 400 psig | 0to 3 MPa
2PW 3PW 4PW

10 0to 1000 psig | O0to 7 MPa
40 0 to 4000 psig | 0 to 28 MPa
+1) Refer to gauge guide (P.139) for gauge specifications.
Select a pressure gauge, which has a larger pressure range
than the delivery pressure range of the regulator.

(DIN @ouT 3)Gauge port (Inlet) @Gauge port (Outlet)

Specifications
Operating Parameters AP15PA

Delivery pressure 7 to 150 psig (0.05 to 1.0 MPa)

Gas Select compatible materials of construction for the gas

Source pressure Vacuum to 3500 psig (24.1 MPa)

Proof pressure Inlet 1.5 times the maximum source pressure

Outlet 1.5 times the maximum delivery pressure
Burst pressure Inlet 3 times the maximum source pressure
Outlet 3 times the maximum delivery pressure

Maximum control pressure 150 psig (1.0 MPa)

Ambient and operating temperature -40 to 71°C (No freezing) *1

Leak rate Inboard leakage 2x 10" Pa-m3/s

Outboard leakage 2 x 10-10 Pa-m3/s *2)

Across the seat leak 4 x 109 Pa-m3/s *3)

Surface finish Ra max 15 uin. (0.4 um)  Option: 10 uin. (0.25 um), 7 pin. (0.18 um), 5 uin. (0.13 um)

Connections Face seal, Tube weld

Control pressure port NPT 1/8 inch

Bonnet port NPT 1/8 inch

Supply pressure effect 0.41 psig (0.0028 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Installation Bottom mount

Internal volume 0.51in3 (8.4 cm3)
#1) -10 to 90°C for Polyimide seat. +3) Tested with Helium gas inlet pressure 1000 psig (7 MPa).
#2) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa).
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Wetted Parts Material

Pneumatic Actuation Pressure Regulator
Low flow (Tied-diaphragm)

AP15PA Series

Wetted Parts S | SHP \ SH H
Body 316L SS secondary remelt Ni-Cr-Mo alloy
Surface finish Electropolish + Passivation Electropolish
Poppet 316L SS Ni-Cr-Mo alloy
Diaphragm 316L SS Ni-Cr-Mo alloy
Nozzle 316L SS [ Ni-Cr-Mo alloy
Seat PCTFE (Option: Ponimide)[ PCTFE
Dimensions inch (mm)
AP15PA 21.86 (947.2) CONTROL
/ PRESSURE PORT
|
| BONNET
| VENT PORT ]
s
. 21.50 (238.1) -
! [Te)
~
\ l \ 92.25 (657.2) %
=
| e
| 3 3@
L LI
I Sz
22.00 (50.8)
A
0.88 (22.4)
) A
Connections ok T (mm) 5:#: 2 x M5 x 0.8, depth 0.25 (6.4)
FV4 1 (Mounting hole)
MV 3.70 | (94.0)
TW4 2.96 | (75.2) d—i— ¢
FV6 :
MV6 4.70 ((119.4)
TW6 2.96 | (75.2)

Flow Rate Characteristics

Input / Output Characteristics

Inlet pressure: ---- 300 psig (2.1 MPa)

Inlet pressure: ---- 3500 psig (24.1 MPa)

AP15PA — 100 psig (0.69 MPa) AP15PA — 250 psig (1.7 MPa)
80 0.55 Control pressure (MPa)
AL 0.00 0.07 0.14 0.21 0.28 0.34 0.41 0.48 0.55 0.62 0.69 0.76 0.83
70 0.48 160 1.10
_______________ /'/o
S 60 04173 6140 7 0.97 -
g S| | 2120 A 0.83 L
o 50 K=o 0.34 = s & =
= D N ket T o [ Al )
2 40 \\ ----------- —— 0.28 3 5100 L 0.69 5
[%2] . [} o
o Y S| | g 80 e 0.55 &
b - < o s
5 30 021 5 > 60 ,/, 0.41 >
S 20 [mssponee—- - 0145 | |2 % =
140 5 40 = 0.28 =
a " a
10 0.07 20 1 0.14
0 0.00 0 0.00
0 50 100 150 200 250 300 350 0O 10 20 30 40 50 60 70 80 90 100 110 120
Flow rate (slpm, N2) Control pressure (psig)
Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm)
when N2 gas is flowing.
70

O
2

Recommendations

BP | AK | AZ ‘ Sl AP Regulators

AK | AZ ‘ AP ‘ Diaphragm Valves

Flow Vacuum
Switches Generators Check Valves

Technical Data/
Glossary of Terms

Precautions



. . Intermediate flow
Pneumatic Actuation Pressure Regulator | (tic4.diaphragm)

AP14PAT Series

e Actuation control pressure isolated from process gas by two seals
® Body material: 316L SS secondary remelt
® High inlet pressure type Standard: Max. 2300 psig (15.9 MPa)
HR (option): Max. 3000 psig (20.7 MPa)
® Flow capacity: to 400 slpm
® Ni-Cr-Mo alloy internals standard
® 100 psig (0.69 MPa) outlet pressure achievable with 80 psig (0.55 MPa)

control pressure or less -
How to Order (See p. 250 for ordering syntax) @

—— Port Number—|
@ @ ® @

L | I — I_L_I —
Delivery pressure L l Obpti
Code Delivery pressure . ption
710 150 psigr(yO?OS 0 1.0 MPa) Connections (Inlet), Outlet2) Code | Specification
PA | Sub-aimospheric (A): 100 mm Hg absolute to 30 psig il s LGS No code Standard
(88kPato 02 WPa) FV4 |1/4 |nph face seal (Female) High inlet pressure 4)
Material MV4 | 1/4 inch face seal (Male) HR | (Max. inlet pressure
- TW4 1/4 inch tube weld 3000 psig (20.7 MPa))
Cod Bod P t |Diaph Nozz|
ose 316?. és £ope {apirag 31gizses FV6 |3/8 inch face seal (Female) «4) Full outlet pressure
] Ni-Cr-Mo | Ni-Cr-Mo [ MV6 | 3/8 inch face seal (Male) ti t b
secondary I I Ni-Cr-Mo i rating may not be
SH| ™ remelt afoy atoy alloy D 3/8 inch tube weld i achieved at all inlet
FV8 |1/2 inch face seal (Female) pressure.
Range options MV8 | 1/2inch face seal (Male)
Code | Specification TW8 1/2 inch tube weld ¢ Seat material
- No code| Standard Gauge port (Inlet®3), Outlet@) Code Material
Suriece finish B Sub-atmospheric ge port (Inet, T Q) No code| PCTFE (Standard)
Code | Surface finish R Pressure gauge *1)
ode | Surface finish Ra max Code _ ! i Vs Polyimide
No code| 15 yin. (0.4 um) Standard Ports e psig/bar unit [ MPa unit _ _
M 10 uin. (0.25 um) Code | Ports No code No gauge port +3) Not available with SH
v 7 in. (0.18 um) 2PW | 2ports 0 No pressure gauge material.
X 5 win. (0.13 um) 3PW | 3ports (Coqnectlons. 1/4 '|nch face seal male)
4PW | 4 ports V3 | -30in.Hg to 30 psig | -0.1 to 0.2 MPa e Pressure gauge unit =
L -30 in.Hg to 60 psig | -0.1 to 0.4 MPa Code Unit
Porting Configuration (Top View) 1 |-30inHgto 100 psig| -0.1t0 0.7 MPa Nocode,  psig/bar
® H  |-30in.Hgto 160 psig| -0.1to 1.1 MPa MPA MPa
® ® 2 010 200 psig 0to 1.4 MPa x2) Pressure gauge unit MPa or
@ ™ @ O @ @ - 0 to 400 psig Oto 3 MPa psig/bar selectable. However
- - i 0 to 1000 psig 0o 7 MPa under Japanese regulation,
40 010 4000 psig | 0 to 28 MPa only MPa is available in
oPW 3PW 4PW +1) Refer to gauge guide (P.139) for

Japan.

gauge specifications.

Select a pressure gauge, which has a
larger pressure range than the delivery
pressure range of the regulator.

DIN @ouT @Gauge port (Inlet) @Gauge port (Outlet)

Specifications
Operating Parameters AP14PATLIA AP14PAT
Delivery pressure 100 mm Hg absolute to 30 psig (-88 kPa to 0.2 MPa) 7 to 150 psig (0.05 to 1.0 MPa)
Gas Select compatible materials of construction for the gas
Source pressure Vacuum to 300 psig (2.1 MPa) | Vacuum to 2300 psig (15.9 MPa)
Proof pressure Inlet 1.5 times the maximum source pressure
Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure Outlet 3 times the maximum delivery pressure
Maximum control pressure 150 psig (1.0 MPa)
Ambient and operating temperature -40 to 71°C (No freezing) *1)
Inboard leakage 2 x 1011 Pa-m3/s
Leak rate Outboard leakage 2 x 1019 Pa-m3/s *2)
Across the seat leak 4 x 10° Pa-m?3/s *3)
Surface finish Ra max 15 uin. (0.4 um)  Option: 10 uin. (0.25 um), 7 pin. (0.18 um), 5 uin. (0.13 um)
Connections Face seal, Tube weld
Control pressure port NPT 1/8 inch
Bonnet port NPT 1/8 inch
Supply pressure effect 1.6 psig (0.011 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
Installation Bottom mount
Internal volume 1.06 in3 (17.4 cm3)
#1) -10 to 90°C for Polyimide seat. +3) Tested with Helium gas inlet pressure 1000 psig (7 MPa).
#2) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa).
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Option

High inlet pressure
Changes from the standard type are:

Pneumatic Actuation Pressure Regulator
Intermediate flow (Tied-diaphragm)

Option

Other Parameters

AP14PAT

HR

Delivery pressure

7 to 150 psig (0.05 to 1.0 MPa) *)

Source pressure

Vacuum to 3000 psig (20.7 MPa)

+) HR option will not achieve rated outlet pressure at all inlet pressures.

Wetted Parts Material

Flow Rate Characteristics

AP14PAT Series

Inlet pressure:---- 100 psig (0.69 MPa)

Wetted Parts s l SH AP14PAT — 60 psig (0.41 MPa)
Body 316L SS secondary remelt 80 0.55
Surface finish Electropolish + Passivation ’
Poppet Ni-Cr-Mo alloy 70 S — 0.48
Diaphragm Ni-Cr-Moalloy | | | [ | [TTTPreeede .
Nozzle 316L SS Ni-Cr-Mo alloy ’g) 60 B s ey 041 @
Seat PCTFE (Option: Polyimide) PCTFE k=2 M~ =
@ 50 o 0.34 5
M - > T >
Dimensions inch (mm) 2 40 028 2
2 e I o
o .~ | L T [o%
AP14PAT 5 30 ~—021 2
22.74 (269.6) 5 R e L. =
0187 (0475) When selecting option code &) | CONTROL S 20 0145
PRESSURE PORT 10 0.07
3 = 0 0.00
P 0 50 100 150 200 250 300 350 400 450 500
i 8 Flow rate (slpm, N2)
i BONNET é_ Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm)
! VENT PORT & = when N2 gas is flowing.
)| 2 . .
— (D’/M § 8 AP14PATA (1/4 inch connectlons) Inlet pressure: 2 psig (14 kPa)
~| ©
T o2 760 0
| < | ©
44 02.62 (066.5) B 3700 -8
‘ ={E=S S 0ok
. © 600 21 o
| L < £ 500 35 2
e — = E ~ | o
| 1 3l |B < 400 48 3
- i = < — g
LI | L [ ol A 2 \\ ~ o
oA @ 300 61 &
B ‘g 200 75 3
)
0.88 (22.4) O 100 -88
— 0 -101
: 2 x M5 x 0.8, depth 0.25 (6.4) 0O 2 4 6 8 10 12 14 16 18
l (Mounting hole) Flow rate (slpm, N2)
“7 Input / Output Characteristics
Inlet pressure: ---- 2300 psig (15.9 MPa)
AP14PAT — 250 psig (1.7 MPa)
Control pressure (MPa)
Connections A B 0.00 0.07 0.14 0.21 0.28 0.34 0.41 0.48 0.55 0.62 0.69
inch | (mm) | inch | (mm) 160 | i 1.10
FVa 3.70 | (94.0) 140 A e 0.97 _
MV4 2.00 |(50.8) | 4.00 [(101.6) 2120 // 083 &
TW4 3.46 | (87.9) & =3
e & o
S GR 522 ((132.6) 5100 069 5
— MV ¢ 80 VAR 055 &
— TW6 | 550 | (63.5) | -90 |(101.6) s Pz g
FV8 > 60 T — 0.41 >
— 5.22 ((132.6) S 2
Mv8 = 40 A 0.28 =
TW8 4.34 ((110.2) 2 // ’ 2
20 7 0.14
ol A & 0.00
0O 10 20 30 40 50 60 70 80 90 100
Control pressure (psig)

Recommendations

BP | AK | AZ ‘ SL NV Regulators

AK | AZ ‘ AP ‘ Diaphragm Valves

Flow Vacuum
Switches Generators Check Valves

Technical Data/
Glossary of Terms
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High flow

Pneumatic Actuation Pressure Regulator | rieq.-diaphragm)

AP12PA Series

® Actuation control pressure isolated from process gas by two seals
® Body material: 316L SS secondary remelt
® High inlet pressure type Standard: Max. 1700 psig (11.7 MPa)

HR (option): Max. 3000 psig (20.7 MPa) L\L
® Flow capacity Standard: to 800 slpm N

HF (option): to 1000 slpm ' ?‘ﬁ
® Ni-Cr-Mo alloy internals available for corrosion resistance .

® 100 psig (0.69 MPa) outlet pressure achievable with 80 psig (0.55 MPa) control pressure or less
How to Order (see p. 250 for ordering syntax)

liPort Number—|
® @ ® ®

1 I_I_l L1
Delivery pressurel i - -
Code Delivery pressure Connections (Inlet(D, Outlet2)) lOption
PA | 7to 150 psig (0.05 to 1.0 MPa) Code Connections Code | Spacification
FV4 |1/4 inch face seal (Female) N B
- o code Standard
Material 'II\',IV\\;: 1/41';':h fahc? Eeal (I\I/:jale) HFE | High flow 5%6)
: inch tube we —
OFeBoar 1ol P Nowle | | | |- o o s ot i [
shp| 316LSS Ni-Cr-Mo | 316L 88 MV6 | 3/8 inch face seal (Male) 2000 080 (20 7 1P
secondary | Ni-Cr-Mo | " 1™ =G s TW6 3/8 inch tube weld psig (20.7 MPa))
SH | remelt alloy alloy FV8 [1/2 inch face seal (Female) «5) Full outlet pressure rating
MV8 | 1/2 inch face seal (Male) may not be achieved at
TW8 1/2 inch tube weld all inlet pressure.
Surface finishe——— FV12 |3/4 inch face seal (Female) *1) x6) Options “HF” and “HR” cannot
Code | Surface finish Ra max MV12 | 3/4 inch face seal (Male) *") be used in combination.
No code| 15 uin. (0.4 um) Standard Portse | TW12 3/4 inch tube weld .
M 10 uin. (0.25 um) Code | Ports | *1) Prepareasuitable mating fiting with a rated pressure. ¢ Seat material _
\' 7 win. (0.18 um) 2PW | 2 ports NCOdﬁ PCTF'\éa(tglald 3
X 5 uin. (0.13 um 1t o code andar
uin- um) 3,':3\’\, 2 ggni lGauge port (Inlet®, Outlet®) VS Polyimide *4)
Code i Pressure gauge *2) _ «4) Not available with SHP
. . . . psig/lbar unit | MPa unit and SH materials.
Porting Configuration (Top View) No code No gauge port
0 [ No pressure gauge (Connectons: 1/4 nch face seal male) ® Pressure gauge unit*%
@ @ ©) V3| -30in.Hg 10 30 psig | 0.1 to 0.2 MPa Code Unit
L -30 in.Hg to 60 psig | -0.1t0 0.4 MPa No code psig/bar
@ SONO) O @, D 1 |-30in.Hg to 100 psig| 0.1t 0.7 MPa MPA MPa
H |-30in.Hgto 160 psig| -0.1t0 1.1 MPa «3) Pressure gauge unit MPa or
2 | 0t0200psig |0to1.4MPa psig/bar selectable. However
2PW 3PW 4PW 4| 0tod00psig | Oto3MPa under Japanese regulation,
10 | 010 1000 psig | Oto 7 MPa only MPa is available in
(DIN @ouT 3)Gauge port (Inlet) @Gauge port (Outlet) 40 | 01to 4000 psig | 0to 28 MPa

Japan.

+2) Refer to gauge guide (P.139) for gauge specifications.
Select a pressure gauge, which has a larger pressure
range than the delivery pressure range of the regulator.

Specifications

AP12PA
7 to 150 psig (0.05 to 1.0 MPa)
Select compatible materials of construction for the gas
Vacuum to 1700 psig (11.7 MPa)

Operating Parameters
Delivery pressure
Gas
Source pressure

Proof pressure Inlet 1.5 times the maximum source pressure

P Outlet 1.5 times the maximum delivery pressure
Burst pressure Inlet 3 times the maximum source pressure
Outlet 3 times the maximum delivery pressure

Maximum control pressure
Ambient and operating temperature
Inboard leakage
Outboard leakage

150 psig (1.0 MPa)
-40 to 71°C (No freezing) *1
2 x 1011 Pa-m3/s
2 x 1019 Pa-m3/s *2)

Leak rate

Across the seat leak

4 x 109 Pa-m?3/s *3)

Surface finish

Ra max 15 uin. (0.4 um)  Option: 10 win. (0.25 um), 7 win. (0.18 um), 5 win. (0.13 um)

Connections

Face seal, Tube weld

Control pressure port

NPT 1/8 inch

Bonnet port

NPT 1/8 inch

Supply pressure effect

3.5 psig (0.024 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Installation

Bottom mount

Internal volume

1.20in3 (19.6 cm3)

#1) -10 to 90°C for Polyimide seat.

x3) Tested with Helium gas inlet pressure 1000 psig (7 MPa).

%2) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa).
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Pneumatic Actuation Pressure Regulator
High flow (Tied-diaphragm)

AP12PA Series

Options
1. High flow
Higher flow capacity with internal changes only, no change in external dimensions. Changes from the standard type are:
Option Other Parameters AP12PA
HF Delivery pressure 7 to 150 psig (0.05 to 1.0 MPa) *)

Supply pressure effect

4.2 psig (0.029 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

2. High inlet pressure

Changes from the standard type are:

Option

Other Parameters

AP12PA

HR

Delivery pressure

7 to 150 psig (0.05 to 1.0 MPa) *)

Source pressure

Vacuum to 3000 psig (20.7 MPa)

%) HF and HR option will not achieve rated outlet pressure at all inlet pressures.

Wetted Parts Material

Flow Rate Characteristics

Inlet pressure:---- 100 psig (0.69 MPa)

AP12PA — 60 psig (0.41 MPa)
80 0.55
70 et 0.48
S 60 e 0.41 g
o ~—a~a
o 50 )l 035
S N - - S
2 40 g 028 3
S 5 e e e S 021 2
g R \ ' E')
S 20 P~ 0.14 3
SR,
10 2= 0.07
0 0.00

0 100 200 300 400 500 600 700 800 900 1000

Flow rate (slpm, N2)

1/2 inch connections

Wetted Parts S SHP [ SH
Body 316L SS secondary remelt
Surface finish Electropolish + Passivation
Poppet 316L SS Ni-Cr-Mo alloy
Diaphragm Ni-Cr-Mo alloy
Nozzle 316L SS [ Ni-Cr-Mo alloy
Seat PCTFE (Option: Polyimide)] PCTFE
Dimensions inch (mm)
AP12PA
02.74 (969.6) CONTROL
/ PRESSURE PORT
! BONNET
| VENT PORT R
i Yo]
. @’/ 01.88 (247.6) I
i o
i <
02.62 (066.5) é
i =
I
| § 312
H 0~
L1 | | Sy
oA
B
¢ ' A B
0.88 (22.4) LSS inch | (mm) |inch| (mm)
/+\ FV4 3.70] (94.0)
: MV4 | 2.00 |(50.8)|4.00|(101.6)
L TWa 3.46| (87.9)
FV6
& | NV6 5.22((132.6)
\ TW6 4.00/(101.6)
‘ FV8
MV8 | 2.50 |(63.5) 5.22/(132.6)
TW8 4.34[(110.2)
% 6.26(159.0)
2 x M5 x 0.8, depth 0.25 (6.4) Twi2 | 5.00|(127.0)

(Mounting hole)

Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm)
when Nz gas is flowing.

Input / Output Characteristics

AP12PA

Inlet pressure:---- 1700 psig (11.7 MPa)
— 250 psig (1.7 MPa)

Control pressure (MPa)
0.00 0.07 0.14 0.21 0.28 0.34 0.41 0.48 0.55 0.62 0.69

160 —1.10
140 “ ——10.97
5 Y1 |-
g 120 / 0.83
£ 100 A 0.69
7} e
3 80 0.55
a ,l'
> - 41
g %0 / r A °
= 40 va /" 0.28
[a)] / A
20 7 0.14
olL_A 0.00
0 10 20 30 40 50 60 70 80 90 100

Control pressure (psig)

(MPa)

Delivery pressure
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Pneumatic Actuation Pressure Regulator

Low flow

AP90PA & 91PA Series

e Actuation control pressure isolated from process gas by two seals
e Body material: 316L SS
® Flow capacity: to 5000 slpm

How to Order (See p. 250 for ordering syntax)

|7Port Number—|
@ @ ®

90PA

AP

2PW

FV16

FVi6

2PW

@ O @ @® H
O )= «2) Refer to gauge guide (P.139) for
gauge specifications.

3PW

DIN @0ouT 3Gauge port (Outlet)

Specifications

| lﬂption
lSize and delivery pressure lConnections (Inlet(), Outlet2) (Only for AP90PA)
Code | Cv | Delivery pressure Code Connections Code Specification
90PA | 3 | 10to100psig(0.07t00.7 MPa) FV8 1/2 inch face seal (Female) No code Standard
91PA | 4 [10to150psig(0.07to 1.0MPa) MV8 1/2 inch face seal (Male) HR High inlet pressure
. TW8 1/2 inch tube weld (Max. inlet pressure 3000 psig (20.7 MPa)) #4)+3)
Mateljlal FV12 | 3/4 inch face seal (Female) *") +4) When “HR” is selected, select seat
Code | Material MV12 | 3/4 inch face seal (Male) *1) material “VS.”
S 316L SS TW12 3/4 inch tube weld +5) Cannot be selected if connection
.. FV16 1 inch face seal (Female) *) “FV16,” “MV16,” or “TW16" is
Surface finishé MV16 | 1 inch face seal (Male) *) selected
Code | Surface finish Ra max TW16 1 inch tube weld .
No code 15 in. (04 um) Standard #1) Prepare a suitable mating fitting with a °Seat material
M 10 win. (0.25 um) rated pressure Code Material
Ports ’ No ‘;:gde PCTEE| (Sta;dard)
orts olyimide
Code Ports |Siauge port (Igig);t@) ) y
ressure gauge
gsw ;23 ports O psig/bar unit [ MPa unit ¢ Pressure gauge unit *3
ports 3
No code No gauge port Code Unit
0 No pressure gauge No code| psig/bar
: : : (Connections: 1/4 inch face seal male) MPA MPa
Portlng conflguratlon V3 | -30in.Hg to 30 psig | -0.1 t0o 0.2 MPa x3) Pressure gauge unit MPa
©) L -30 in.Hg to 60 psig | -0.1 to 0.4 MPa or psig/bar selectable.
1 -30 in.Hg to 100 psig| -0.1t0 0.7 MPa However under Japanese
-30in.Hg to 160 psig| -0.1to 1.1 MPa regulation, only MPa is

available in Japan.

Operating Parameters

AP90PA

AP91PA

Delivery pressure

10 to 100 psig (0.07 to 0.7 MPa) *1

10 to 150 psig (0.07 to 1.0 MPa) *2)

Gas

Select compatible materials of constru

ction for the gas

Source pressure

Vacuum to 1700 psig (11.7 MPa)

Vacuum to 800 psig (5.5 MPa)

Proof pressure Inlet 1.5 times the maximum source pressure
P Outlet 1.5 times the maximum delivery pressure

Burst pressure Inlet 3 times the maximum source pressure
Outlet 3 times the maximum delivery pressure

Maximum control pressure

150 psig (1.0 MPa)

Ambient and operating temperature

-40 to 71°C (No freezing) *3

Inboard leakage

2 x 10" Pa-m3/s

Leak rate

Outboard leakage

2 x 10-1° Pa-m3/s

Across the seat leak

4 x 109 Pa-md/s

Surface finish

Ra max 15 uin (0.4 um) Option: 10 win (0.25 um)

Connections

Face seal, Tube weld

Control pressure port

NPT 1/8 inch

Supply pressure effect

3.7 psig (0.025 MPa) rise in delivery pressure per
100 psig (0.7 MPa) source pressure drop

5.4 psi
10

g (0.037 MPa) rise in delivery pressure per
0 psig (0.7 MPa) source pressure drop

Bottom mount

Installation
Internal volume 12in3 (197 cm?d)
Weight 5.9 kg *4)

#1) If the high inlet pressure option is selected, the delivery pressure range is 0.05 to 0.7 MPa.
%2) When using a delivery pressure of 0.7 MPa or more, use a source pressure of 1.7 MPa or less. When the source pressure is 800 psig (5.5 MPa), the

maximum delivery pressure is around 119 psig (0.82 MPa).

%3) -10 to 90°C for Polyimide seat.

=4) Weight, including individual boxed weight, may vary depending on connections or options.
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Pneumatic Actuation Pressure Regulator

AP90PA & 91PA Series

Low flow
[}
=
2
5
Wetted Parts Material Flow Rate Characteristics s
£
Inlet Pressure: 1000 psig (6.9 MPa) — — -300 psig (2.1 MPa) g
Wetted Parts S —-—200 psig (1.4 MPa) ----- 75 psig (0.52 MPa) ]
Body 316L SS AP90PA with 3/4 Inch Fittings, Gas temperature is 21°C e
Surface finish Electropolish + Passivation 100 069 _
Poppet Ni-Cr-Mo alloy 2 9 062 §
Bellows Ni-Cr-Mo alloy & 80 —t—— — 055 =2 )
s 70 —= 048 3 =
Nozzle 316L SS = 60 041 5 =
Seat PCTFE (Option: Polyimide) R e 034 2 =
Poppet spring Ni-Co alloy £ 40 = = 028 O =
i e S I ==-=—1021 & ]
Bonnet seal 316 SS 3 20 014 B =
> 10 0.07 3
© 0 0.00 ©
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Dimensions inch (mm) Flow rate (slpm, Nz) -
AP90PA Inlet Pressure: 300 psig (2.1 MPa) ---~-- 150 psig (1 MPa) —=-—75 psig (0.52 MPa) c7)'
©3.99 (2101) AP91PA with 3/4 Inch Fittings, Gas temperature is21°C | —~
AP91PA N
Control pressure port ~ 100 0.69 — =
9 90 062 §
1 8 =80 — 055 5 | [
s OF—F T — == 048 =
5 60 == == 041 5
g 50 034 2 o
L == on L) |8
[ W B 20 = — 014 8 | ——
= (7]
o s % 500 S| | £
04.0 (8102) 2 0 2000 4000 6000 8000 10000 12000 =
S Flow rate (slpm, N2) =
) £
° g
x . -
g Input/Output Characteristics =
©
=
. Inlet Pressure: 250 psig (1.7 MPa) =----- 1000 psig (6.9 MPa) [
(| E——— —-— 1700 psig (11.7 MPa
i 1 AP90PA Psig | : =
1‘1 | % Ol Actuation control pressure (MPa) E—
— Ak — < N
) — % 1600.00 007 014 021 028 034 041 048 0.551.10 g =
3.5 (089) £ 140 —=097 £ | ——
23.5 (o g 120 —r="—= 083 @ x
A | A 2 100 e 0,69 3 <
g 80 P 055 $ —
S 60 = 041 & @
P> - @
15681 5y 1420 UNC depth 0.35 (8.9) | & 40 s 028 2| | =
|+ /(Mounting hole) = 28 7 L 8'(1)3 5 =
7 a 0 10 20 30 40 50 60 70 80 ~ O S
Actuation control pressure (psig) s
D G Inlet Pressure: 200 psig (1.4 MPa) ----- 500 psig (3.5 MPa)
—=-— 800 psig (5.5 MPa (4]
AP91PA peig (55 MP2) eb
Actuation control pressure (MPa) =
— _ [N-*)
% 1600.00 007 014 021 028 034 041 048 0.5’5 110 chu g £
£ 140 =4 097 2 S
o 120 == 0.83 o
2 100 Sy 0.69 3 —
g 80 =12 055 3
o 60 T 041 & 8
S 40 S sy 028 2 =5
A s 20 e 014 ¢ =
Connections ———— @ = 0.00 ©
inch | (mm) 8 9% 10 20 30 40 50 60 70 80 a «
Actuation control pressure (psi
TN [P P pressir (sig =
TWS 4.75 [(120.7) Inlet Pressure: —— 250 psig (1.7 MPa)  ----- 1700 psig (11.7 MPa) |2 g
—~-— 3000 psig (20.7 MP. Q-
__Fvi2_ | AP90PA HR Peig (207 MP2) 35
3.64 | (92.5) s2
MV12 Actuation control pressure (MPa) Es
TW12 4.75 |(120.7) c) 0.00 007 014 021 028 034 041 048 0.55 0.62 0.69 = 2 §
EViE 2 160 1110 § 22
—o 2 — 3.92 | (99.6) S 140 —e=—097 £ | LS
MV16 @ 120 == 4083 £
TW16 4.75 |(120.7) a2 100 —< = 069 2 2
g 80 s 0.55 ¢ =
S 60 = == R 041 < s
> 40 e P 028 % S
2 20 = T 014 2 e
5 - 000 2 o
o 0O 10 20 30 40 50 60 70 80 90 100 L
Actuation control pressure (psig)

~
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Single Stage Compact Regulator for Ultra High Purity

SL 5200 Series

® For UHP gas delivery

® Flow capacity Standard: to 30 slpm
HF (option): to 130 slpm
e Body material: 316L SS secondary remelt
e Ni-Cr-Mo alloy internals available for corrosion resistance
e Sub-atmospheric pressure delivery option
® Springless design (No poppet spring in the wetted area)

How to Order (See p. 250 for ordering syntax)

,—Port Number—|
@® @ ©
Delivery pressure‘ " I '—l
Code Delivery pressure R . - Ports Bonnet option
0.5 t0 10 psig (0.0034 to 0.07 MPa) ange options - Code | Ports Code |  Bonnet
01 Sub-atmospheric (A): Code | Specification 2PW | 2 ports Nocode| Standard
100 mm Hg absolute to 10 psig No code; Standard 3PW | 3 ports P [Panelinstallation *5)
(-88 kPa to 0.07 MPa) A | Sub-atmospheric +5) Panel hole 1.25 inch
02 |0.5 to 30 psig (0.0034 to 0.2 MPa) #1) Only available with SL5201. (31.8mm) diameter.
06 | 1 to 60 psig (0.007 to 0.4 MPa) - & Opti
10 110100 ps?g (0.007 t0 0.7 MPa) 1  Connections (Inlet(D, Outlet2) g)zgons P
Material Code Connections Mo cod pSt tard
Code Body Poppet Diaphragm FV4 | 1/4inch face seal (Female) OI_::; € H_arr: ﬂar
S 316L SS 316L SS 316L SS MVv4 1/4 inch face seal (Male) igh Tow
SH | secondary remelt| Ni-Cr-Mo alloy TW4 1/4 inch tube weld o Seat material
Surface finish ® FV6 | 3/8inch face seal (Female) Code Material
Code Surface finish Ra max MV6 | 3/8 inch face seal (Male) No code| PCTFE (Standard)
No code| 15 win. (0.4 um) Standard TW6 3/8 inch tube weld Vs Polyimide *4)
M 10 pin. (0.25 um) l +4) Not available with SH material.
v 7 pin. (0.18 um) Gauge port (Outlet®) —1 -
X 5 pin. (0.13 um) Code Connections or Pressure gauge *2) Pressure gauge unit *
: . . [ psiglbarunit [ MPa unit Code Unit
Porting Configuration No code No gauge port No code| psig/bar
® 0 |Nopressure 1/4 inch face seal (Male) MPA MPa
@IN FV4 gauge 1/4 inch face seal (Female) +3) Pressure gauge unit MPa or
4@_) @ Q @ouT V3 | with | -30in.Hg to 30 psig [-0.1 to 0.2 MPa psiglbar selectable. However
(3)Gauge port L |pressure| -30in.Hg to 60 psig | -0.1 to 0.4 MPa under Japgnesg regulgtlon,
2PW 3PW | (Outier 1 gauge [-30in.Hg to 100 psig| -0.1 to 0.7 MPa only MPa is available in Japan.
#2) Refer to gauge guide (P.139) for gauge specifications. Select a pressure gauge,
which has a larger pressure range than the delivery pressure range of the regulator.
Specifications
Operating Parameters SL5201C0CJA SL5201 SL5202 SL5206 SL5210
100 mm Hg absolute to 10 psig 0.5 to 10 psig 0.5 to 30 psig 1 to 60 psig 1 to 100 psig

Delivery pressure

(-88 kPa to 0.07 MPa)

(0.0034 to 0.07 MPa)

(0.0034 to 0.2 MPa)

(0.007 to 0.4 MPa)

(0.007 to 0.7 MPa)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 150 psig (1.0 MPa)

Proof pressure Inlet 1.5 times the maximum source pressure
P Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure - - -
Outlet 3 times the maximum delivery pressure

Ambient and operating temperature

-40 to 71°C (No freezing) *1

Inboard leakage

2 x 1011 Pa-m3/s

Leak rate

Outboard leakage

2 x 10-10 Pa-m3/s *2)

Across the seat leak

4 x 100 Pa-m3/s *2

Surface finish

Ra max 15 uin. (0.4 um)

Option: 10 win. (0.25 um), 7 uin. (0.18 wm), 5 uin. (0.13 um)

Connections

Face seal, Tube weld

Supply pressure effect

0.20 psig (0.0014 MPa) rise in delivery pressure per 20 psig (0.14 MPa) source pressure drop

Installation Bottom mount
Internal volume 0.19in3 (3.1 cm3d)
Weight 0.45 kg *3)

#1) -10 to 90°C for Polyimide seat.

#2) Tested with Helium gas inlet pressure 100 psig (0.7 MPa).
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Option

Single Stage Compact Regulator for Ultra High Purity SL5200 Series

Wetted Parts Material

High flow

Higher flow capacity with internal changes only, no change in

Wetted Parts

S \ SH

external dimensions. Changes from the standard type are: gozy o %1 6L SS Igeﬁongary remelt
Option [ Other Parameters | SL52010A] SL5201 | SL5202] SL5206SL5210 urtace Ts ectropolish + Passivation
. crElo=Y Poppet 316L SS [ Ni-Cr-Mo alloy
Supply pressure |0.50 psig (0.0035 MPa) rise in delivery pressure -
HF . Diaphragm 316L SS
effect per 20 psig (0.14 MPa) source pressure drop PCTFE
Seat (Option: Polyimide) PCTFE
Dimensions inch (mm)
0.97
SL5200 °
21.18 (930)
)
o
o
o
o
01.42 (936.1) I
— ©
5 =
N <
o
) A 21.25
Connections inch | (mm) (gsll_s)
% 278 | (70.6) |
TWa 5715 (5338 2 x M5 x 0.8, depth 0.25 (6.4)
FV6 (Mounting hole)
MV6 3.86 | (98.0) a L
TW6 2.65 | (67.3) N
A
N
Flow Rate Characteristics
Inlet pressure:---- 100 psig (0.69 MPa) inlet Inlet pressure: 2 psig (14 kPa)
SL5210HF — 50 psig (0.34 MPa) inlet SL5201A ---- High flow option — Standard
70 0.48 760 0
= 60 oaig| |8 8
CIR s T g | | ®e00 21 ¢
S 50 034 = . =3
s | 1 T 1 71l > L500 ko 35 o
g . o > .~ o
2O T [ [ = 0.28 2 S 400 |S ek 48 3
~~~~~~ [0}
§ SO === 021 £1 | 8300 T 61 &
52 T 0148 | | =200 — el 75 8
== ) = -
O 10 S ., I~ 0.07 0 3100 88 O
0 0.00 0 -101
0 20 40 60 80 100 120 140 0 1 2 3 4 5 6 7 8 9 1
Flow rate (slpm, N2) Flow rate (slpm, N2)
Inlet pressure: —-= 100 psig (0.69 MPa) ---- 60 psig (0.41 MPa)
SL5210 —— 30 psig (0.21 MPa)
40 mrmerm 0.28
5 35 e =] 0.24 s
& 80 pe=ep == {021 S
© o5 | | Tore--- S B 017 @
3 =}
@ 20 0.14
o o
g 15 ‘QE:;:—;::_—: _____________ 010 .E-
= 10 —— = Tete=- 0.07 2
=] — 5
© s 0.03 0
0 0.00
0 5 10 15 20 25 30 35 40 45 50
Flow rate (slpm, N2)
Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm) when N gas is flowing.
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Single Stage Regulator for Ultra High Purity  Low flow
SL5500 series

® For UHP gas delivery

® High inlet pressure type: Max. 3500 psig (24.1 MPa)

® Flow capacity to 30 slpm

e Body material: 316L SS secondary remelt

e Ni-Cr-Mo alloy internals available for corrosion resistance
e Sub-atmospheric pressure delivery option

® Springless design (No poppet spring in the wetted area)

How to Order (See p. 250 for ordering syntax)
,7Port Number—l
@ @ ® @

2

)
.

Knob
SL55|02||S|M|| |2PW|FV4|FV4 Code T_Knob
l—l ; l l LL KL | Knob LOTO
Delivery pressure Ports e Bonnet option
Code Delivery pressure Code Ports Code Bonnet
1 to 30 psig (0.007 to 0.2 MPa) 2PW | 2 vorts No code Standard
Sub-atmospheric (A): B P |Panel installation *5)
g2 100 mm Hg absolute to 30 psig Gl S ports ;
(53 tPato 02 WPa) SRR s por *5) Bt pots gt
06 | 1 to 60 psig (0.007 to 0.4 MPa) Connections (Inlet(), Outlet2) ¢ 156inch (396 mm).
10 |2 to 100 psig (0.014 to 0.7 MPa) Code Connections .
FV4 | 1/4 inch face seal (Female) ¢ Seat mate”a_l
Material ® 'II\'nV\\/I4 1/4 i7ch face seal (Male) Code “ggt_?gg
i 4 1/4 inch tube weld
Oy ool R —-Daphiaam FV6 | 3/8 inch face seal (Female) Nocode (standard)
S | 316LSSsecondary| 316L SS 316L SS ! Pr—"
SH| remt  |Ni-Cr-Mo alloy |Ni-Cr-Mo alloy MV6 | 3/8 inch face seal (Male) VS | Polyimide *4
Surf finish TW6 3/8 inch tube weld =4) Not available with
urface finish e SH material.
Code [Suface finsh Ramax]  Range options * e Gauge port (Inlet3), Outlet®) -
M | 10yin. (025 um) Standerd | "Code [ Specification Code _PES NG GG © Pressure gauge unit
v 7uin. (018 um) | [Nocodel  Standard psig/bar unit | MPa unit Code Unit
X 5 uin. (0.13 um) A | Sub-atmospheric No code No gauge port No code psig/bar
+1) Only avalable with SL5502 0 No pressure gauge MPA MPa
+1) Only available i ' (Connections: 1/4 inch face seal male) |  «3) Pressure gauge unit MPa
. . . V3 [-30in.Hg to 30 psig|-0.1 to 0.2 MPa or psig/bar selectable.
Portlng Conflguratlon L |-30in.Hg to 60 psig|-0.1 to 0.4 MPa However under Japanese
O) @ ©) 1 -30 in.Hg to 100 psig|-0.1 to 0.7 MPa regulation, only MPa is
H  |-30in.Hg to 160 psig|-0.1 to 1.1 MPa available in Japan.
@ D@ O @, @ 2 | 0t0200psig |Oto1.4MPa
; 4 010400 psig | 0to 3 MPa | | Sample Order Number ® 06
2PW 3PW 4PW | [0 | 0101000 psig | 0o 7MPa | | g 55108 mOWTEVAIEVE
40 0 to 4000 psig | 0 to 28 MPa
MDIN @0UT 3G t (Inlet) @G t (Outlet SPWIEvA FVa) 10
auge port (Inlet) auge port (Outlet) +2) Refer to gauge guide (P.139) for gauge specifications. 3PW[FV4|Fv4[ [1]MPA
Select a pressure gauge, which has a larger pressure 4PW|FV4[FV4(0|0
S if . range than the delivery pressure range of the requlator. 4PW|FV4|FV4[40[1]MPA
pecifications
Operating Parameters SL5502[1CJA SL5502 SL5506 SL5510
Delivery pressure 100 mm Hg absolute to 30 psig 1 to 30 psig 1 to 60 psig 2 to 100 psig
yP (-88 kPa to 0.2 MPa) (0.007 to 0.2 MPa) (0.007 to 0.4 MPa) (0.014 to 0.7 MPa)

Gas Select compatible materials of construction for the gas

Source pressure Vacuum to 3500 psig (24.1 MPa)

Proof pressure Inlet 1.5 times the maximum source pressure
P Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure - - -
Outlet 3 times the maximum delivery pressure

Ambient and operating temperature -40 to 71°C (No freezing) *")

Inboard leakage 2 x 101" Pa-md/s

Leak rate

Outboard leakage 2 x 1010 Pa-md/s *2)

Across the seat leak 4 x 10-° Pa-m3/s *3)

Surface finish Ra max 10 win. (0.25 um)  Option: 7 uin. (0.18 wm), 5 uin. (0.13 um)

Bonnet port NPT 1/8 inch *4)

Supply pressure effect 0.25 psig (0.0017 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Installation Bottom mount (Option: panel mount)
Internal volume 0.55in3 (9 cm3)
Weight 1.63 kg *5)

%1) -10 to 90°C for Polyimide seat.
%2) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa).
+3) Tested with Helium gas inlet pressure 1000 psig (7 MPa).
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Single Stage Regulator for Ultra HighLIzvl::Ii:x SL5500 Series

[}
=
2
g
Wetted Parts Material g
£
g
Wetted Parts S \ SH e
Body 316L SS secondary remelt <
Surface finish Electropolish + Passivation
Poppet 316L SS Ni-Cr-Mo alloy
Diaphragm 316L SS Ni-Cr-Mo alloy (4]
Nozzle 316L SS Ni-Cr-Mo alloy =
Seat PCTFE (Option: Polyimide) PCTFE g
g
Dimensions inch (mm)
SL5500 22.12 (©53.8) o
Ve <<
(7
N
<<
x
— <<
A B
. 1.5 (938.1) = o
° )
@
ﬂ ‘ 22.25 (857.2) % 4
= =
=
ouT IN E
I S
| K — =
L a2 ]
] T SiE &
©2.00 (950.8) -8
<<
A I
N
R 0.88 (22.4) <
Connections — ~
o inch | (mm) 2 x M5 x 0.8, depth 0.3 (6.4) =
.V — Mounting hole —
Mva 3.70 | (94.0) ( g hole)
TW4 2.96 | (75.2) . _
FV6
G 470 ((119.4)
TW6 2.96 | (75.2)

Flow Rate Characteristics

SL5500 inlet pressure: ---- 80 psig (0.55 MPa) — 50 psig (0.34 MPa) SL5500 ket pressure: ===- 1000 to 3000 psig (6.9 0 20.7 MPa) —— 500 psig (3.4 MPa)

Flow Vacuum
Switches Generators Check Valves
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Flow rate (slpm, N2) Flow rate (slpm, N2) 5
Note) slpm, Nz: The volumetric flow rate under normal conditions (0°C, 1 atm) when N: gas is flowing. %
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Single Stage Regulator for Ultra High Purity | Intermediate flow
SL5400 series

® For UHP gas delivery

® Body material: 316L SS secondary remelt

® Ni-Cr-Mo alloy internals available for corrosion resistance
® Springless design (No poppet spring in the wetted area)

How to Order (See p. 250 for ordering syntax)

,7@ Port %\umber@—w Knob
= 2 Code Knob
SL54 [02]S|M/[2PW]|FV4|FV4 e e
_ I [ [ [ [ C 1
¢ Delivery pressure Bonnet option
Code Delivery pressure Code Bonnet
02 | 1 to 30 psig (0.007 to 0.2 MPa) No code Standard
06 | 1 to 60 psig (0.007 to 0.4 MPa) ) Panel installation
10 | 2to 1 i .014 t0 0.7 MP. . -
0 0 100 psig (0.014 10 0 a) Connections (Inlet(), Outlet(2)) x4) Bonnet port is not threaded.
Material Code Connections Panel mounting hole: dia.
Code|  Body Poppet | Diaphragm FV4 | 1/4 inch face seal (Female) 1.56 inch (39.6 mm).
S | 316LSS 316L SS MV4 | 1/4 inch face seal (Male) .
SH secondary | Ni-Cr-Mo 316L SS TW4 1/4 inch tube weld gedat ma:/le:'a_l I
remelt alloy FV6 | 3/8 inch face seal (Female) el Pao$;E
Surface finish ® MV6 | 3/8inch face seal (Male) No code (Standard)
Code Surface finish Ra max R 3/8 inch tube weld VS | Polvimide *3
M 10 win. (0.25 um) Standard FV8 | 1/2 inch face seal (Female) : .y -
v =5 in (0.18 ) MV8 | 1/2 inch face seal (Male) +3) Not available with
X 5 1in (013 ) TW8 1/2 inch tube weld SH material.
EE— ®Pressure gauge unit 2
Portse  Gauge port (Inlet(3®, Outlet®) ® Sods 9 Uﬁit
S |01 Code - Pressu_re gauge ¥ : No code psig/bar
2PW | 2ports psig/bar unit [ MPa unit MPA MPa
2gw i gg::: oleade NON;E:SUU%E ZZ:ge #2) Pressure gauge unit MPa or psig/bar
Portlng Conflguratlon . (Connections: 1/4 inch face seal male) selectalble. However l.mder.‘J apanese
V3 301n.Hg to 30 psig | 0.1 0 0.2 MPa regulation, only MPa is available in Japan.
L | -30in.Hgto 60 psig | -0.1t0 0.4 MPa | | Sample Order Nu/mbe(r\ o
@) D @ 1 [-30in.Hg to 100 psig| -0.1 to 0.7 MPa Pot © @ B®
- H|-0inHg 10160 psig | 0.1 1.1WPa |  SL5410S[2PWIEVAIEVA] [
2 010 200 psig | 0to 1.4 MPa 3PWIFVaEval |1 VPA
2PW 3PW 4PW B 010400psig | Oto3MPa 4PWIFV4[FV4[0]0
10 0 to 1000 psig 0to 7 MPa

(DIN @ouT @Gauge port (Inlet) @Gauge port (Outlet)

Specifications

«1) Refer to gauge guide (P.139) for gauge specifications.

Select a pressure gauge, which has a larger pressure range than the delivery
pressure range of the regulator.

Operating Parameters

SL5402

SL5406

SL5410

Delivery pressure

1 to 30 psig (0.007 to 0.2 MPa)

1 to 60 psig (0.007 to 0.4 MPa)

2 to 100 psig (0.014 to 0.7 MPa)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 1000 psig (6.9 MPa)

Proof pressure Inlet 1.5 times the maximum source pressure
P Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure - - -
Outlet 3 times the maximum delivery pressure

Ambient and operating temperature

-40 to 71°C (No freezing) *1

Inboard leakage

2 x 1011 Pa-m3/s

Leak rate

Outboard leakage

2 x 10-10 Pa-m3/s *2)

Across the seat leak

4 x 100 Pa-m?/s *2

Surface finish

Ra max 10 uin. (0.25 um)

Option: 7 win. (0.18 um), 5

win. (0.13 um)

Connections

Face seal, Tube weld

Bonnet port NPT 1/8 inch *3)

Supply pressure effect 1.6 psig (0.011 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
Installation Bottom mount (Option: panel mount)

Internal volume 1.2in8 (19.7 cm3)

Weight 1.91 kg *4

#1) -10 to 90°C for Polyimide seat.

#2) Tested with Helium gas inlet pressure 1000 psig (7 MPa).
+3) On panel mount option, bonnet port is not threaded.
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Wetted Parts Material

Single Stage Regulator for Ultra High Purity

Intermediate flow

|
SL 5400 series

Wetted Parts S | SH
Body 316L SS secondary remelt
Surface finish Electropolish + Passivation
Poppet 316L SS Ni-Cr-Mo alloy
Diaphragm 316L SS
Nozzle 316L SS
Seat PCTFE (Option: Polyimide) [ PCTFE
Dimensions inch (mm)
SL5400 02.12 (953.8)
4 N
N 01.5 (238.1) 3
o
0
‘ 025 (063.5)
" ©
=
ouT IN
oo
L) 9N
ok A
02.5 (963.5)
Connections ———= A
inch | (mm)
FVa 0.88 (22.4)
MVa 4.30 |(109.2) I
EV6 (Mounting hole)
MV6 5.22 |(132.6)
TW6 4.00 |(101.6)
FV8
MV8 5.22 |(132.6)
TW8 4.34 |(110.2)

Flow Rate Characteristics

SL5400 inlet pressure: ---- 80 psig (0.55 MPa) — 50 psig (0.34 MPa)

SL5400 inlet pressure:---- 1000 psig (6.9 MPa) — 500 psig (3.4 MPa)

30 0.21 60 m———====e———— 0.41
T S S N Tl
r==- . e Rt ST
—— T — 1

25 0.17 50 0.34
5 g |2 <
8 20 0.14 = 2 40 028 =
] ) o [0)
2 2l | 3 2
o 15 S T e p—— 0.10 @ o 30 e e 0.21 @
¢ e e e L [ R ! N R
2 10 007 8| |2 20 014 B
S 5 S =1
o @] (©) ]

5 0.03 10 0.07

0 0.00 0 0.00

0 4 8 12 16 20 24 28 32 20 40 60 80 100 120
Flow rate (slpm, N2) Flow rate (slpm, N2)
Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm) when N gas is flowing.
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Single Stage Regulator for Ultra High Purity | Intermediate flow

SL 5800 Sseries

® For UHP gas delivery

o Inlet pressure: Max. 300 psig (2.1 MPa)

® Flow capacity to 200 slpm

® Body material: 316L SS secondary remelt

® Springless design (No poppet spring in the wetted area)

How to Order (See p. 250 for ordering syntax)

,7Port Number—| Knob
@ 9 ® @ Code Knob

KL

SL58 [02] S [M[2PWIFV4|FV4 focoi_Sianias

- ! [ l L1
¢ Delivery pressure
Code Delivery pressure Bonnet option
02 | 1 to 30 psig (0.007 to 0.2 MPa) Code Bonnet
06 | 110 60 psig (0.007 to 0.4 MPa) Connections (Inlet(), Outlet2) Nocodel Standard
10 | 2t0 100 psig (0014 to 0.7 MPa) Code Connections P Panel installation *3)
. FV4 | 1/4 inch face seal (Female) x3) Bonnet port is not threaded.
o o E— 'I\Dn.atﬁ"al MV4 | 1/4 inch face seal (Male) Panel mounting hole: dia.
ode 0 oppe iaphragm :
316, 55 Bp pag TW4 1/4 inch tube weld 1.56 inch (39.6 mm).
S secondary remelt 316L SS | 316L SS FV6 | 3/8 mph face seal (Female) ¢ Seat material
MV6 3/8 inch face seal (Male) Cod Material
Surface finish TW6 3/8 inch tube weld oce Pg%’__‘;
Code Surface finish Ra max FV8 | 1/2 inph face seal (Female) No code| (Standard)
M 10 win. (0.25 um) Standard Mvs | 1/2 |nch face seal (Male) VS | Polyimide
Y, 7 uin. (0.18 um) TW8 1/2 inch tube weld
X 5 pin. (0.13 um) o Pressure gauge unit *?
Code Unit
® -
e nggs lGauge port (Inlet®), Outlet®) No code psig/bar
Pressure gauge *1 MPA MPa
2PW | 2 ports Code - - = .
3PW | 3 ports psig/bar unit [ MPa unit #2) Pressure gauge unit MPa or
4PW | 4 ports No code| No gauge port psig/bar selectable. However
Porting Configuration 0 No pressure gauge under Japan's regulation, only
@ (Connections: 1/4 inch face seal male) MPa is available in Japan.
) ® V3 | -30 !n.Hg to 30 psig -0.110 0.2 MPa Sample Order Number
D @ ® @ @ L -30'|n.Hg to 60 psig -0.1t0 0.4 MPa Pot @®& @ ®®
< < 1 -30 in.Hg to 100 psig | -0.1 to 0.7 MPa SL5810S [2PWIFV4[FV4
= H [-30in.Hg to 160 psig |-0.1 to 1.1 MPa 3PW|FV4|FV4| |0
2 010200 psig | 0to 1.4 MPa 3PWIFV4|FV4| |1|MPA
2PW 3PW 4PW 4 010 400 psig | Oto 3 MPa 4PWIFV4[FV4]0]0

#1) Refer to gauge guide (P.139) for gauge specifications.
IN (2)OUT (3)G t (Inlet) (HG rt (Outlet
OND ® auge port (Inlet) @ auge port (Outlet) Select a pressure gauge, which has a larger pressure range than the delivery

pressure range of the regulator.

Specifications
Operating Parameters SL5802 SL5806 SL5810
Delivery pressure 1 to 30 psig (0.007 to 0.2 MPa) | 1 to 60 psig (0.007 to 0.4 MPa) | 2 to 100 psig (0.014 to 0.7 MPa)
Gas Select compatible materials of construction for the gas
Source pressure Vacuum to 300 psig (2.1 MPa)
Proof pressure Inlet 1.5 times the maximum source pressure
Outlet 1.5 times the maximum delivery pressure
Burst pressure Inlet 3 times the maximum source pressure
Outlet 3 times the maximum delivery pressure
Ambient and operating temperature -40 to 71°C (No freezing) *1)
Leak rate Inboard leakage 2x 10" Pa-m3/s
Outboard leakage 2 x10-10 Pa-m&/s *2)
Across the seat leak 4 x 109 Pa-m3/s *3)
Surface finish Ra max 10 win. (0.25 um)  Option: 7 win. (0.18 um), 5 uin. (0.13 um)
Connections Face seal, Tube weld
Bonnet port NPT 1/8 inch *4)
Supply pressure effect 5 psig (0.035 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
Installation Bottom mount (Option: panel mount)
Internal volume 1.2in8 (19.7 cm3)
Weight 1.91 kg *9
#1) -10 to 90°C for Polyimide seat. +4) On panel mount option, bonnet port is not threaded.
+2) Tested with Helium gas inlet pressure 300 psig (2.1 MPa). +5) Weight, including individual boxed weight, may vary depending on
«3) Tested with Helium gas inlet pressure 100 psig (0.7 MPa). connections or options.
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Wetted Parts Material

Single Stage Regulator for Ultra High Purity
Intermediate flow

SL 5800 Sseries

Wetted Parts

S

Body 316L SS secondary remelt
Surface finish Electropolish + Passivation
Poppet 316L SS
Diaphragm 316L SS
Nozzle 316L SS
Seat PCTFE (Option: Polyimide)
Dimensions inch (mm)
SL5800 92.12 (953.8)
4 N
N 1.5 (938.1) 3
o
0
‘ 025 (2635)
— ]
=
ouT IN
[ oo
L) 9N
ik A
2.5 (063.5)
Connections — 4 A
inch | (mm)
= 0.88 (22.4)
— 4.30 ((109.2)
TWa 3.46 | (87.9) 2 x M5 x 0.8, depth 0.3 (6.4)
FV6 (Mounting hole)
T Mve | 5.22 ((132.6)
TW6 4.00 [(101.6)
FV8
e 5.22 ((132.6)
TW8 4.34 [(110.2)

Flow Rate Characteristics

Inlet pressure: 30 psig (0.21 MPa)

Inlet pressure: 100 psig (0.69 MPa)

SL5800 1/2 inch connections ¥ SL5800 1/2 inch connections *)

35 0.24 30 0.21

\\
™~
30 0.21 o5 0.17
I~ )
—_ —_ — ™~ —_
g 25 o7E | | g L o1a s
g \\ = o ~< A4 =
o ) ) ™~ )
5 20 014 5 5 \\ =
§ § § 15 0.10 8
& 15 010 § s s
= 10 00753 g 10 0.07 3
) =]

S} R ENNS] 3

5 0.03 5 0.03

0 0.00 0 0.00

0 20 40 60 80 100 0 40 80 120 160 200 240 280 320
Flow rate (slpm, N2) Flow rate (slpm, N2)
Note) slpm, Nz: The volumetric flow rate under normal conditions (0°C, 1 atm) when N: gas is flowing.
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Single Stage Regulator for Ultra High Purity

Low to intermediate
flow

AZ1000 Series

® For UHP gas delivery
® High inlet pressure type: Max. 3500 psig (24.1 MPa)
® Flow capacity Standard: to 30 sipm

HF (option): to 120 slpm
e Body material: 316L SS

e Ni-Cr-Mo alloy internals available for corrosion resistance

How to Order (See p. 250 for ordering syntax)

g B

Ty

& ¥

r————PonNumba————j
@ @ ® ® Knob
Code Knob
AZ10(01)S| |2PW|FV4/FV4 No codel Standard
T KL Knob LOTO
Delivery pressure
Code Delivery pressure Connections (Inlet(), Outlet2) Bonnet option
01| 1to10 psig (0.007 to 0.07 MPa) Tone T e S
02 | 11030 psig (0.007 to 0.2 MPa) FV4 | 1/4 inch face seal (Female) N Standerd
061 21060 psig (0.014 o0 0.4 MPa) MV4 1/4 inch face seal (Male) P Panel installation *6)
10} 210 100 bsig (0.014t0 0.7 m|za) FV6 | 3/8 inch face seal (Female) BP |Bonnet port (NPT 1/8inch)
15 | 5 to 150 psig (0.034 to 1.0 MPa) MV6 | 3/8 inch face seal (Male) +6) Panel mounting hole: dia.
30 | 5to 300 psig (0.034 to 2.1 MPa) TW6 3/8 inch tube weld 1,56 inch (39.6 mm).
Material ® $Opti
Code| Body Poppet |Diaphragm| Nozzle Gauge port (Inlet(3®), Outlet®)) ® B F:j fon Soaa e
S 316L SS 316L SS 316L SS 316L SS Cod Pressure gauge 1) N Ol 3 pSetCI |C(i:at|don
SHP Ni-Cr-Mo alloy | Ni-Cr-Mo alloy els psiglbar unit__ | MPa unit °:::’ e Higﬂ f;rw
Surface finish ® No code No gauge port :
Code Surface finish Ra 0 No pressure gauge ¢ Seat material
No code| 10 uin. (0.25 um) Standard (Connections: 1/4 inch face seal male) Code Material
Q 25 uin. (0.62 um) V3 |-30in.Hgto 30 psig | -0.1t0 0.2 MPa | | |No code| PCTFE (Standard)
L | -30in.Hg to 60 psig | -0.1 to 0.4 MPa VS Polyimide *3)
. Ports 1 [-30in.Hg to 100 psig| -0.1 t0 0.7 MPa TF PTFE #4 #5)
23‘3\7 ;;:rfs H_|-30in.Hg to 160 psig| -0.1t0 1.1 MPa | | .3)Not available with SHP material.
3PW | 3 ports 2 0 to 200 psig 0to 1.4 MPa «4) PTFE recommended for applications
REE 2 ports 4 0 to 400 psig 0to 3 MPa such as within a process tool.
Porting Configuration B 10 0 to 1000 psig 0to7 MPa «5) Source pressure rating is limited
@ 40 0 to 4000 psig 0 to 28 MPa to 300 psig (2.1 MPa) or less.
@ ©) +1) Refer to gauge guide (P.139) for gauge specifications. .
Select a pressure gauge, which has a larger pressure @ Pressure gauge unit
@ 4@ @ D @_ <@ range than the delivery pressure range of the regulator. | Code Unit
< Sample Order Number Nocode| psig/bar
Pot ©® @ ® @ MPA MPa
2PW 3PW 4PW AZ1001S [2PW|FV4|FV4 #2) Pressure gauge unit MPa or psig/bar
3PW|FV4|FV4| |V3|MPA selectable. However under Japanese
(DIN @ouT B)Gauge port (Inlet) @Gauge port (Outlet) 4PW|FV4|FV4|1|V3|MPA regulation, only MPa is available in Japan.
4PW[FV4[FV4[0] 0 ’
Specifications
Operating Parameters AZ1001 AZ1002 AZ1006 AZ1010 AZ1015 AZ1030
Delivery pressure 1to 10 psig 1 to 30 psig 2 to 60 psig 2 to 100 psig 5 to 150 psig 5 to 300 psig
yP (0.007 to 0.07 MPa)|(0.007 to 0.2 MPa) | (0.014 to 0.4 MPa)|(0.014 to 0.7 MPa)|(0.034 to 1.0 MPa)|(0.034 to 2.1 MPa)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 300 psig (2.1 MPa) |

Vacuum to 3500 psig (24.1 MPa) *1)

Proof pressure Inlet 1.5 times the maximum source pressure
P Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure - - -
Outlet 3 times the maximum delivery pressure

Ambient and operating temperature

-40 to 71°C (No freezing) *2)

Inboard leakage

2 x 10-11 Pa-m3/s

Leak rate

Outboard leakage

2 x 10-1° Pa-m3/s *3)

Across the seat leak

4 x 109 Pa-m3%/s *4)

Surface finish

Ra 10 uin. (0.25 um)

Option: 25 uin. (0.62 um)

Connections

Face seal, Tube weld

Supply pressure effect

0.38 psig (0.0026 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Installation

Bottom mount (Option: panel mount)

Internal volume

0.49 in3 (8 cmd)

Weight

1.25 kg *9

+1) Max. 300 psig (2.1MPa) for PTFE seat.
#2) -10 to 90°C for Polyimide seat.
+3) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa).
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+4) Tested with Helium gas inlet pressure 1000 psig (7 MPa).
+5) Weight, including individual boxed weight, may vary depending on

connections or options.




Option

Single Stage Regulator for Ultra High Purity

Low to intermediate flow

AZ1000 Series

High flow

Higher flow capacity with internal changes only, no change in external dimensions. Changes from the standard type are:

Recommendations

Option

Other Parameters

AZ1001 \

AZ1002 |

AZ1006 | AZ1010 | AZ1015

|  AZ1030

HF

Supply pressure effect

0.75 psig (0.0052 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Wetted Parts Material

Flow Rate Characteristics

Wetted Parts ) \ SHP
Body 316L SS
Surface finish Electropolish + Passivation
Poppet 316L SS Ni-Cr-Mo alloy
Diaphragm 316L SS Ni-Cr-Mo alloy
Nozzle 316L SS
Seat PCTFE (Option: Polyimide, PTFE)] PCTFE (Option: PTFE)
Dimensions inch (mm)
AZ1000
02.12 (953.8)
: N
| ®
el
| 3
\ c
[ o
\ =4
' o
\ |2
— A=
] ‘ 21.5 (238.1) | 8
| olg
0 c
T
+ 02.25 (957.2) Sz
§
i
©
| [ = |°
| t KE
| T Oy S
T
22.00 (250.8)
A
0.88 (22.4)
P —— 2 x M5 x 0.8, depth 0.25 (6.4)
i (Mounting hole)
-—0 &
|
. A
Connections inch | (mm)
FV4
MVa 3.70 | (94.0)
FV6
MV6 4.70 |(119.4)
TW6 2.96 | (75.2)

O

Inlet pressure: —-= 100 psig (0.69 MPa) ---- 50 psig (0.34 MPa)

AZ1000HF — 30 psig (0.21 MPa)
75 0.52
70 0.48
65 0.45
— 60 == 0.41
% 55 B I S 0.38 o
£ 50 e R 0342
2 45 S 031 @
2 40 =1<]028 2
e 35 024 9
5 80 = 021 2
5 25— =< 017 2
~ =]
S 20 e 0.14 3
15 N 0.10
10— - 0.07
5 0.03
0

0 20 40 60 80
Flow rate (slpm, N2)

0.00
100 120 140 160 180 200

Inlet pressure: -

100 psig (0.69 MPa) —-- 80 psig (0.55 MPa)

AZ1000 ---- 40 psig (0.28 MPa) —— 20 psig (0.14 MPa)
50 e 0.34
40 0.28
5 g
g =
o 30 0217,
5 5
2 2
3 20 0.14 5
kS kS
5 E
© 10 0.07 ©
0 0.00
0 20 40 60 80
Flow rate (slpm, N2)
Note) slpm, Nz: The volumetric flow rate under normal conditions
(0°C, 1 atm) when N2 gas is flowing.
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Single Stage Regulator for Ultra High Purity Ejgjg‘ig’:;phem ressure

AZ1100 Series -

® For UHP gas delivery
e Sub-atmospheric to low positive pressure delivery

® Flow capacity to 0.5 slpm "y By
® Body material: 316L SS ny =
® Ni-Cr-Mo alloy internals available for corrosion resistance T~ —4& 4)

How to Order (See p. 250 for ordering syntax)

,7Port Number—|
@ 3 @
@ 3 @

@® € Knob
Az11 01 [S][ [2PW]|FV4|FV4
No code| Standard
i ] [ [ | L1 KL | Knob LOTO
e Delivery pressure
Code Delivery pressure ———e Bonnet option
01 100 mm Hg absolute to 10 psig Code Bonnet
(-88 kPa to 0.07 MPa) No code Standard
Material P |Panel installation *4)
Code | Body Poppet |Diaphragm| Nozzle BP__|Bonnet port (NPT 1/8 inch)
S 316L SS | 316L SS #4) Panel mounting hole:
SHP 316L SS Ni-CI)Ir-Mo Ni-(IJIr-Mo 316L SS dia. 1.56 inch (39.6 mm).
=y =y Seat material
Surface finish e——— Code Material
Code Surface finish Ra No code| PCTFE (Standard)
No code| 10 uin. (0.25 um) Standard Ports ° TF PTFE *3)

5 25 win. (0.62 ur) Code | Ports e Connections (Inlet@_, Outlet(2) +3) PTFE recommended for
2PW | 2 ports Code Connections applications such as
3PW | 3 ports FV4 | 1/4 inch face seal (Female) within a process tool.

Porting Configuration 4PW 4 ports MV4 1/4 inch face seal (Male)
FV6 | 3/8inch face seal (Female) ® Pressure gauge unit *?
® MV6 3/8 inch face seal (Male) Code Unit
TW6 3/8 inch tube weld No code psig/bar
@ Q @ @ MPA MPa
Gauge port (Inlet(3), Outlet(®) +2) Pressure gauge unit MPa or
Pressure gauge *1) psig/bar selectable. However
3PW (o2 psiglbar unit | MPa unit under Japanese regulation,
No code No gauge port only MPa is available in Japan.
0 | Nopressure gauge (Connections: 1/4 inch face seal male)
V3 |-30 in.Hg to 30 psig| -0.1 to 0.2 MPa Sample Order Number
L |-30in.Hg to 60 psig| -0.1 10 0.4 MPa Pot & @ © @
- - AZ1101S [2PW|FV4|FV4
1 -30 in.Hg to 100 psig| -0.1 to 0.7 MPa 3PWIFVA4IEVa 0
4PW H |-30in.Hg to 160 psig| -0.1 to 1.1 MPa 3PW|FV4[FV4]  [V3[MPA
2 0 to 200 psig 0to 1.4 MPa 4PW|FV4|FV4|V3|V3[MPA
(DIN @ouT Gauge port (Inlet) 4 0 to 400 psig 0to 3 MPa 4PW|FV4|FV4[ 0 | 0
(@Gauge port (Outlet) 1) Refer to gauge guide (P.139) for gauge specifications.
Select a pressure gauge, which has a larger pressure range than the delivery pressure range of the regulator.
Specifications
Operating Parameters AZ1101
Delivery pressure 100 mm Hg absolute to 10 psig (-88 kPa to 0.07 MPa)
Gas Select compatible materials of construction for the gas
Source pressure Vacuum to 300 psig (2.1 MPa)
Proof pressure Inlet 1.5 times the maximum source pressure
Outlet 1.5 times the maximum delivery pressure
Burst pressure Inlet 3 times the maximum source pressure
Outlet 3 times the maximum delivery pressure
Ambient and operating temperature -40 to 71°C (No freezing)
Leak rate Inboard leakage 2 x 10" Pa-md/s
Outboard leakage 2 x 1019 Pa-m3/s *1)
Across the seat leak 4 x 109 Pa-md/s *1)
Surface finish Ra 10 win. (0.25 um)  Option: 25 uin. (0.62 um)
Connections Face seal, Tube weld
Installation Bottom mount (Option: panel mount)
Internal volume 0.49in3 (8 cm?d)
Weight 1.25 kg *?

#1) Tested with Helium gas inlet pressure 300 psig (2.1 MPa).
%2) Weight, including individual boxed weight, may vary depending on connections or options.
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Single Stage Regulator for Ultra High Purity
Delivery of sub-atmospheric pressure

Wetted Parts Material

AZ1100 Series

Wetted Parts S \ SHP
Body 316L SS

Surface finish Electropolish + Passivation

Poppet 316L SS Ni-Cr-Mo alloy
Diaphragm 316L SS Ni-Cr-Mo alloy
Nozzle 316L SS

Seat PCTFE (Option: PTFE)

Dimensions inch (mm)
AZ1100 02.12 (953.8)
7N _
i o
: ]
| 8
' c
]
5
S| 2
Al =S
\ 21.5 (938.1) hat B4
— ! 210 096 1) ols
| Wl
' > (o)
\ | \ 92.25 (957.2) 3 g
| g
| ©
[Tl
| H— gl |
(L QI g
ol
| z
22.00 (950.8)
A
0.88 (22.4)
Connections — A _ 2 x M5 x 0.8, depth 0.25 (6.4)
inch | (mm) :
EVa | (Mounting hole)
—wva | 3.70 | (94.0) :
FV6 ==
e 470 ((119.4) ‘
TW6 | 296 | (75.2) l
Flow Rate Characteristics
AZ1100 Inlet pressure: 2 psig (14 kPa)
760 0
700 -8
z
3600 -21 =
D
T 500 35 2
€ (0]
E 5
© 400 48 @
2 o
o
g 300 -61 =
> 5
® 200 75 O
5
O 100 -88
0 -101
0 1 2 3
Flow rate (slpm, N2)
Note) slpm, N2: The volumetric flow rate under normal conditions
(0°C, 1 atm) when N2 gas is flowing.
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Single Stage Regulator for Ultra High Purity

Low flow
(Tied-diaphragm)

AZ1500 Series

A4

® For UHP gas delivery
® High inlet pressure type Standard: Max. 3500 psig (24.1 MPa), HR (option): Max. 4500 psig (31 MPa)
® Flow capacity Standard: to 30 slpm

HF (option): to 120 sipm
e Body material: 316L SS
® Ni-Cr-Mo alloy internals available for corrosion resistance
® Tied-diaphragm design

How to Order (See p. 250 for ordering syntax)

,7Port Number—l
® @ @ @ Knob
Code Knob
AZ15|02||S| |2PW|FV4|FV4 Nocode| Standard
] | I || KL | Knob LOTO
Delivery pressure :
Code Delivery pressure ggzgnet oP;L?]:et
02| 1to30 psig (0.007 to 0.2 MPa) No code Standard
?g 22t:)°16000pp55",?g((060011‘?:’00647'\”\'/:3@) Connections (Inlet(D), Outlet2) P [Panel instaliation 0
A : Code Connections Bonnet port
54 5 to 150 psig (0.034 to0 1.0 MPa) FV4 | 1/4 inch face seal (Female) . (NPT 1/8 inch)
Material MV4 | 1/4 inch face seal (Male) «#6) Panel mounting hole: dia.
Code| Body Poppet |Diaphragm| Nozzle FV6 | 3/8 inch face seal (Female) 1.56 inch (39.6 mm).
) 316L SS | 316L SS MV6 3/8 inch face seal (Male) .
316L SS | Ni-Cr-Mo | Ni-Cr-Mo | 316LSS TW6 |  3/8 inch tube weld ¢ Option
SHP alloy alloy Code Specification
Gauge port (Inlet3®, Outlet®@) e No code Standard
Surface finish e Code Pressure gauge *1) HF High flow *4)
Code Surface finish Ra psiglbar unit | MPa unit HR High inlet pressure
No code| 10 uin. (0.25 um) Standard No code No gauge port (M. inlet pressure 4500 psig (31 MPal) #45
Q 25 pin. (0.62 um) 0 No pressure gauge «4) Options “HF” and “HR” cannot
Ports ¢ (Copnectlons. 1/4 |.nch face seal male) be used in combination.
Codo T Ports V3 |-30in.Hgto 30 psig|-0.1 to 0.2 MPa 5) The connection is a 1/4 inch
L |-80in.Hgto 60 psig|-0.1 to 0.4 MPa face seal.
2PW | 2 ports 1 -30 in.Hg to 100 psig|-0.1 to 0.7 MPa
SPW | 3 ports H |-30in.Hg to 160 psig| -0.1 to 1.1 MPa ¢ Seat material
4PW | 4 ports 2 010200 psig | Oto 1.4 MPa Code Material
. . . 40 | 01t04000psig | Oto28MPa No code] PCTFE(Standard)
Porting Configuration 50 | 0t05000psig | (notapplied) B Polyimide *3)

#1) Refer to gauge guide (P.139) for gauge specifications.
Select a pressure gauge, which has a larger pressure

@ @ ®

%3) Not available with SHP material.

e Pressure gauge unit *?

range than the delivery pressure range of the regulator.
E 4@ 2 L @_ L gSample Order Numbir : Code Unit
Por 02 9@ Nocode _peigbar
2PW 3PW 4PW AZ15108 [2PW|FV4|FV4 - )
3PWIEV4IEV4] |0 #2) Pressure gauge unit MPa or psig/bar
3PWI|FV4|FV4 1|MPA selectable. However under Japanese
OiN @out @Gauge port (Inlet) @Gauge port (Outlet) 4PW|FV4|FV4[40| 1 |MPA regulation, only MPa is available in Japan.
o . 4PW|FV4|FV4/ 0 |0
Specifications
Operating Parameters AZ1502 AZ1506 AZ1510 AZ1515

Delivery pressure 1 to 30 psig (0.007 to 0.2 MPa) | 2 to 60 psig (0.014 to 0.4 MPa)

2 t0 100 psig (0.014 to 0.7 MPa)

5 to 150 psig (0.034 to 1.0 MPa)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 3500 psig (24.1 MPa)

Inlet 1.5 times the maximum source pressure

Proof pressure Outlet 1.5 times the maximum delivery pressure
Burst pressure Inlet 3 times the maximum source pressure
P Outlet 3 times the maximum delivery pressure

Ambient and operating temperature -40 to 71°C (No freezing) *1)

Inboard leakage 2 x 101" Pa-m3/s

Leak rate 2 x 1010 Pa-m3/s *2)

Outboard leakage

Across the seat leak 4 x 109 Pa-m3/s *3

Surface finish Ra 10 uin.(0.25 um)

Option: 25 uin.(0.62 um)

Connections Face seal, Tube weld

Supply pressure effect

0.41 psig (0.0028 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Installation Bottom mount (Option: panel mount)
Internal volume 0.51in3 (8.4 cm3)
Weight 1.27 kg #4)

#1) -10 to 90°C for Polyimide seat.
%2) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa).
+3) Tested with Helium gas inlet pressure 1000 psig (7 MPa).
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Single Stage Regulator for Ultra High Purity .
Low flow (Tied-diaphragm) AZ 1500 Series

[}
=
2
g
=
Options Flow Rate Characteristics =
£
1. High flow Inlet pressure: -~ 200010 3000 psig 13810 207 MPa) —-~ 1000 psig (6.9MPa) | &
Higher flow capacity with internal changes only, no change in AZ1500 ----500 psig (3.4 MPa)  —— 200 psig (1.4 MPa) [
external dimensions. Changes from the standard type are: 100 0.69
Option| Other Parameters| AZ1502 ‘ AZ1506 ‘ AZ1510 ‘ AZ1515 90 0.62 o
HF Supply 0.75 psig (0.0052 MPa) rise in delivery pressure 80 0.55 _§
pressure effect | per 100 psig (0.7 MPa) source pressure drop S 1w )
g 70 0.48 % =
2. High inlet pressure > 60 041 o =
Changes from the standard type are: ‘g g5
[}
Option| Other Parameters| AZ1502 ‘ AZ1506 ‘ AZ1510 ‘ AZ1515 5 50 0.34 @
o
HR |Source pressure Vacuum to 4500 psig (31 MPa) o 40 028 g %
5 30 0215 | [~
. o O —
Wetted Parts Material 20 0.14 7
10 0.07 E
Wetted Parts S [ SHP 0 0.00
Body 316L SS 0 100 200 300 400 ~
Surface finish Electropolish + Passivation Flow rate (slpm, N2) <
Poppet 316L SS Ni-Cr-Mo alloy a
Diaphragm 316L SS Ni-Cr-Mo alloy Inlet pressure: ===~ 100 psig (0.69 MPa) —-— 80 psig (0.55 MPa) | =
Nozzle 316L SS AZ1500 ---- 40 psig (0.28 MPa) —— 20 psig (0.14 MPa) "
PCTFE <
Seat (Option: Polyimide) PCTFE 50 0.34 %
=
. . 40 0.28 E,
Dimensions inch (mm) E s £
2 = [=3
AZ1500 o 30 021 9| | §
22.12 (953.8) ? a| —
——————————— | [%] [%]
| o o o.
()] © : 014 =) | =
‘ 3 = = N
' > >
‘ 8 o @) <
: s 10 0.07 U
kel x
\ 2 =<
' o
\ g2 0 0.00 "
] \ 21.5 (938.1) =8 0 20 40 60 80 S
: -~ o|® Flow rate (slpm, N2) ©
| 0| 2 Z
[ ] e g
L } 92.25 (957.2) sz Inlet pressure: —— 150 psig (1.0 MPa) 2
| < AZ1510HF with 1/4 Inch Fittings, Gas temperature is 21°C ©
g9 —
) =z 100 0.69
| S _¢
5 —~ [© 90 0.62 2
DO : =
| ) ofx |3 i — 58S
11 Sy 4= 80 — 0.55 s 2
T =) T~ © > o
5 —— o S
22.00 (950.8) 2 70 —1_ 048 %
~ [— ~
A ® 60— = — 041 9| ——
2 — 2
o 50 - 0.34 @ @
0.88 (22.4) < B o =c
2 40 1 0.28 & oL
2 x M5 x 0.8, depth 0.25 (6.4) ° I e @ s
| (Mounting hole) 3 30 e e 021 5] «
i 20 — I S — — 0.14
o 10 0.07 SE
C
‘ 0 0.00 =g
! 0O 20 40 60 80 100 120 140 160 180 200 S ;
Flow rate (slpm, N2) g S
] A Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 'Ec%
Connections inch | (mm) atm) when N2 gas is flowing. —
ST 3.70 | (94.0) g
MV4 ' ' =
__FV6 | S
MV6 4.70 |(119.4) E
TW6 2.96 | (75.2)
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Intermediate flow

Single Stage Regulator for Ultra High Purity (Tied-diaphragm)

AZ1400T Series

® For UHP gas delivery ® Sub-atmospheric

® High inlet pressure type Standard: Max. 2300 psig (15.9 MPa)  pressure delivery option
HR (option): Max. 3000 psig (20.7 MPa) e Tied-diaphragm design

® Flow capacity to 400 slpm

e Body material: 316L SS

® Ni-Cr-Mo alloy internals standard

How to Order (see p. 250 for ordering syntax)

,7Port Number—|
@ @ ® @

AZ14102|T S 2PW|FV4|FV4

I T ;l_] T T— I | I
Delivery pressure i - 1,0 2 Knob
Code Delivery pressure Connections (Inlet_ , Outlet(2)) TS o
1 10 30 psig (0.007 to 0.2 MPa) Code |  Connections NS Standard
02 Sub-atmospheric (A): 100 mm Hg FV4 [1/4 m_ch face seal (Female) °K°|(_’ e Krob LOTO
absolute to 30 psig (-88 kPa to 0.2 MPa) MV4 | 1/4 inch face seal (Male) no
06 | 1 to 60 psig (0.007 to 0.4 MPa) FV6 |3/8 inch face seal (Female) ¢ Bonnet option
10 | 210 100 psig (0.014 to 0.7 MPa) MV6 | 3/8 inch face seal (Male) Code Bonnet
15| 5 to 150 psig (0.034 to 1.0 MPa) TW6 | _ 3/8 inch tube weld No code Standard
. FV8 |1/2 inch face seal (Female) P Panel installation®5
Material ® MV8 | 1/2 inch face seal (Male) Bonnet port
Code| Body Poppet | Diaphragm TWS8 1/2 inch tube weld BP (1/8 inch)
S | 316L SS |Ni-Cr-Mo alloy| Ni-Cr-Mo alloy ‘ - -
Gauge port (Inlet®, Outlet®)) x5) P_anel mounting hole:
Surface. finish= Code Pressure gauge *2 dia. 1.56 inch (39.6 mm).
Code | Surface finish Ra Range options * e psig/bar unit | MPa unit e Option
No code| 10 uin. (025 Mm) Standard Code Specification No code No gauge port Code Specification
Q | 25uin. (0.62um) | Nocode Standard 0 [Nopressure gauge (Connections: 1/4 inch face seal male) No code Standard
A | Sub-atmospheric V3 |-30in.Hg to 30 psig| -0.1 to 0.2 MPa High inlet pressure
«1) Only available with AZ1402T. L |-30in.Hgto 60 psig|-0.1t0 0.4 MPa HR  |(Max. inlet pressure 3000
1 |-30in.Hg to 100 psig| -0.1 to 0.7 MPa psig (20.7 MPa)) 4
Porting Configuration Ports ® H_|-30inHgto 160 psig|-0.1to 1.1 MPa +4) Not available with
Code | Ports 2 010200 psig | 0to 1.4 MPa AZ1402T and AZ1406T.
4 0 to 400 psi 0 to 3 MPa .
2PW_| 2 ports 10 0101000 psig | 010 7 MPa ¢ Seat material
3PW_| 3 ports Peg Code Material
4PW | 4 ports 40 0 to 4000 psig | 0to 28 MPa
«2) Refer to gauge guide (P.139) for gauge specifications. No code PCTEEI (fStr?mdard)
Select a pressure gauge, which has a larger pressure vs olyimide
range than the delivery pressure range of the regulator. @ Pressure gauge unit *3
DIN Sample Order Number Code Unit
Pot ©& @ ® ® No code psig/bar
@out AZ1402TS [2PW][FV4[FV4 MPA MPa
(3)Gauge port (Inlet) 3PW|FV4/FV4| |0 «3) Pressure gauge unit MPa or psig/bar
aPw @Gauge port (Outlet) SPWIFV4|FV4 1|MPA selectable. However under Japanese
4PWIFV4/FV4/40 1 IMPA regulation, only MPa is available in Japan
4PW|FV4|FV4/ 0] 0 ' '
Specifications
Operating Parameters AZ1402TCICIA AZ1402T AZ1406T AZ1410T AZ1415T
Delivery pressure 100 mm Hg absolute to 30 psig 1 to 30 psig 1 to 60 psig 2 to 100 psig 510 150 psig (0.034 to 1.0 MPa)
yPp (-88 kPa to 0.2 MPa) | (0.007 to 0.2 MPa) | (0.007 to 0.4 MPa) | (0.014 to 0.7 MPa) |(Source pressure 1000 psig orless) 1)
Gas Select compatible materials of construction for the gas
Source pressure Vacuum to 300 psig (2.1 MPa)] Vacuum to 2300 psig (15.9 MPa)
Inlet 1.5 times the maximum source pressure
Proof pressure Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure Outlet 3 times the maximum delivery pressure
Ambient and operating temperature -40 to 71°C (No freezing) *2
Leak rate [Inboard leakage 2 x 1011 Pa-m3/s
| Outboard leakage 2 x 10-1° Pa-m¥/s *3)
Across the seat leak 4 x 109 Pa-m3/s *4)
Surface finish Ra 10 win. (0.25 um)  Option: 25 win. (0.62 um)
Connection Face seal, Tube weld
Supply pressure effect 1.6 psig (0.011 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
Installation Bottom mount (Option: panel mount)
Internal volume 1.06in3 (17.4 cm3)
Weight 2.04 kg *5
#1) Source pressure above 1000 psig (6.9 MPa) decreases maximum  #2) -10 to 90°C for Polyimide seat.
delivery pressure to less than 150 psig (1 MPa) due to supply #3) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa).
pressure effect. When the source pressure is 2300 psig (15.9 +4) Tested with Helium gas inlet pressure 1000 psig (7 MPa).

MPa), achievable delivery pressure is around 129 psig (0.89 MPa).
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Option

High inlet pressure
Changes from the standard type are:

Single Stage Regulator for Ultra High Purity
Intermediate flow (Tied-diaphragm)

|
AZ1400T Series

Option Other Parameters

AZ1410T [

AZ1415T

HR Source pressure

Vacuum to 3000 psig (20.7 MPa)

Wetted Parts Material

Flow Rate Characteristics

T 5 AZ1400T Inlet pressure: ---- 80 psig (0.55 MPa) — 60 psig (0.41 MPa)
Body 316L SS 50 0.34
Surface finish Electropolish + Passivation e
Poppet Ni-Cr-Mo alloy Tz
Diaphragm Ni-Cr-Mo alloy 40 =—==10.28 __
Nozzle 316L SS =y T Z
Seat PCTFE (Option: Polyimide) L3 =3
© 30 — 021 @
=] \_ 3
. . @ e A
Dimensions inch (mm) o e 8
S 20 =014 &
o 9]
AZ1400T E St SR N 3
02.12 (253.8) 10 E—— 0.07
T
| = 0 0.00
q S 0 40 80 120 160 200
| i_ Flow rate (slpm, N2)
| g Inlet (—-m i i
! pressure: 2000 psig (13.8 MPa) 600 psig (4.1 MPa)
| § AZ1400T — 200 psig (1.4 MPa)
| NE=]
| 35 80 === 0.55
. : 21.5 (238.1) Sle e S il St
| |8 70 =~ 3=-= 048
1 %2 T~ | T
(1] S 2 5 60 === 041 T
" 2| o === guanay T T ’ o
02.62 (966.5) £ a . ~_ Femam -:-\\\ 034 s
| ; N g T~ T3 g
| ) f 17 35
| ~ = 2 40 e 027 3
3 . ) CERRTITIT - - ®
O S — __ |© Tee TI~.
| ig IRE 5 30 — i 021 £
| o = 8 2 ™~ 014 3
02.5 (963.5) S=shes- - .
A 10 E— 0.07
0 0.00
0.88 (22.4) 0O 100 200 300 400 500 600 700 800
T Flow rate (slpm, N2)
\ 2 x M5 X 0.8, depth 0.25 (6.4) AZ1402TA Inlet pressure: 2 psig (14 kPa)
: (Mounting hole)
} 760 0
—a L 700 -8
| — 1
‘ 5600 21
‘ T ©
: o
£ 500 35 2
o I e 5
m S 400 ] 48 3
Connections ———— @ o
inch | (mm) 2300 61 =
FVa s g
— % 430 |(109.2) B — =
'\:\‘I’g 5200 T 75 3
—uve | 522 |(132:6) 100 68
TW6 4.00 |(101.6)
FV8 0 101
T mve | 5.22 |(132.6) 0 1 2 3 4 5 6 7 8 9 10
Tws 434 |(110.2) Flow rate (slpm, N2)

Note) slpm N2: The volumetric flow rate under normal conditions
(0°C, 1 atm) when N2 gas is flowing.
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High flow

Single Stage Regulator for Ultra High Purity (Tied-diaphragm)

AZ1200 Series

® For UHP gas delivery
® High inlet pressure type Standard: Max. 1700 psig (11.7 MPa)
HR (option): Max. 3000 psig (20.7 MPa)
® Flow capacity Standard to 800 sipm
HF (option): to 1000 sipm
FC (option): to 1500 sipm

® Body material: 316L SS
® Ni-Cr-Mo alloy internals
available for corrosion
resistance

How to Order (See p. 250 for ordering syntax)

,7APort Nymberﬁ Knob
@® @ ® @ Codo Knob
Az12[02][S| [2PW]|FV8|FV8
- KL |[Knob LOTO *8)
‘.—‘ L +8) Not available with
Delivery pressure AZ1295,
Code Delivery pressure Ports
02 | 1 to 30 psig (0.007 to 0.2 MPa) Code | Ports ——e Bonnet option
06 | 2 to 60 psig (0.014 to 0.4 MPa) 2PW | 2 ports Code Bonnet
10 |2 to 100 psig (0.014 to 0.7 MPa) 3PW | 3 ports No code| Standard
15 |5 to 150 psig (0.034 to 1.0 MPa) 4PW | 4 ports P Panel installation®7)
25 |Preset to 250 psig (1.7 MPa (Preset)) P BP Bonnet port
Material ® | Connections (Inlet(D), Outlet2) (NPT 1/8 inch) _
Code] Body Poppet  |Diaphragm Code Connections - *7) Panel mounting hole: dia.
S |, 6L g5 316L S INi-Cr-Mo FV4 | 1/4 inch face seal (Female) Pressure gauge u!'"t *2) 1.56 inch (39.6 mm).
SHP "|Ni-Cr-Mo alloy| _alloy MV4 | 1/4 inch face seal (Male) Code Unit ¢ Option
A N H
Surface finish o FV6_| 3/8 inch face seal (Female) o code|  psig/bar Code e
= MV6 | 3/8 inch face seal (Male) MPA MPa No cod Standard
Code Surface finish Ra : : 0 code andar
No codel10 uin. (0.25 Standard TW6 3/8 inch tube weld #2) Pressure gauge unit MPa HF High flow 0
016ade|10 pin. (0.25 um) Standar FV8 | 1/2 inch face seal (Female) or psighar selectable. c |F ion *4)6)
Q 25 uin. (0.62 um) - H derJ F orce compensation
MV8 1/2 inch face seal (Male) owever under Japanese P
- ; : High inlet pressure
TW8 1/2 inch tube weld regulation, only MPais ;
. . HR (Max. inlet pressure
. . . available in Japan. 3000 psig (20.7 MPa)) ¥5)+)
Porting Configuration Gauge port (Inlet), Outlet@) ¢ 00 psig (20.7 M .
«4) FC option is only available with
@ Pressure gauge *1) . S .
Code - = : Seat material ® connection size 1/2 inch, but not
psig/bar unit | MPa unit - . .
@ No codel No gauge port Code Material available with AZ1202, AZ1206
@ D o prfssugre gauge No code| PCTFE (Standard) and AZ1225.
imide * 5) HR option i t ilabl
g (Connections: 1/4 inch face seal male) VS Polyimide *9 *9) 1 obIon 18 ot aval able
3PW V3 |[-30 !n.Hg to 30 psig -0.1t0 0.2 MPa SHP material. +6) Options “HF,” “FC,” and “HR”
L |-30in.Hg to 60 psig|-0.1 to 0.4 MPa cannot be used in combination.
1 [-30in.Hgto 100 psig|-0.1 to 0.7 MPa
H  [-30in.Hg to 160 psig|-0.1 to 1.1 MPa
2 0to 200 psig | 0to 1.4 MPa
4 010 400 psig | Oto 3 MPa Sample Order Number
10 | 0to 1000 psig | 0to 7 MPa Pot @ @ ®®@
4PW 40 | 010 4000 psig | 0 to 28 MPa AZ12108 ggw Exg Exg 5
(DIN @0ouUT 3)Gauge port (Inlet) 1) Refer.to gauge guide (P.139) for gauge 3PWIFVSIFV8 1 TVIPA
@Gauge port (Outlet) specifications. Select a pressure gauge, 4PWIFVSIEVS|20/ 1 [MPA
which has a larger pressure range than the
delivery pressure range of the regulator.
Specifications
Operating Parameters AZ1202 AZ1206 AZ1210 AZ1215 AZ1225 +1) Source pressure above 1000 psig
. 1 to 30 psig | 2 to 60 psig |2 to 100 psig | 5 to 150 psig (0.034 to 1.0 MPa) | Preset to 250 psig (6.9 MPa) decreases maximum
Delivery pressure (0.007 to 0.2 MPa) | (0.014 to 0.4 MPa) | (0.014 to 0.7 MPa) | (Source pressure 1000 psig orless) *1) | (1.7 MPa) *2) delivery pressure to less than 150
Gas Select compatible materials of construction for the gas psig (1 MPa) due to supply pressure
Source pressure Vacuum to 1700 psig (11.7 MPa) effect. When the source pressure is

Proof pressure LNt 1.5 times the maximum source pressure 1700 psig (11.7 MPa), achievable
p Outlet 1.5 times the maximum delivery pressure delivery pressure is around 125 psig

Burst pressure Iniet 3 times the maximum source pressure (0.86 MPa ) (HF and FC option 120
p Outlet 3 times the maximum delivery pressure psig (0.83 MPa)).

%2) 250 psig outlet pressure preset at
800 psig (5.5MPa) inlet pressure.

#3) -10 to 90°C for Polyimide seat.

#4) Tested with Helium gas inlet
pressure 1500 psig (10.5 MPa).

+5) Tested with Helium gas inlet
pressure 1000 psig (7 MPa).

«6) Weight, including individual boxed

Ambient and operating temperature
Inboard leakage
Outboard leakage
Across the seat leak
Surface finish
Connections

Supply pressure effect

-40 to 71°C (No freezing) *3
2 x 1011 Pa-m3/s
2 x 10-1°0 Pa-m3/s *4)
4 x 10° Pa-m?3/s *5)
Ra 10 win.(0.25 um)  Option: 25 win.(0.62 um)
Face seal, Tube weld
3.5 psig (0.024 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Leak rate

Installation Bottom mount (Option: panel mount) weight, may vary depending on
Internal volume 1.07in® (17.6 cm3) connections or options.
Weight 2.0 kg *6)
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Single Stage Regulator for Ultra High Purity
High flow (Tied-diaphragm)

Options

1. High flow
Higher flow capacity with internal changes only, no change in
external dimensions. Changes from the standard type are:

Option| Other Parameters | AZ1202 ‘ AZ1206 ‘ AZ1210 ‘ AZ1215 ‘ AZ1225

|
AZ1200 Series

Wetted Parts Material

HF

Supply
pressure effect

4.2 psig (0.029 MPa) rise in delivery pressure
per 100 psig (0.7 MPa) source pressure drop

Wetted Parts S | SH

Body 316L SS

Surface finish Electropolish + Passivation
Poppet 316L SS \ Ni-Cr-Mo alloy
Diaphragm Ni-Cr-Mo alloy

Nozzle 316L SS

Seat PCTFE (Option: Polyimide)] PCTFE

2. Force compensation

Force compensation feature added to HF option and has wider flow

capacity than HF option.
Changes from the standard

type are:

Option| Other Parameters

AZ1210 AZ1215

Source pressure

Vacuum to 300 psig (2.1 MPa)

Supply

FC pressure effect

4.2 psig (0.029 MPa) rise in delivery pressure
per 100 psig (0.7 MPa) source pressure drop

Connections

1/2 inch face seal 1/2 inch tube weld

3. High inlet pressure

Changes from the standard type are:
Option| Other Parameters AZ1210 AZ1215
HR | Source pressure Vacuum to 3000 psig (20.7 MPa)
Dimensions inch (mm)
AZ1200
22.12 (953.8)
]
5 £
‘ T
| e
‘ L D
' T T
| S 8
' c C
| SS
‘ g 5%
21.5 (238.1) ‘ L |22
| PEE
: N
B - x| @ @
| gs55
02.62 (966.5 ; < <
sezoens | L) £s
! ST)
I L 2L
| s S=2
R ==
) T
[ — ==
T —~]
92.5 (963.5) 0
A At
[e2]
©
=}
” 0.88 (22.4)
Connections—
s Lucl | (il T 2x M5 X0, cepth 025 64)
— = | Mounting hole
Mva | 4-30 |(109.2) ( g hole)
FV6
Wive | 5:22 |(1326)
TW6 | 4.00 [(101.6)
FV8
—ivg | 522 |(1326)
TW8 | 4.34 [(110.2)

Flow Rate Characteristics
Inlet pressure:---- 80 psig (0.55 MPa) — 60 psig (0.41 MPa)

AZ1200 1/2 inch connections *)
50 ==z 0.34
_aopb— e S— 028 _

o> | |\ 1 1 1 | T===a
o 1~~~ a
® 30 021 @
a . SETY e 03)
g \ _____________ 8
S 00— t+—+—+—————————== 0.14 &
© i3}
8 o N%w _______ » 0.07 8
\ .
0 0.00
0 100 200 300 400 500 600 700
Flow rate (slpm, N2)
Inlet pressure: —-— 150 psig (1.0 MPa) ---- 100 psig (0.69 MPa)
AZ1200HF — 50 psig (0.34 MPa)
120 0.83
100 o1 0.69
s | | T T =
4 —.5-—"--.
£ 80 =-=]0.55
[0}
5
@
o 60 0.41
o S——
B
= 40 ====k-__] e 0.28
o | | | | | | | T[4 ST
\ -
20 — 0.14
~_ |
0.00

0 .
0 100 200 300 400 500 600 700 800 900 1000
Flow rate (slpm, N2)

Inlet pressure: 150 psig (1.0 MPa)

AZ1200FC 3/4 inch connections *)
90 0.62
80 0.55
5 70 — 0.48 =
‘B o
32 60 N 0413
S 50 034 S
= . >
2 \ 2
e 40 \ 0.28 ©
ot \\\\ S
S 30 - 0218
=) =)
O 20 \\ 0.14 O

10 0.07

0 0.00

0 200 400 600 800 100012001400 1600 18002000
Flow rate (slpm, N2)

x1) If connection size differs, flow rate characteristics also differ.
x2) slpm, N2: The volumetric flow rate under normal conditions
(0°C, 1 atm) when Nz gas is flowing.
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Single Stage Regulator for Ultra High Purity  High flow

AZ1300 series

® For UHP gas delivery

® Flow capacity to 1000 slpm

e Body material: 316L SS

® Inlet pressure: Max. 300 psig (2.1 MPa)

How to Order (See p. 250 for ordering syntax)

,—Port Number—|
@® @ ®
Delivery pressureo-| _l‘ ] l_ \—l
Code: Delivery pressure . Knob
02 | 1 to 30 psig (0.007 to 0.2 MPa) g‘:j""ecmns é'"'etcl_)’ Outlet) Code | Knob
06 | 210 60 psig (0.014 to 0.4 MPa) ode ___~ONNectons No code| Standard
> FV4 | 1/4 inch face seal (Female)
10 | 2 to 100 psig (0.014 to 0.7 MPa) - KL | Knob LOTO
- MV4 1/4 inch face seal (Male)
15 | 5to 150 psig (0.034 to 1.0 MPa) -
. FV6 | 3/8 inch face seal (Female) ¢Bonnet option
Material MV6 | 3/8 inch face seal (Male) Cod g
Code|  Body Poppet | Diaphragm TW6 3/8 inch tube weld N 0 ‘; StO”;etd
Ni-Cr-Mo FV8 | 1/2 inch face seal (Female) Sk ancan -
S | 816LSS | s16LSS alloy MV8 | 1/2 inch face seal (Male) E Par;l):;t;ll':tg);*“)
Surface finish e ULl 1/2 inch tube weld BP | (NPT 1/8 inch)
Code _Surface finish Ra Ports l *4) Panel mounting hole: dia.
No code| 10 pin. (0.25 um) Standard | | Code | Ports Gauge port (Outlet3) 1,56 inch (39.6 mm).
Q 25 uin. (0.62 um) 2PW | 2 ports . Pressure gauge *!) .
] _ ] 3PW | 3ports ode psig/bar unit | MPa unit e Seat material .
Porting Configuration No code No gauge port Code Material
No pressure gauge No code| PCTFE (Standard)
0 | Connections: 1/4 inch face seal male) TF PTFE #3
V3 [-30in.Hg to 30 psig|-0.1 to 0.2 MPa *3) PTFE recommended for
L [-30in.Hgto 60 psig|-0.1 to 0.4 MPa applications such as
1 |-30in.Hg to 100 psig|-0.1 to 0.7 MPa within a process tool.
H  [-30in.Hg to 160 psig|-0.1 to 1.1 MPa )
2PW 3Pw 2 | 0t0200psig | Oto1.4MPa | $Pressure gauge unit*?
(DIN @ouT B)Gauge port (Outlet) 1) Refer to gauge guide (P.139) for gauge Code Unit
specifications. Select a pressure gauge, Nocode|  psig/bar
which has a larger pressure range than the | MPA MPa
delivery pressure range of the regulator. #2) Pressure gauge unit MPa or
psig/bar selectable. However
Sample Ord?; l:um(%er ® ® under Japanese regulation,
AZ1302S 2F?W EVeEVa only MPa is available in Japan.
3PW|FV8 |FV8| 0
3PW| FV8 | FV8 | V3|MPA
Specifications
Operating Parameters AZ1302 AZ1306 AZ1310 AZ1315
Delivery pressure 110 30 psig (0.007 to 0.2 MPa) | 2 to 60 psig (0.014 to 0.4 MPa) |2 to 100 psig (0.014 to 0.7 MPa) | 5 to 150 psig (0.034 to 1.0 MPa)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 300 psig (2.1 MPa)

Proof pressure Inlet 1.5 times the maximum source pressure
P Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure - - -
Outlet 3 times the maximum delivery pressure

Ambient and operating temperature

-40 to 71°C (No freezing)

Leak rate

Inboard leakage

2 x 101" Pa-m3/s

Outboard leakage

1 x 1010 Pa-m3/s *1

Across the seat leak

4 x 10° Pa-m3/s

Surface finish

Ra 10 uin. (0.25 um)  Option: 25 uin. (0.62 um)

Connections

Face seal, Tube weld

Supply pressure effect

4.6 psig (0.032 MPa) delivery pressure per 100 psig (0.7 MPa) source pressure drop

Installation

Bottom mount (Option: panel mount)

Internal volume

1.19in3 (19.6 cm?)

Weight

2.0 kg *2

#1) Tested with Helium gas inlet pressure 300 psig (2.1 MPa).
%2) Weight, including individual boxed weight, may vary depending on connections or options.
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Wetted Parts Material

Single Stage Regulator for Ultra High Purity
High flow

|
AZ1300 Series

Wetted Parts S
Body 316L SS
Surface finish Electropolish + Passivation
Nozzle 316L SS
Poppet 316L SS
Diaphragm Ni-Cr-Mo alloy
Seat PCTFE (Option: PTFE)
Dimensions inch (mm)
AZ1300 92.12 (953.8)
T _
‘ o
| 3
\ 8
' c
| S
i 53
o
i Al
| (038.1) 33
. i 1.5 (238.1 —| 2
| HE
: Ol =
| 3|2
# ; 02.62 (966.5) =1
; N
[Te]
c = =
M <
3 ©
| 4 otin o
L] 1IN S
T T oz 4=
T
92.5 (963.5)
; A A
Connections — h
— inch | (mm) 0.88 (22.4)
MV4 4.30 |(109.2) L 2 x M5 x 0.8, depth 0.25 (6.4)
FV6 \ (Mounting hole)
e 5.22 ((132.6) i
TW6 4.00 [(101.6) ‘
FV8
—Mve | 5.22 |(132.6)
TWS8 4.34 [(110.2)

Flow Rate Characteristics

Inlet pressure: —-= 150 psig (1.0 MPa) ----100 psig (0.69 MPa)

Inlet pressure: —-= 75 psig (0.52 MPa) ---- 50 psig (0.34 MPa)

AZ1300 — 75 psig (0.52 MPa) AZ1300 — 25 psig (0.17 MPa)

140 0.97 40 0.28
120 Pr=am o 0.83 35 0.24
2100 ke Bk bt S — loeo&| |20 021 &
= T == 2S5 017 =
® oo} T —im e g e
5 80 C =1 0.55 5 E ~d_ 5
@ [Tl a o 20 —Se i~ 0.14 &
[ N Tt T S (0] [ S~ T~ 9]
g 60— T~f=—__ 0.41 5 s Ty heo s
8 e || T 5| | B PR Sy 0.10 5
S 40 T 028 5 3 St = R E
o | T i~ o) O 10— K== = 0.07 &
\ ......... ~::\,\

20 === == _. 0.14 5 RATGE 0.03

[SS===lI-- . '
0 0.00 0 0.00
0 200 400 600 800 1000 1200 0 100 200 300 400 500 600 700
Flow rate (slpm, N2) Flow rate (slpm, N2)
Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm) when N2 gas is flowing.
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Single Stage Regulator for Ultra High Purity

High flow
(Tied-diaphragm)

AZ9200 Series

® For UHP gas delivery

® Inlet pressure: Max. 300 psig (2.1 MPa)
® Flow capacity to 2000 sipm

® Body material: 316L SS

How to Order (See p. 250 for ordering syntax)

AZ92

Delivery pressurel

—— Port Number —
@ @ ©)

02| S

2PW

Code Delivery pressure

02 | 1 to 30 psig (0.007 to 0.2 MPa)

06 2 to 60 psig (0.014 to 0.4 MPa)

10 2 to 100 psig (0.014 to 0.7 MPa)

15 | 5 to 150 psig (0.034 to 1.0 MPa)

L

FV12|FV12
|

|

|

——nobd

Code Knob
No code| Standard
KL | Knob LOTO

Bonnet option

Connections (Inlet(), Outlet(2)) ¢

Material ® » Ports
Code Body Poppet Diaphragm Code Ports
S 316LSS | 316L SS Ni-Cr-Mo alloy 2PW | 2ports
3PW | 3 ports

Code Bonnet
No code Standard
P Panel installation *3)
Bonnet port
e (NPT 1/8 inch)

+3) Panel mounting hole: dia.
1.56 inch (39.6 mm).

¢ Pressure gauge unit =2

Code Connections -
FV12 | 3/4 inch face seal (Female) Code Unit
MV12 |  3/4 inch face seal (Male) No code psig/bar
W12 3/4 inch tube weld MPA MPa
FV16 | 1 inch face seal (Female) %2) Pressure gauge unit MPa or
MVi6 1 inch face seal (Male) psig/bar selectable. Hovyever
TWi6 1 inch tube weld under Japanese regulation,
only MPa is available in Japan.
Porting Configuration ¢ Gauge port " (Outlet3)
Code Pressure gauge
psig/lbar unit | MPa unit
No code| No gauge port
0 No pressure gauge
(Connections: 1/4 inch face seal male)
V3 [-30in.Hg to 30 psig|-0.1 to 0.2 MPa
3PW L |-30in.Hg to 60 psig|-0.1 to 0.4 MPa
1 -30 in.Hg to 100 psig|-0.1 to 0.7 MPa
(DIN @ouT (3Gauge port (Outlet) H |-30in.Hg to 160 psig|-0.1 to 1.1 MPa
#1) Refer to gauge guide (P.139) for gauge
specifications.
Specifications
Operating Parameters AZ9202 AZ9206 AZ9210 AZ9215
. 1 to 30 psi 2 to 60 psi 210 100 psi 5 to 150 psi
Delivery pressure (0.007 to 0?2 I\%Pa) (0.014 to 04 I\%Pa) (0.014 to 0y MgPa) (0.034 to 16 MgPa)

Gas Select compatible materials of construction for the gas
Source pressure Vacuum to 300 psig (2.1 MPa)
Proof pressure Inlet 1.5 t_imes the magimum source pressure
Outlet 1.5 times the maximum delivery pressure
Burst pressure Inlet 3 ?imes the ma>§imum source pressure
Outlet 3 times the maximum delivery pressure

Ambient and operating temperature

-40 to 71°C (No freezing)

Leak rate

Inboard leakage

2 x 101 Pa-m3/s

Outboard leakage

1 x10-19 Pa-m3/s *1)

Across the seat leak

4 x 10% Pa-m3/s *2)

Surface finish

Ra 10 win. (0.25 um)

Connections

Face seal, Tube weld

Supply pressure effect

7 psig (0.048 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Installation

Bottom mount (Option: panel mount)

Internal volume

2.2in3 (36 cm?3)

#1) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa).
#2) Tested with Helium gas inlet pressure 1000 psig (7 MPa).

97

O

SVC




Wetted Parts Material

Single Stage Regulator for Ultra High Purity .
High flow (Tied-diaphragm) A292 00 Series

Wetted Parts S
Body 316L SS
Surface finish Electropolish + Passivation
Nozzle 316L SS
Poppet 316L SS
Diaphragm Ni-Cr-Mo alloy
Seat PFA
Dimensions inch (mm)
AZ9200
\
i =
kel
| a
\ o
‘ [
\ 3 |os
. 21.5 (938.1) gn_
| 3z
22.62 (066.5) M
- efis
g z2|5
i ©
e | 5
' [Te) 8 T
Al 4
o =
. it

. A

Connections inch | (mm)

FV12

MV12 3.39 | (86.1)

TW12 3.00 | (76.2)

FV16

V16 3.67 | (93.2)

TW16 3.00 | (76.2)

[
22.99 (975.9)

1.50 (38.1
P, 2 x 1/4-20 UNC depth 0.35 (8.9)

i (Mounting hole)

Flow Rate Characteristics

AZ9200 inlet pressure: ---- 150 psig (1.0 MPa) — 100 psig (0.69 MPa)

120 0.83
100 = 0.69
I g
8 80—t 0.55 =
(0] Meee ] T (0]
5 | TTteede | Tl 5
@ 60— === 041 @
e LT o
[ T N e A D T o
T 40 T~ 028 8
> >
o —— )
20 0.14
0 0.00
0 500 1000 1500 2000 2500

Flow rate (slpm, N2)

Note) slpm, N2: The volumetric flow rate under normal conditions
(0°C, 1 atm) when Nz gas is flowing.

O
2
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Pneumatic Actuation Pressure Regulator | Low flow

AZ10PA Series

e Actuation control pressure isolated from process gas by two seals
e Body material: 316L SS
o High inlet pressure type: Max. 3500 psig (24.1 MPa)
® Flow capacity Standard: to 30 slpm
HF (option): to 120 sipm
® Ni-Cr-Mo alloy internals available for corrosion resistance
® 100 psig (0.69 MPa) outlet pressure achievable with 80 psig (0.55 MPa)
control pressure or less

How to Order (See p. 250 for ordering syntax)

liPort Number—|
) @ ® @
. l L | | | ! |_ & Option
Cat Ty pre | s s
PA |7 to 150 psig (0.05 to 1.0 MPa) l HF | High flow *©
Material Connections (Inlet(D), Outlet(2) «6) Full outlet pressure rating
Code | Body Poppet | Diaphragm | Nozzle Code Connections may not be achieved at
S |ai6L ggl316LSS 316LSS |, oo FV4 1/4 inch face seal (Female) allinlet pressure.
SHP Ni-Cr-Mo alloy | Ni-Cr-Mo alloy mv4 1/4 inch face seal (Male) o Seat material
. FV6 3/8 inch face seal (Female) Code Material
Surface finish o QAN 3/8 inch face seal (Male) No code| PCTFE (Standard)
Code Surface finish Ra TW6 3/8 inch tube weld VS Polyimide *3)
No code| 10 uin. (0.25 um) Standard I
Q 25 uin. (0.62 um) TF PTFE *5+9
— Gauge port (Inlet(3), Outlet®) e x3) Not available with SHP
Portse [ Pressure gauge *") material.
Code | Ports 0% [ psiglbar unit__ | MPa unit *4) PTFE recommended for
2PW | 2ports | [Nocode No gauge port applications such as
3PW | 3 ports 0 No pressure gauge within a process too]. .
4PW | 4 ports (Connections: 1/4 inch face seal male) *5) Source pressure rating is
V3 |-30in.Hg to 30 psig[-0.1 to 0.2 MPa '('g‘;t?\;’;:)sgrol:sss'g
Porting Configuration (Top View) L -30in.Hgto 60 psig}-0.110 0.4 MPa "
1 [-30in.Hg to 100 psig[-0.1 t0 0.7 MPa| ePressure gauge unit *2
O) @ 3 H |-30in.Hgto 160 psig|-0.1 to 1.1 MPa Code Unit
2 0 to 200 psig 0to 1.4 MPa No code psig/bar
@ <@ @ ® @_ 4@ 4 0 to 400 psig 0to 3 MPa MPA MPa
10 0 to 1000 psig 0to 7 MPa +2) Pressure gauge unit MPa or
40 0104000 psig | Oto28 MPa psig/bar selectable. However
2PW 3PW 4PW 1) Refer to gauge guide (P.139) for gauge under Japanese regulation,
specifications. Select a pressure gauge, only MPa is available in Japan.
(DIN @ouT BGauge port (Inlet) AGauge port (Outlet) which has a larger pressure rangg thagn the
delivery pressure range of the regulator.
Specifications
Operating Parameters AZ10PA
Delivery pressure 7 to 150 psig (0.05 to 1.0 MPa)
Gas Select compatible materials of construction for the gas
Source pressure Vacuum to 3500 psig (24.1 MPa) #1)
Proof pressure Inlet 1.5 times the maximum source pressure
Outlet 1.5 times the maximum delivery pressure
Burst pressure Inlet 3 times the maximum source pressure
Outlet 3 times the maximum delivery pressure
Maximum control pressure 150 psig (1.0 MPa)
Ambient and operating temperature -40 to 71°C (No freezing) *2
Leak rate Inboard leakage 2x 10" Pa-m3/s
Outboard leakage 2 x 1019 Pa-m3/s #3)
Across the seat leak 4 x 109 Pa-m3/s *4)
Surface finish Ra 10 pin. (0.25 um)  Option: 25 uin. (0.62 um)
Connections Face seal, Tube weld
Control pressure port NPT 1/8 inch
Bonnet port NPT 1/8 inch
Supply pressure effect 0.38 psig (0.0026 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
Installation Bottom mount
Internal volume 0.49 in3 (8 cm?d)
#1) Max. 300 psig (2.1 MPa) for PTFE seat. x3) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa).
%2) -10 to 90°C for Polyimide seat. x4) Tested with Helium gas inlet pressure 1000 psig (7 MPa).
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Pneumatic Actuation Pressure Regulator
Low flow

AZ10PA Series

Recommendations

Option
High flow
Higher flow capacity with internal changes only, no change in external dimensions. Changes from the standard type are:
Option Other Parameters AZ10PA
HF Delivery pressure 7 to 150 psig (0.05 to 1.0 MPa) *)

Supply pressure effect

0.75 psig (0.0052 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

#) HF option will not achieve rated outlet pressure at all inlet pressures.

Wetted Parts Material

Flow Rate Characteristics

Wetted Parts S | SHP
Body 316L SS
Surface finish Electropolish + Passivation
Poppet 316L SS Ni-Cr-Mo alloy
Diaphragm 316L SS Ni-Cr-Mo alloy
Nozzle 316L SS
Seat PCTFE PCTFE
(Option: Polyimide, PTFE) (Option: PTFE)
Dimensions inch (mm)
AZ10PA
/ PRESSURE PORT
i
} BONNET
; VENT PORT
. 21.50 (938.1) ff
| o)
| ] 0225 (057.2) .
| ]
=
! =
| g[@
i Wl ) 9N
A
T
02.00
(250.8)
A
0.88 (22.4)
! 2 x M5 x 0.8, depth 0.25 (6.4)
! (Mounting hole)
-——+ a
|
. A
Connections inch | (mm)
FV4
MV 3.70 | (94.0)
FV6
T Mve | 4.70 ({(119.4)
TW6 2.96 | (75.2)

O

Inlet pressure: ---- 300 psig (2.1 MPa)

AZ10PA — 100 psig (0.69 MPa)
80 0.55
70 F— \~ — 0.48
S 60 N i S 041
S ~ Q
8 N\ s
o 50K 034 S
Y B N i S 0.28 3
3 N | [T 08
a N Ss~do s
5 30 < 021 5
3 0 T meee i > 10148

10 \\ 0.07

0 0.00

0 50 100 150 200 250 300 350 400
Flow rate (slpm, N2)

Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm)
when Nz gas is flowing.

Input / Output Characteristics

Inlet pressure: ---- 3500 psig (24.1 MPa)

AK | AZ ‘ AP ‘ Diaphragm Valves || BP | AK H SL ‘ AP Regulators

AZ10PA — 250 psig (1.7 MPa)
Control pressure (MPa)
0.00 0.07 0.14 0.21 0.28 0.34 0.41 0.48 0.55 0.62 0.69 0.76 0.83
160 ~]1.10
140 / = 0.97
) 7 5
2120 g 083
?1)/ //, \;
= 100 s 0.69 &
t:I; //, 3
8 80 v 0.55 8
S P =i a
2 60 1 0.41 >
/’ [0
2 40 ,{ : 0.28 =
[a) 'r' [|]
20 = 0.14
0 0.00
0 10 20 30 40 50 60 70 80 90 100 110 120
Control pressure (psig)
100

Flow Vacuum
Switches Generators Check Valves
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Low flow

Pneumatic Actuation Pressure Regulator | rieq.-giaphragm)

AZ15PA Series

e Actuation control pressure isolated from process gas by two seals
® Body material: 316L SS secondary remelt
o High inlet pressure type: Max. 3500 psig (24.1 MPa)
® Flow capacity Standard: to 30 slpm
® Ni-Cr-Mo alloy internals available for corrosion resistance
® 100 psig (0.69 MPa) outlet pressure achievable with
80 psig (0.55 MPa) control pressure or less

How to Order (See p. 250 for ordering syntax)

AZ15PA

liPort Number—|
@ @ ® @

S| |2PW

FV4|FV4
—

1 = R
Delivery pressure Seat material
Code Delivery pressure Code Material
PA |7 to 150 psig (0.05 to 1.0 MPa) No code| PCTFE (Standard)
. VS Polyimide *3)
: Material +3) Not available with
Cosde Body SI:%;I)_pgtS D;l%rlirasgsm Nozzle SHP material.
SHP_|° 6L SSiCrMo alloy | Ni-Cr-Mo alloy |> o S5 ¢Pressure gauge unit *2
Code Unit
Surface finish e No code! psig/bar
Code Surface finish Ra MPA MPa
No code| 10 win. (0.25 um) Standard +2) Pressure gauge unit MPa or
Q 25 pin. (0.62 um) psig/bar selectable. However
under Japanese regulation,
Porting Configuration (Top View) only MPa is available in Japan.
@ Portse e Gauge port (Inlet3®), Outlet®)
Code | Ports Code Pressure gauge *1)
® @ D @ @ @ 2PW | 2 ports psighar unit__ | MPa unit
i 3PW | 3ports No code No gauge port
4PW | 4 ports 0 |No pressure gauge (Connections: 1/4 inch face seal male)
2PW 3PW V3 | -30in.Hg to 30 psig | -0.1 to 0.2 MPa
L -30in.Hg to 60 psig | -0.1 to 0.4 MPa
@ ® Connections (Inlet(D), Outlet2)) ¢ 1 |-30in.Hg to 100 psig | -0.1 to 0.7 MPa
®) @ ©) Code Connections H | -30in.Hg to 160 psig | -0.1 to 1.1 MPa
- < FV4 1/4 inch face seal (Female) 2 0 to 200 psig 0to 1.4 MPa
MV4 1/4 inch face seal (Male) 4 0 to 400 psig 0to 3 MPa
4PW FV6 | 3/8inch face seal (Female) 10 0 to 1000 psig 0to 7 MPa
DIN @ouT BGauge port (Inlet) MV6 3/8 inch face seal (Male) 40 0 to 4000 psig 0 to 28 MPa
(®Gauge port (Outlet) TW6 3/8 inch tube weld #1) Other range available. Refer to gauge guide
(P.139). Select a pressure gauge, which has
a larger pressure range than the delivery
Specifications pressure range of the regulator.

Operating Parameters

AZ15PA

Delivery pressure

7 to 150 psig (0.05 to 1.0 MPa)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 3500 psig (24.1 MPa)

Proof pressure Inlet 1.5 times the maximum source pressure
P Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure - - -
Outlet 3 times the maximum delivery pressure

Maximum control pressure

150 psig (1.0 MPa)

Ambient and operating temperature

-40 to 71°C (No freezing) *1)

Inboard leakage

2 x 1011 Pa-m3/s

Leak rate Outboard leakage

2 x 1010 Pa-m3/s *2)

Across the seat leak

4 x 109 Pa-m3/s *3)

Surface finish

Ra 10 uin. (0.25 um)  Option: 25 uin. (0.62 um)

Connections

Face seal, Tube weld

Control pressure port NPT 1/8 inch
Bonnet port NPT 1/8 inch
Supply pressure effect 0.41 psig (0.0028 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
Installation Bottom mount

Internal volume

0.51in3 (8.4 cm3)

#1) -10 to 90°C for Polyimide seat.

x3) Tested with Helium gas inlet pressure 1000 psig (7 MPa).

%2) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa).
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Pneumatic Actuation Pressure Regulator
Low flow (Tied-diaphragm)

Wetted Parts Material

AZ15PA Series

Wetted Parts S | SHP
Body 316L SS
Surface finish Electropolish + Passivation
Poppet 316L SS Ni-Cr-Mo alloy
Diaphragm 316L SS Ni-Cr-Mo alloy
Nozzle 316L SS
Seat PCTFE (Option: Polyimide) [ PCTFE
Dimensions inch (mm)
AZ15PA
21.86 (647.2) CONTROL
/ PRESSURE PORT
|
\ BONNET
i VENT PORT
<
. ®,/ 21.50 (038.1) 2z
i 0
| | le2250572) T
‘ &
=
[
4 )
T <9<
o
22.00 (950.8)
A
Connections A
inch | (mm) 0.88 (22.4) 2 x M5 x 0.8, depth 0.25 (6.4)
Fv4 (Mounting hole)
i 3.70 | (94.0) ——
FV6 \
e 470 ((119.4) Ll
TW6 2.96 | (75.2)

Flow Rate Characteristics

Input / Output Characteristics

Inlet pressure:---- 300 psig (2.1 MPa)

Inlet pressure: —-- 3500 psig (24.1 MPa)

AZ15PA — 100 psig (0.69 MPa) AZ15PA — 250 psig (1.7 MPa)
80 0.55 Control pressure (MPa)
N 0.00 0.07 0.14 0.21 0.28 0.34 0.41 0.48 0.55 0.62 0.69 0.76 0.83
[ = 0.48 160 [, 1.10
el I L — 140 il s 0.97
5 60 = 041 © 7
3 o =) 2 <
k=2 S S 5120 0.83 o
< 50 keeer | 034 | & N7 =
5 \ _________________ 5 o 100 v 0.69 o
® 40 === 0.28 & 2 A7 5
o N o o 80 7 0.55 @
o o (0] '/ [o)
= 30 021 2| | & Ak e
© ° 2 60 s 0.41 9
g 20 S = 0.14 3 2 / 4 2
. 8 40 — 0.28 8
10 0.07 20 vt 0.14
0 0.00 0 - 0.00
0 50 100 150 200 250 300 350 0O 10 20 30 40 50 60 70 80 90 100 110120
Flow rate (slpm, N2) Control pressure (psig)
Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm)
when Nz gas is flowing.
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Intermediate flow

Pneumatic Actuation Pressure Regulator | rieq-diaphragm)

AZ14PAT series

e Actuation control pressure isolated from process gas by two seals
® Body material: 316 SS secondary remelt
® High inlet pressure type Standard: Max. 2300 psig (15.9 MPa)
HR (option): Max. 3000 psig (20.7 MPa)

® Flow capacity: to 400 slpm
® Ni-Cr-Mo alloy internals standard
® 100 psig (0.69 MPa) outlet pressure achievable with

80 psig (0.55 MPa) control pressure or less

How to Order (see p. 250 for ordering syntax)

ﬁPort Number—|
® @ ® @

1|
¢ Delivery pressure |_ \_'_‘ I_|_|_ —!
Code Delivery pressure l o
7 to 150 psig . ption
PA (0.05 to 1.0 MPa) Cgorlr;ectlons (?J::gt’ioa:“et@) Code Specification
Sub-atmospheric (A): 100 mm Hg - No code Standard
absolute to 30 psig (-88 kPa to 0.2 MPa) FV4 | 1/4 inch face seal (Female) High inlet pressure 3
. MV4 1/4 inch face seal (Male) HR | (Max. inlet pressure
Material FV6 | 3/8inch face seal (Female) 3000 psig (20.7 MPa))
Code Body Poppet Diaphragm [ | MV6 3/8 inch face seal (Male) +3) Full outlet press'ure
S 316L SS | Ni-Cr-Mo alloy | Ni-Cr-Mo alloy TW6 3/8 inch tube weld rating may not be
Surface finishe—— Fv8 12 |nph face seal (Female) achieved at all inlet
Code Surface finish Ra Range options MV8 1/2 |ncr_1 face seal (Male) pressure.
No code| 10 pin. (0.25 um) Standard Code | Specification U 1/2 inch tube weld
Q 25 uin. (0.62 um) No code| Standard Gauge port (Inlet®, Outlet@)e | ©Seat material
A |Sub-atmospheric Pressure gauge *1) Code Material
Ports e Code psig/bar unit | MPa unit No code| PCTFE (Standard)
Code | Ports No code No gauge port Vs Polyimide
2PW | 2ports 0 No pressure gauge
3PW | 3ports (Connections: 1/4 inch face seal male)| ¢ Pressure gauge unit *?
4PW | 4 ports V3 |-30in.Hg to 30 psig|-0.1 to 0.2 MPa Code Unit
. . . . L |-30in.Hgto 60 psig|-0.1 to 0.4 MPa ;
Porting Configuration (Top View) 1 1-30inHg 10 100 psig-0.1 10 0.7 MPa | [ oroade, psigibar
@ H |-30in.Hgto 1GQ psig|-0.1 to 1.1 MPa +2) Pressure gauge unit MPa
® ® 2 0 to 200 psig Oto 1.4 MPa ) or psig/bagrJ se?ectable.
@ ® @ (OO ® 4 0 to 400 PS'Q 0to 3 MPa However under Japanese
< -+ < 10 0to 1000 psig 0to 7 MPa regulation, Only MPa is
40 0 to 4000 psig 0 to 28 MPa available in Japan.
2PW 3PW 4PW +1) Refer to gauge guide (P.139) for gauge
specifications.

@IN @OUT @Gauge port (Inlet) @Gauge port (Outlet)

Specifications

Select a pressure gauge, which has a
larger pressure range than the delivery
pressure range of the regulator.

Operating Parameters

AZ14PATLCIA AZ14PAT

Delivery pressure

100 mm Hg absolute to 30 psig (-88 kPa to 0.2 MPa)

7 to 150 psig (0.05 to 1.0 MPa)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 300 psig (2.1 MPa) Vacuum to 2300 psig (15.9 MPa)

Proof pressure Inlet 1.5 times the maximum source pressure

P Outlet 1.5 times the maximum delivery pressure
Burst pressure Inlet 3 times the maximum source pressure
Outlet 3 times the maximum delivery pressure

Maximum control pressure

150 psig (1.0 MPa)

Ambient and operating temperature

-40 to 71°C (No freezing) *1

Inboard leakage

2 x 10" Pa-m3/s

Leak rate

Outboard leakage

2 x 10-1° Pa-m3/s *2)

Across the seat leak

4 x 109 Pa-m?3/s *3)

Surface finish

Ra 10 pin. (0.25 um)  Option: 25 uin. (0.62 um)

Connections

Face seal, Tube weld

Control pressure port NPT 1/8 inch
Bonnet port NPT 1/8 inch
Supply pressure effect 1.6 psig (0.011 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
Installation Bottom mount

Internal volume

1.06 in3 (17.4 cm3)

#1) -10 to 90°C for Polyimide seat.

x3) Tested with Helium gas inlet pressure 1000 psig (7 MPa).

%2) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa).
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Option

Pneumatic Actuation Pressure Regulator
Intermediate flow (Tied-diaphragm)

|
AZ14PAT Series

High inlet pressure
Changes from the standard type are:

Option

Other Parameters

AZ14PAT

HR

Delivery pressure

7 to 150 psig (0.05 to 1.0 MPa) *)

Source pressure

Vacuum to 3000 psig (20.7 MPa)

+) HR option will not achieve rated outlet pressure at all inlet pressures.

Wetted Parts Material

Flow Rate Characteristics

Wetted Parts S
Body 316L SS
Surface finish Electropolish + Passivation
Poppet Ni-Cr-Mo alloy
Diaphragm Ni-Cr-Mo alloy
Nozzle 316L SS
Seat PCTFE (Option: Polyimide)
Dimensions inch (mm)
AZ14PAT 02.74 (969.6)
01.87 (947.5)
e CONTROL
(When seledmw | PRESSURE PORT
: =3
\ @
‘ g
! BONNET §
| VENT PORT —~ &
21.88 (947.6) 22
©1.006 (047.9) | le— 3|5
" o
|
02.62 (966.5) ‘ % g
| s|<
T oD
P =
_______ = - —~ |=
| § el2 |3
s T W - S
I
92.50
(263.5)
A
0.88 (22.4)
/_F\ 2 x M5 x 0.8, depth 0.25 (6.4)
! (Mounting hole)
\
_.9_..*__ _
|

. A

Connections inch | (mm)

FV4

MVa 4.30 {(109.2)

FV6

MV6 5.22 ((132.6)

TW6 4.00 ((101.6)

FV8

V8 5.22 ((132.6)

TW8 4.34 ((110.2)

O

Inlet pressure: —-- 100 psig (0.69 MPa)

AZ14PAT — 60 psig (0.41 MPa)
80 0.55
\~
70 PSS 0.48
S 60 =041 §
o \“\ \2_,
o 50 s 034 3
=) -\‘% _____ L. 5
2 40 = ——— 028 2
) e o
= 30 sl {021 2
g =l . g
3 20 E— 014 3
10 0.07
0 0.00
0 50 100 150 200 250 300 350 400 450 500
Flow rate (slpm, N2)

Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm)
when N2 gas is flowing.

AP14PATA (1/4 inch connections) inlet pressure: 2 psig (14 kPa)

760 0
700 -8
2
© 600 21
2 |\ g
< 500 —_ -35 =
£ — g
o 400 -48 @
@ 300 61 &
E_ \\ I~ %
B 200 75 3
=
O 100 -88
-101
O0 2 4 6 8 10 12 14 16 18 0
Flow rate (slpm, N2)

Input / Output Characteristics

Inlet pressure:---- 2300 psig (15.9 MPa)

AZ14PAT — 250 psig (1.7 MPa)
Control pressure (MPa)
0.00 0.07 0.14 0.21 0.28 0.34 0.41 0.48 0.55 0.62 0.69
160 [ 1.10
140 A 097 _
R / ,/ o]
8120 T— 083 <
5 - £
5100 2 0.69 @
g 80 = 0.55 &
s / R s
> 60 7 > < 0.41 >
G>.> / z" [0
= 40 vaamra 0.28 2
8 A A 2
20 YR 0.14
0 A A 0.00
0O 10 20 30 40 50 60 70 80 90 100
Control pressure (psig)
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. . High flow
Pneumatic Actuation Pressure Regulator | (tieq.diaphragm)

AZ12PA Series

e Actuation control pressure isolated from process gas by two seals
® Body material: 316L SS
® High inlet pressure type Standard: Max. 1700 psig (11.7 MPa)
HR (option): Max. 3000 psig (20.7 MPa)
® Flow capacity Standard: to 800 slpm
HF (option): to 1000 slpm il

‘Q\\\CQ'
® Ni-Cr-Mo alloy internals available for corrosion resistance

® 100 psig (0.69 MPa) outlet pressure achievable with 80 psig (0.55 MPa) control pressure or less
How to Order (see p. 250 for ordering syntax)

liPort Number—|
® @ ® ®

1

AZ12PA|S| |2PW|FV FYB

-

_ I [ T [ |
Delivery pressure | '
Code Delivery pressure . l
PA_| 710 150 psig (0.05 to 1.0 MPa) Connections (InletD, Outlet(2) Option
. cods COSCloNS Code Specification
Material FV4 1/4 inch face seal (Female) No cod pSt dard
Code | Body Poppet Diaphragm MV4 1/4 inch face seal (Male) o code Slandar -
. HF High flow *4)
S 316L SS '316L SS Ni-Cr-Mo allo FV6 3/8 |nph face seal (Female) High inlet )
SHP Ni-Cr-Mo alloy y MV6 3/8 inch face seal (Male) e ||3| in .el pressure
- TW6 3/8 inch tube weld sgogx'slin e(‘z‘érgs;‘;rae))
Sur,f""_‘ce finish ¢ FV8 1/2 inch face seal (Female) pSig =2,
Code Surface finish Ra MV8 1/2 inch face seal (Male) #4) Full outlet pressure rating
No code| 10 uin. (0.25 um) Standard TW8 1/2 inch tube weld may not be achieved at all
Q 25 pin. (0.62 um) inlet pressure.
Ports e lGauge port (Inlet®), Outlet®) ¢ Seat material
Code | Ports Pressure gauge *1) Code Material
2PW | 2ports | | ©°% [ igibar unit | MPa unit No code] PCTFE (Standard)
3PW | 3ports | |Nocode No gauge port V& Polyimide *3)
4PW | 4 ports 0 |Nopressure gauge (Connections: 1/4 inch face seal male)| | *3) Not available with SHP
H H H : V3 | -30in.Hg to 30 psig |-0.1 to 0.2 MPa material.
Porting Configuration (Top View) L [ -30inHg 1060 psig | 0.1 10 04 MPa
@ @ © 1 [-30in.Hg to 100 psig|-0.1 to 0.7 MPa| ® Pressure gauge unit *
H [-30in.Hgto 160 psig|-0.1 to 1.1 MPa| | Code Unit
@ @ 4@ @) @ ) @_ @ 4@ 2 0t0200psig | Oto1.4MPa | [Nocode psig/bar
4 0 to 400 psig 0to 3 MPa MPA MPa
10 0 to 1000 psig 0to7MPa | x2) Pressure gauge unit MPa
2PW 3PW 4PW 40 0 to 4000 psig 0to 28 MPa or psig/bar selectable.
#1) Refer to gauge guide (P.139) for gauge However under Japanese
(DIN @ouT B)Gauge port (Inlet) (4)Gauge port (Outlet) specifications. Select a pressure gauge, regulation, only MPa is
which has a larger pressure range than the available in Japan.
delivery pressure range of the regulator.
Specifications
Operating Parameters AZ12PA
Delivery pressure 7 to 150 psig (0.05 to 1.0 MPa)
Gas Select compatible materials of construction for the gas
Source pressure Vacuum to 1700 psig (11.7 MPa)
Proof pressure Inlet 1.5 times the maximum source pressure
Outlet 1.5 times the maximum delivery pressure
Burst pressure Inlet 3 times the maximum source pressure
Outlet 3 times the maximum delivery pressure
Maximum control pressure 150 psig (1.0 MPa)
Ambient and operating temperature -40 to 71°C (No freezing) *1
Leak rate Inboard leakage 2x 10" Pa-m3/s
Outboard leakage 2 x 1019 Pa-m3/s *2)
Across the seat leak 4 x 109 Pa-m3/s *3)
Surface finish Ra 10 uin. (0.25 um)  Option: 25 uin. (0.62 um)
Connections Face seal, Tube weld
Control pressure port NPT 1/8 inch
Bonnet port NPT 1/8 inch
Supply pressure effect 3.5 psig (0.024 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
Installation Bottom mount
Internal volume 1.20in3 (19.6 cm3)
#1) -10 to 90°C for Polyimide seat. x3) Tested with Helium gas inlet pressure 1000 psig (7 MPa).
%2) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa).
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Pneumatic Actuation Pressure Regulator

High flow (Tied-diaphragm)

AZ

|
12PA Series

Recommendations

Options
1. High flow
Higher flow capacity with internal changes only, no change in external dimensions. Changes from the standard type are:
Option Other Parameters AZ12PA
HF Delivery pressure 7 to 150 psig (0.05 to 1.0 MPa) *)
Supply pressure effect 4.2 psig (0.029 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
2. High inlet pressure
Changes from the standard type are:
Option Other Parameters AZ12PA
HR Delivery pressure 7 to 150 psig (0.05 to 1.0 MPa) *)

Source press

ure

Vacuum to 3000 psig (20.7 MPa)

%) HF and HR option will not achieve rated outlet pressures at all inlet pressures.

Wetted Parts Material

Flow Rate Characteristics

Inlet pressure:---- 100 psig (0.69 MPa) — 60 psig (0.41 MPa)

Wetted Parts S | SHP
Body 316L SS
Surface finish Electropolish + Passivation
Poppet 316L SS [ Ni-Cr-Mo alloy
Diaphragm Ni-Cr-Mo alloy
Nozzle 316L SS
PCTFE
Seat (Option: Polyimide) PCTFE
Dimensions inch (mm)
AZ12PA 02.74 (0696) | soNTROL
/ PRESSURE PORT
T
! BONNET
\ — VENT PORT o
21.88 (047.6) ®,/ <
21.00 (94/.9) | le 3
;
22.62 (966.5) <
3
=
|

x
92.50 (263.5)

A

0.88 (22.4)

. A

Connections inch | (mm)

FV4

MVa 4.30 {(109.2)

FV6

MV6 5.22 ((132.6)

TW6 4.00 ((101.6)

FV8

MV8 5.22 ((132.6)

TWS8 4.34 [(110.2)

0.69 (17.5)

2 x M5 x 0.8, depth 0.25 (6.4)

(Mounting hole)

O

AZ12PA 1/2 inch connections
80 0.55
70 el 0.48

B 60 e 0413

L I I N N I B b =}

o 50 <-L_ 0.34 3
5 | el S
@ 40 — g 0.28 @
s 1 - 5
5 30 = 0.21 =
= I g
S 20 S 0.14 &
\Q _________

10 e 0.07

0 0.00

0 100 200 300 400 500 600 700 800 900 1000

Flow rate (slpm, N2)

Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm)

when N2

gas is flowing.

Input / Output Characteristics

AZ12PA

Inlet pressure:---- 1700 psig (11.7 MPa)

— 250 psig (1.7 MPa)

Control pressure (MPa)
0.00 0.07 0.14 0.21 0.28 0.34 0.41 0.48 0.55 0.62 0.69

160 —]1.10
140 / ———0.97 _
§ // '/ Dﬂj
§120 / = 0.83 s
2100 A e 0.69 &
> L, =)
(9] 5 [%]
& 80 G 0.55 8
5— l, 5—

> = 4
g ” /, g
’ >
3 40 V4 — 0.28 5
o /I A7 [

20 4 - 0.14

oL_4 A 0.00

0 10 20 30 40 50 60 70 80 90 100
Control pressure (psig)

106

AK | AZ ‘ AP ‘ Diaphragm Valves || BP | AK H SL ‘ AP Regulators

Flow Vacuum
Switches Generators Check Valves

Technical Data/
Glossary of Terms

Precautions




Single Stage Compact Regulator for General Applications | Low flow

AK100 Series

® High inlet pressure type: Max. 3000 psig (20.7 MPa)
® Flow capacity: to 30 slpm

e Body material: 316L SS

e Sub-atmospheric pressure delivery option

How to Order (See p. 250 for ordering syntax)
Port Number
00 @ @

AK1[02|S| |4PL[4]4]/0]0

[ | [ |
Delivery pressurel lBonnet option
Code Delivery pressure Code Bonnet
0.5 to 10 psig (0.003 to 0.07 MPa) No code Standard
01 | Sub-atmospheric (A): 100 mm Hg absolute P Panel installation*3)
to 10 psig (-88 kPa to 0.07 MPa) «3) Panel mounting hole:
02 1 to 30 psig (0007 to 0.2 MPa) dia. 0.92 inch (23.4 mm).
10 | 2to 100 psig (0.014 to 0.7 MPa)
15 | 5to 150 psig (0.034 to 1.0 MPa) ¢ Seat material
Code Material
Material ® No code| PCTFE (Standard)
Code| Body Poppet | Diaphragm VS Polyimide
S | 316LSS 316 SS
e Gauge port
Range options*) ® (4P: Inlet®®, Outlet®), 4PL: Outlet®®)
Code | Specification Code Pressure gauge
No code| Standard No code No gauge port
A | Sub-atmospheric 0 [No pressure gauge (Gauge port: 1/8 inch NPT)
" g,zuyoi\_/a"able v ¢ Connections (Inlet(D), Outlet2)
Code Connections
Ports ¢ 2 NPT 1/8 inch*2)
Code Ports 4 NPT 1/4 inch
2P Refer to the 4T 1/4 inch compression

4P | following porting
4PL | configurations.

%2) Cannot be selected if port code “4P”

. . . is selected
Porting Configuration
Sample Order Number
Pot 1) @ @ @
AK102S[2P [ 4 [ 4
4P[4141010
4PL| 414100
DIN @ouT
4P: @Gauge port (Inlet) @Gauge port (Outlet)
4PL: @@Gauge port (Outlet)
Specifications
Operating Parameters AK101[CJA AK101 AK102 AK110 AK115
Delivery pressure 100 mm Hg absolute to 10 psig 0.5 to 10 psig 1 to 30 psig 2 to 100 psig 5 to 150 psig
yp (-88 kPa to 0.07 MPa) | (0.003 to 0.07 MPa) | (0.007 to 0.2 MPa) | (0.014t0 0.7 MPa) | (0.034 to 1.0 MPa)
Gas Select compatible materials of construction for the gas
Source pressure Vacuum to 300 psig (2.1 MPa) | Vacuum to 3000 psig (20.7 MPa)
Proof pressure Inlet 1.5 times the maximum source pressure
P Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure Outlet 3 times the maximum delivery pressure
Ambient and operating temperature -40 to 71°C (No freezing)
Leak rate 1 x 1019 Pa-m3/s
Connections NPT female, Compression
Supply pressure effect 0.4 psig (0.0028 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
Installation Bottom mount (Option: panel mount)
Internal volume 0.23in3 (3.7 cmd)
Weight 0.45 kg *1

#1) Weight, including individual boxed weight, may vary depending on connections or options.
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Single Stage Compact Regulator for General Applications

AK100 Series

Low flow
[}
=
=
©
s
Wetted Parts Material 2
g
()
Wetted Parts S <
Body 316L SS
Poppet 316 SS
Diaphragm 316 SS »
Bonnet 303 SS S
Seat PCTFE (Option: Polyimide) S
>
(<L)
- - I
Flow Rate Characteristics
Inlet pressure:—-—230 psig (0.2 MPa) — — -100 psig (0.7 MPa) %
AK100 ———200 psig (1.4 MPa) AK101SA Inlet pressure: 2psig (14kPa) |
35 0.24 760 0 7
700 -8 —
30 0.21 0 N
— e —_ S 600 21
2 25 =~ [ 017 £ 2 ™~ <
2 =~ D =3 € 500 -35 =
o S=l o £ ~—— o
20 = 0.14 2 £
2 T~- 2 o 400 \\ -48 3 o
2 3 o 2 <
5 15 010 £ 2 300 \ T~ o g L2
ko A B 5 ks
ERRL i P E— 007 3 S 0 AN N 35| | 8
9] ~ T~k D o) = \ ] © =
= ~
5 S T el 0.03 8 100 88 =
N S ~ E
0 0.00 0 -101 =4
0 5 10 15 20 25 30 35 0 1 2 3 4 5 6 7 =
Flow rate (slpm, N2) Flow rate (slpm, N2) %
=
- - L
Dimensions inch (mm) | <%
N
AK100 =
1.00 (925.4 ~
[} (o )| =
‘ . [ 1 1 g
o =
d 2
c [X]
o T @
g S
00.82 (920.8) a2 ‘ L
=] s .
o> 2 x Compression [
7z £
< ©
§ ¢ gz
= =0
S (&}
8 S
_ o _ . _
SENE - HH] 2
1 Syz 1 §_—§
| ==
(7]
21.50 (238.1) 4.00 (101.6)

Connections: 2, 4

1088 (22.4)

2 x M5 x 0.8 depth 0.25 (6.4)

(Mounting hole)

O

Connections: 4T
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Single Stage Regulator for General Applications

Low to intermediate
flow

AK1000 series

® High inlet pressure type: Max. 3500 psig (24.1 MPa)
® Flow capacity Standard: to 30 slpm

HF (option): to 120 slpm Q0 j/
e Body material: Stainless steel and Brass available § b
® Ni-Cr-Mo alloy internals available for corrosion resistance ~ 3
)
How to Order (See p. 250 for ordering syntax)
,—Port Number—|
. @ 6 ® 6
T |j I T T T T T |—&
Material — | l l Knob
Code| Body Poppet Diaphragm Pressure gauge unit *? Code Knob
B Brass 316 SS 316 SS Code Unit No code| Standard
1 S | 346l 85 = - No code psig/bar KL | Knob LOTO
H Ni-Cr-Mo all Ni-Cr-Mo all .
S i-Cr-Mo alloy i-Cr-Mo alloy MPA Mpa | ¢ Bonnet option
et ") bl Honoer ndr paros Code [__Bonnet
Material ) ' N Standard
Code|  Ports B |S,SH Connections e— regulation, only MPa is available in Japan. 2 ;ode Panal inasr;aﬁlar\tion r
| 2P | — 1 ® (Inlet®’ Outlgt@) +6) Panel mounting hole:
3P | Refer to the — | @ | [Code| Connections ¢ Gauge port dia. 1.42 inch (36.1 mm).
4P | following porting| — | @ 4 | NPT 1/4inch (Extra outlet port(3), Inlet®), Outlet()) .
4PL | configurations. | @ | @ 4T |1/4 inch compression Cod Pressure gauge *1) ¢ Option __
5PC [ ] [ ) 6T |3/8 inch compression e psig/bar unit | MPa unit Code Specification
No code Standard
e Delivery pressure il9E S NON;S:SUU%E pg:} S HF High flow
Code|  Delivery pressure Code|  Delivery pressure 0 (Gauge port: 1/4 ir?ch I%IPT) «2) l
01 [0.5t0 10 psig (0.0034 t0 0.07 MPa)| | 15 |5 to 150 psig (0.034 to 1.0 MPa) No re.ssure auqe ¢ Seat material
02 | 10 30 psig (0.007 to 0.2 MPa) | | 20 |5 to 200 psig (0.034 to 1.4 MPa) C | e p‘l’ug - insta”e(?befo?e digment)| |-00de Material
06 |20 60 psig (0.014 to 0.4 MPa) || 30 |5 to 300 psig (0.034 to 2.1 MPa) V3 |-30 in.Hg to 30 psig| 0.1 10 0.2 Vpa| [Nocode PCTFE (Standard)
i i : : : imide *3)
10 |2t0 100 psig (0.014 to 0.7 MPa) || 50 |10 to 500 psig (0.07 to 3.5 MPa) L [-30in.Hg to 60 psig|-0.1 t0 0.4 MPa :i Pol)lggllsze
Porting Configuration 1 [-30in.Hg to 100 psig|-0.1 to 0.7 MPa = 5TEE +659
H  [-30in.Hg to 160 psig|-0.1 to 1.1 MPa - - )
® ® ® 2 0 to 200 psi 0to 1.5 MPa *3) Not available with SH material.
10 0to 1000ppsigg Oto 7 MPa #4) Source pressure rating is limited
40 | 0to 4000 psig | Oto 28 MPa 0 300 psig (2.1 MPa) or less.
psig seat abrasion for

@ © @ ®© @ ®
O

4p

3P

1) Refer to gauge guide (P.139) for gauge specifications.
Select a pressure gauge, which has a larger pressure

#5) PTFE seats reduce

flow cycle application. Gas permeation
is greater with PTFE than PCTFE.

® @ range than the delivery pressure range of the regulator.
«2) 1/4 inch NPT plug is included only for port | Sample Order(Number _
® ® code 4PL and 5PC. Pot DO®® ©
AK1002S| 2P |44

3P 144 V3|MPA
® spC (DIN @)ouT (3Extra outlet port 4P [4[4] [1]V3[MPA
4PL|414]0| |V3|MPA

(®)Gauge port (Inlet) (B)Gauge port (Outlet) ZPLalatol 1o
5PC|4[4|0]1|V3|MPA

Specifications
Operating Parameters AK1001 AK1002 AK1006 AK1010 AK1015 AK1020 AK1030 AK1050

Delivery pressure 0.5to 10 psig| 1to 30 psig | 2 to 60 psig |2 to 100 psig | 5 to 150 psig | 5 to 200 psig | 5 to 300 psig | 10 to 500 psig
yp (0.0034 0 0.07 MPa) | (0.007 t0 0.2 MPa) | (0.014 to 0.4 MPa) | (0.014 to 0.7 MPa) | (0.034 to 1.0 MPa) | (0.034 to 1.4 MPa) | (0.034 to 2.1 MPa) | (0.07 to 3.5 MPa)

Gas

Select compatible materials of construction for the gas

Vacuum to 300 psig

Source pressure (2.1 MPa)

Vacuum to 3500 psig (24.1 MPa) *1)

Proof pressure Inlet 1.5 times the maximum source pressure
P Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure Outlet 3 times the maximum delivery pressure
Ambient and operating temperature -40 to 71°C (No freezing) *2

Leak rate

1 x 1019 Pa-m3/s

Connections

NPT female, Compression

Supply pressure effect

0.38 psig (0.0026 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Installation Bottom mount (Option: panel mount)
Internal volume 0.49 in3 (8 cm3)
Weight 1.09 kg *3)

#1) Max. 300 psig (2.1 MPa) for PTFE seat.

%2) -10 to 90°C for Polyimide and PEEK seat. Optional ambient and operating temperature range available. Please contact SMC.

+3) Weight, including individual boxed weight, may vary depending on connections or options.
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Single Stage Regulator for General Applications

Option
High flow

|
AK1000 Series

Low to intermediate flow

Higher flow capacity with internal changes only, no change in external dimensions. Changes from the standard type are:

Recommendations

Option Other Parameters AK1001 |

AK1002

[ AK1006

[ AK1010 | AK1015 | AK1020 | AK1030 | AK1050

HF | Supply pressure effect

0.75 psig (0.0052 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Wetted Parts Material

Flow Rate Characteristics

Inlet pressure: ---- 3000 psig (20.7 MPa)

Note) slpm, Nz: The volumetric flow rate under normal conditions
(0°C, 1 atm) when N2 gas is flowing.

Wetted Parts B S 1 SH AK1000 — 200 psig (1.4 MPa)
Body Brass 316L SS
Poppet 316 SS Ni-Cr-Mo alloy 100 fmmmmmmerpo 0.69
Diaphragm 316 SS Ni-Cr-Mo alloy Y] e (R itk EE S R 0.62
Seat PCTFE PCTFE | | | Ol | T
(Option: Polyimide, PEEK, PTFE) | (Option: PEEK, PTFE) - S G e D R T 0.55 =
S5 | ~"e--ll. || T
. . B 70 e === s 48 L
Dimensions nch (mm) | 8 N | 048 5
N ST e 041 o
AK1000 . ©212(0538) 4 50 e T 034 ¢
5 R S Nfmrre——— == 028 &
3 [T T 3
| S 0~ = =021 %
| = o 1 U el o
: 5 T e R 0.14
| 23 0~ 1007
| 8 g’ ol = TTTTmmme--od . 0.00
| ® 5 0 100 200 300 400
' E s g Flow rate (slpm, N2)
_ ‘ 01.50 (038.1) =€
i I ol = Inlet pressure: -+ 100 psig (0.69 MPa) —-— 80 psig (0.55 MPa)
‘ w| =8 AK1000 --=- 40 psig (0.28 MPa) — 20 psig (0.14 MPa)
| X<+ @
’ T ‘ Sz 50 revmmmoes 0.34
} 02.25 (957.2) © B s
‘ 0 STl
l é 8 \~\~ ..................
= i = = B < 028 _
N2 % ""*---ug-_-;- ................. o
out i IN < e =
T T Py o 30 021 o
&
| > <] o
w S o9 0.14 &
0.88 2 x M5 x 0.8, depth 0.25 (6.4) ® °©
(22.4) (Mounting hole) g g
22.00 (250.8) 10 0.07
AK1000 series compression fitting dimensions 0 0.00
0 20 40 60 80
) A Flow rate (slpm, N2)
Connections inch | (mm)
Inlet pressure: —-= 100 psig (0.69 MPa) ---- 50 psig (0.34 MPa)
4T 4.5 |(114) T ,
5T 27 1(119) AK1000HF 30 psig (0.21 MPa)
60 == 0.41
L[] 50 e 0.34
= 1=l 3
o b o
N I 2 =
o 30 F=Z 021 @
A o S el o
[} . o
0.88 2 20 e 014 2
- (224) 8 \ \\s\ 8
‘ 2 x 10-32 UNF depth 0.25 (6.4) 10 ‘\ 0.07
\ (Mounting hole)
i 0 0.00
i 0O 20 40 60 80 100 120 140 160 180 200
7@J, B Flow rate (slpm, N2)
\
|
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Regulator for General Applications

Low to

intermediate flow

AK1000T series

e High inlet pressure type: Max. 3500 psig (24.1 MPa)

® Flow capacity < 120 slpm

e Ni-Cr-Mo alloy internals available for corrosion resistance
How to Order (See p. 250 for ordering syntax)

s W

Ports
Connections
Code | Ports Ports 2 [4BR| 4T | 6T
4PL | 4 ports | Refertothefollowing | ® | ® | ® | @
5PC | 5 ports |porting configurations.| @ | — | @ | @ ,—Port Number—| Knob
7 © @ ® @ ©® | Code Knob
No code Standard
AK10|01|T|S||4PL||4//4|/0 0 KL | Fnob LOTO
| |

Delivery pressure o—l

1

Code Delivery pressure

01 | 0.5to 10 psig (0.0034 to 0.07 MPa)

02 1 to 30 psig (0.007 to 0.2 MPa)

06 1 to 60 psig (0.007 to 0.4 MPa)

10 | 2to 100 psig (0.014 to 0.7 MPa)

15 | 5to 150 psig (0.034 to 1.0 MPa)

Material ®

Code Body Poppet Diaphragm

S 316 SS 316 SS
SHP 316L S Ni-Cr-Mo alloy | Ni-Cr-Mo alloy

Connections (Inlet(D, Outlet(2))®
. Connections

Code Connections 2 [28R[ 4T | 6T

4 NPT1/4 e —| e e
4BR Rc1/4 — | @ | —|—

4T 1/4 inch compression [ B B

6T 3/8 inch compression | —| o |0

Porting Configuration

3 4PL

Sample Order Number

| e Seat material

lPressure

gauge unit Noe)

Code

Material

No code

PCTFE (Standard)

Code Unit Vs Polyimide Note)
No code psig/bar Note) Not available with SHP
MPA MPa material.

Note) Pressure gauge unit MPa or psig/bar
selectable. However under Japanese
regulation, only MPa is available in Japan.

Gauge port (Extra outlet port(3), Inlet(®), Outlet(®) Note")

Code Pressure gauge Connections Note 3)
psig/bar unit | MPa unit 4 4BR 4T | 6T
No code No gauge port ® [ ) [ BK ]
0 No pressure gauge Note 2) [ [ ) (K
C No pressure gauge (Shipped with port plug installed) | @ [J (K ]
V15 —30 in.Hg to 15 psig -0.1t0 0.1 MPa [ — (K
V3 —30 in.Hg to 30 psig —0.1t0 0.2 MPa [ — [ K ]
L —30 in.Hg to 60 psig —-0.110 0.4 MPa [ ) — (K ]
1 —30 in.Hg to 100 psig -0.11t0 0.7 MPa [ — (K ]
H —30 in.Hg to 160 psig —0.1t0 1.1 MPa [ J — [ K ]
V2 —30 in.Hg to 200 psig —-0.1t0 1.4 MPa [ ) — [ K
2 0 to 200 psig 0to 1.5 MPa [J — [ JK
4 0 to 400 psig 0 to 3 MPa [J — [ K ]
10 0 to 1000 psig 0to 7 MPa [ — [ K
30 0 to 3000 psig 0to 21 MPa [ — (K
40 0 to 4000 psig 0 to 28 MPa [ — [ K ]

Note 1) Other range available. Refer to gauge guide (P.139).
Note 2) If no pressure gauge, gauge port is NPT1/4 for connections 4, 4T,
And port plugs will be shipped bagged.

6T and Rc1/4 for 4BR.

|Note 3) If connection 4BR, pressure gauges cannot be installed.

Wetted Parts Material

pt O @ @ @ ®
AK1002TS [4PL[4[4[0] [0 \
[5PC4T[4T[ 0 40| 1 [MPA| Wetted Parts ) SHP
Bod 316L SS

@IN @OUT (3Extra outlet port Pop:;et 316 SS Ni-Cr-Mo alloy
(®Gauge port (Inlet) BGauge port (Outlet) Diaphragm 316 SS Ni-Cr-Mo alloy
SpeCificationS Seat PCTFE (Option: Polyimide) PCTFE

Operating Parameters AK1001T AK1002T AK1006T AK1010T AK1015T

. 0.5 to 10 psig 1 to 30 psig 1 to 60 psig 2 to 100 psig 5 to 150 psig

Delivery pressure (0.0034 to 0.07 MPa)| (0.007 to 0.2 MPa) | (0.007 to 0.4 MPa) | (0.014to 0.7 MPa) | (0.034 to 1.0 MPa)

Gas Select compatible materials of construction for the gas
Source pressure Vacuum to 300 psig (2.1 MPa) | Vacuum to 3500 psig (24.1 MPa)
Proof pressure Inlet 1.5 Fimes the max_imum sogrce pressure

Outlet 1.5 times the maximum delivery pressure
Burst pressure Inlet 3 Fimes the max.imum source pressure

Outlet 3 times the maximum delivery pressure

Ambient and operating temperature

—40 to 71°C (No freezing) Note 1)

Leak rate

1 x 1019 Pa-m3/s

Connections

NPT female, Rc thread, Compression

Supply pressure effect

1.2 psig (0.008 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Installation

Bottom mount (Option: Bracket mount/Order separately)

Internal volume

0.3in3 (4.8 cm?3)

Weight

0.52 kg Note 2)

Note 1) -10 to 90°C for Polyimide seat.
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Note 2) Weight, including individual boxed weight, may vary depending on connections or options.
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Flow Rate Characteristics

Regulator for General Applications
Low to intermediate flow

AK1000T series

Inlet pressure:

2000 psig (13.8 MPa) —-—500 psig (3.5 MPa)

Inlet pressure:

100 psig (0.69 MPa) —-—80 psig (0.55 MPa)

Recommendations

200 psig (1.4 MPa) 40 psig (0.28 MPa) ——20 psig (0.14 MPa)
100 0.69 50 N 0.34
-~
90 0.62 45 --v...__\_\ 0.31 g
80 —_ g Dre —_ -—
5 085 5| | 5 HOR] Sy 028 & =
g 7 048 5| | & 35 = e ‘-\\ 024 3 :;,,
@ 60 <041 @ 2 30§ S = 021 ¢ o
2 s0 21 |2 o5l St N RN 2
g 0.34 2 g 25 Sy L ~L . 0.17 @
S 40 028 5| |8 20 o = —10.14 &
ks ks ks Peend Tl [T ™., P, ® o
g 30 021 5 g 15 ST SR = D =010 5§ =T
20 0.14 © 10 IR 007 ° | [
- ~K ~. I S 7)
10 0.07 5 P e 0.03
NS~ ~ [
0 0 0 0 N
0 50 100 150 200 250 300 350 400 450 0O 25 50 75 100 125 150 175 200 225 250 <C
Flow rate (slpm, N2) Flow rate (slpm, N2) E
&
Dimensions inch (mm)
]
D)
T q,r-z’% =
0 Pressure gauge: NPT £
(Option) g
h K —
T - B (=%
S
) =
T 5 o
- € <
l\_
o N
WESY — [z
HP Connections —
inch | (mm) e
4T 2.25 [ (57.2) =<
6T 2.35 | (59.7)
]
=
02.12 (953.8) 2 x Compression Bracket mount/Option =
S
@
=
o
)
4 [
] ES
@ Sc
91.18 (830) ‘ ‘ 82
% > o
:ﬁ] g 3
L Ian LP HP K 2N T
\N% L Y V| gl= »
Py [ [ ] I Sy D
o == =<
21.96 (949.8) - \/ Py =K
2 x Re, NPT femal 3 < ==
X HE, emale S Bracket o (7
. - o
Connections: 4, 4BR Connections: 4T, 6T S
2 x Hexagon socket head cap screw 2
0.88 0.24 (6) (M5 x 6) SE
2 x M5 x 0.8 depth 0.25 (6.4) Ss
(Mounting hole) =5
[CEECI 2= 5 £5
LP [ Yr () ) HP S © 33
| T T — N~ '_E
& 0.24 8| |\ , 32 5 —
hant N 4 ola
~ (7]
--f- =
(=]
0.24 (6) =
0.44 0.44 Bracket part no.: 89-89001592 §
(1111.28) (30) | 1.1 8((1316)2) (includes 2 hexagon socket head cap screw) a
- - Material: Stainless steel
275 (70) Weight: 47 g

O
2
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Single Stage Regulator for General Applications

Delivery of sub-atmospheric
pressure

AK 1100 series

e Sub-atmospheric to low positive pressure delivery

® Flow capacity: to 0.5 slpm

e Body material: Stainless steel and Brass available

e Ni-Cr-Mo alloy internals available for corrosion resistance

How to Order (See p. 250 for ordering syntax)

Port Number

O @ 6 @ 6
| L1 | | l
Delivery pressure Knob ¢
Code Delivery pressure Code Knob
01 100 mm Hg absolute to 10 psig No code| Standard
(-88 kPa to 0.07 MPa) KL | Knob LOTO
Material .
Code Body Poppet Diaphragm Bonnet option
B Brass Code Bonnet
s 316 SS SuUS316 No code| Standard
SH 316L SS Ni-Cr-Mo alioy|Ni-Cr-Mo alioy Gauge port P |Panelinstallation*6)
(Extra outlet port(3), +6) Panel mounting
Inlet@), Outlet®) hole: dia. 1.42 inch
l Pressure gauge*1) (36.1 mm).
Ports Code ™ siglbar unit_|_MPa unit _
Material No code No gauge port ¢ Seat material
Code | Ports B |S,SH Connections No pressure gauge Code Material
2P — [ @ (Inlet(, Outlet2) 0 | (Gauge port: 1/4 inch NPT)*2) No code|PCTFE (Standard)
3p | Referte Mg Code Connections No pressure gauge s Polyimide*)
ap_| o e 4 NPT 1/4 inch C | ainch NPT plugs istalled befre stipment) PK PEEK
4PL Coﬂf‘i’;ur'gﬁons o | o 4T | 1/4 inch compression V3 |-30in.Hg to 30 psig|-0.1 t0 0.2 MPa TF PTFE*5)
5PC D (] 6T 3/8 inch compression L  |-30in.Hg to 60 psig|-0.1 to 0.4 MPa #4) Not available with SH
1 [-30in.Hg to 100 psig|-0.1 to 0.7 MPa 5) PmTaFtltzerial.t . t
i i i H  [-30in.Hg to 160 psig|-0.1 to 1.1 MPa * Seats reduce sea
Porting Configuration > 0to goo psi‘; g 010 15 MPa abrasion for flow cycle
4 0 to 400 psig 0to 3 MPa application. Gas permeation

+1) Refer to gauge guide (P.139) for gauge specifications.
Select a pressure gauge, which has a larger pressure
range than the delivery pressure range of the regulator.

#2) 1/4 inch NPT plug is included only for

® ® @
@ ® @ ® @ @
2P 3P 4P

® ® @

is greater with PTFE than
PCTFE.

¢ Pressure gauge unit*®

port code 4PL and 5PC. Code Unit
Sample Order Number Nocode _psig/bar
® @ ® Pot O @ @ @ ® MPA MPa
AK1101S[2Pp [4 [ 4 +3) Pressure gauge unit MPa
3P (414 V3 |MPA or psig/bar selectable.
® speC 4P |4 | 4 1 [V3|MPA However under Japanese
4PL1 414 ]0 V3|MPA regulation, only MPa is
IN (20UT (3)Gauge port (Inlet) (4)Gauge port (Outlet 4PL| 4140 0 available in Japan.
WIN @oUT (BGauge port (Inlet) (4)Gauge port (Outlet 5PC| 4 [ 4101 |V3IMPA
Specifications
Operating Parameters AK1101

Delivery pressure 100 mm Hg absolute to 10 psig (-88 kPa to 0.07 MPa)

Gas Select compatible materials of construction for the gas

Source pressure Vacuum to 300 psig (2.1 MPa)

Proof pressure Inlet 1.5 times the magimum source pressure
Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure

Burst pressure Outlet 3 times the maximum delivery pressure

Ambient and operating temperature -40 to 71°C (No freezing) *1

Leak rate 1 x 1019 Pa-m3/s

Connections NPT female, Compression

Installation Bottom mount (Option: panel mount)

Internal volume 0.49in3 (8 cm3)

Weight 1.09 kg *2)

%1) -10 to 90°C for Polyimide and PEEK seat.
#2) Weight, including individual boxed weight, may vary depending on connections or options.

113 ZSVC



Single Stage Regulator for General Applications
Delivery of sub-atmospheric pressure

Wetted Parts Material

|
AK1100 Series

Wetted Parts B S \ SH
Body Brass 316L SS
Poppet 316 SS Ni-Cr-Mo alloy
Diaphragm 316 SS Ni-Cr-Mo alloy
Seat PCTFE (Option: Polyimide, PEEK, PTFE) PCTFE (Option: PEEK, PTFE)
Dimensions inch (mm)
AK1100
22.12 (953.8)
IV
‘ a
(0]
i 8
o
‘ S
| &
| g2
. \ L0150 =8
! (238.1) S
| “ls
' x
L] 0225 S|£
‘ (957.2) =
3
\ ©
PR _ 0
| 3@ |3
~ =
ol
| =
02.00
(250.8)
0.88
(22.4)
e 2 x M5 x 0.8, depth 0.25 (6.4)
‘ (Mounting hole)
-—0 +
|
Flow Rate Characteristics
AK1100 Inlet pressure: 2 psig (14 kPa)
760 0
700 -8
2 600 21
5 =
[*)]
T 500 35 &
E g
P 400 48 @
2 <
2 300 -61 o
s <
S 200 -75 O
>
(@]
100 -88
0 -101
0 1 2 3
Flow rate (slpm, N2)
Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1
atm) when N2 gas is flowing.
114

O

Recommendations

AK | AZ ‘ AP ‘ Diaphragm Valves || BP “ AZ ‘ SL ‘ AP Regulators

Flow Vacuum
Switches Generators Check Valves

Technical Data/
Glossary of Terms

Precautions




Single Stage Regulator for General Applications

Low flow

(Tied-diaphragm)
AK1500 series =
® High inlet pressure type: Max. 3500 psig (24.1 MPa)
HR (option): Max. 4500 psig (31 MPa)
® Flow capacity Standard: to 30 slpm & | p
HF (option): to 120 slpm  § 2
e Body material: Stainless steel and Brass available ~ -

e Ni-Cr-Mo alloy internals available for corrosion resistance )
® Tied-diaphragm design
How to Order (See p. 250 for ordering syntax)
,—Port Number—|
© @ & @ 6
1 1 1 1 1
Delivery pressurel - — Knob
Code Delivery pressure Connections Code Knob
02 | 1to 30 psig (0.007 to 0.2 MPa) (Inlet(D), Outlet2) No codel Standard
06 | 2to 60 psig (0.014 to 0.4 MPa) Code Connections KL | Knob LOTO
10 | 2'to 100 psig (0.014 to 0.7 MPa) 4 NPT 1/4 inch
15 | 5to 150 psig (0.034 to 1.0 MPa) 4T | 1/4 inch compression Bonnet option
Material ® 6T | 3/8 inch compression Code EloiiG
Code| Body Poppet Diaphragm No code Standard
B Brass 316L SS 316 SS lGauQe port P |Panel installation *7)
1S | 21685 (Extra outlet port3), Inlet@), Outlet®) +7) Panel mounting hole:
SH Ni-Cr-Mo alloy | Ni-Cr-Mo alloy Code Pressure gauge *1) dia. 1.42 inch (36.1 mm).
Ports ¢ psig/bar unit | MPa unit
o bor Material No code No gauge port ®Option
el s B [S,SH 0 No pressure gauge Y Code Specification
op — ° (Gauge port: 1/4 inch NPT) #2) No code. Standard
3P ] — Y c . No pressure gauge HF High flow *5)
4P Refgr to th? folloyvmg — ° (1/4|pch NPT plug is |psta||ed before shipment.) HR High inlet pressure
aPL porting configurations. ° ° V3 |-30 !n.Hg t0 30 psig -0.1100.2 MPa (M. it prssure 4500 psig (31 M) #5+6
5PC ° ° L -30I|n.Hg to 60 p3|g -0.1t0 0.4 MPa +5) Options “HF” and “HR” cannot
. _ ) 1 |-30in.Hg to 100 psig|-0.1 to 0.7 MPa be used in combination.
Porting Configuration H__[-30inHg to 160 psig|-0.1 to 1.1 MPa +6) Not available with B material,
2 0 to 200 psig | 0to 1.5 MPa
®© © ® 10 |0to 1000 psig | 0 to 7 MPa o Seat material
@) ® @ OXO) @ 40 | 0to 4000 psig 0to 28 MPa Code Material
60 0 to 6000 psig (not applied) No code| PCTFE (Standard)
1) Refer to gauge guide (P.139) for gauge VS Polyimide *#4)
2P 3P 4P specifications. Select a pressure gauge, PK PEEK
which has a larger pressure range than the «4) Not available with SH material.
delivery pressure range of the regulator.
#2) 1/4 inch NPT plug is included only for port g Pressure gauge unit *®

® ® @
@ O @ ©) code 4PL and 5PC. Code Unit
Sample Order Number No code psig/bar
Pot ©® @ ® @ ® MPA MPa
® 4pL ® spc AK1510S §$ 2 i TTVMPA x3) Pressure gauge unit MPa or psig/bar
MDIN @0UT (3Extra outlet port 4PL[4[4]0] [1]MPA 3ﬁ§§:i§§é?§sﬁer\ézru|aﬁon only MPa
4PL[4[41]0 0 ’
@Gauge port (Inlet) @Gauge port (Outlet) 5pC a2 0140 1 IMPA is available in Japan.
Specifications
Operating Parameters AK1502 AK1506 AK1510 AK1515

Delivery pressure

1 to 30 psig (0.007 to 0.2 MPa)

2 t0 60 psig (0.014 to 0.4 MPa) | 2to 100 psig (0.014 to 0.7 MPa) | 5 to 150 psig (0.034 to 1.0 MPa)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 3500 psig (24.1 MPa)

Inlet 1.5 times the maximum source pressure

Proof pressure Outlet 1.5 times the maximum delivery pressure
Burst pressure Inlet 3 times the maximum source pressure
P Outlet 3 times the maximum delivery pressure

Ambient and operating temperature

-40 to 71°C (No freezing) *1

Leak rate

1 x 1019 Pa-m3/s

Connections

NPT female, Compression

Supply pressure effect

0.41 psig (0.0028 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Installation

Bottom mount (Option: panel mount)

Internal volume

0.49 in3 (8 cm3d)

Weight

1.18 kg *2

%1) -10 to 90°C for Polyimide and PEEK seat. Optional ambient and operating temperature range available. Please contact SMC.
%2) Weight, including individual boxed weight, may vary depending on connections or options.
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Single Stage Regulator for General Applications .
Low flow (Tied-diaphragm) AK 1 500 Series

[}
=
2
=
Options Flow Rate Characteristics g
£
1. High flow Inlet pressure: ---- 3000 psig (20.7 MPa) §
Higher flow capacity with internal changes only, no change in AK1500 — 200 psig (1.4 MPa) o
external dimensions. Changes from the standard type are: 100 0.69
Option[ Other Parameters | AK1502 | AK1506 | AK1510 | AK1515 | | [ ~—~277f===-eeeo '
HF Supply pressure | 0.75 psig (0.0052 MPa) rise in delivery pressure S S S L 0.62 (4]
effect per 100 psig (0.7 MPa) source pressure drop 80 f==oe ik kST R 0.55 o
P e L (R e T P _ -]
s I L e T . ¢ =
2. High inlet pressure 2 70 == S B R 0.48 % =
Changes from the standard type are: Y P} G b EEEE . _ 041 o é’
Option | Other Parameters | AK1502 | AK1506 | AK1510 | AK1515 C S e | T 5
HR [Source pressure Vacuum to 4500 psig (31 MPa) N S e e S I 0.34 §
S N—ee——— 0288 [ o
: L e [Tt g | =
Wetted Parts Material e O G —— 0215 ——
o | T TTTTTTTTee——aL__ o —
WV s==—ce T 0.14 7]
Wetted Parts B S [ SH O~ e 0.07 N
Body Brass 316L SS ol > TTTmmmeeeeed T 0.00 <
Poppet 316 SS Ni-Cr-Mo alloy 0 100 200 300 400
Diaphragm 316 SS Ni-Cr-Mo alloy Flow rate (slpm, N2)
Seat PCTFE PCTFE o
(Option: Polyimide, PEEK) (Option: PEEK) Inlet pressure: =+ 100 psig (0.69 MPa) —-- 80 psig (0.55 MPa) @
AK1500 -~ 40 psig (0.28 MPa) — 20 psig (0.14 MPa)  — -
- . (-]
Dimensions inch (mm) Sl ae—— 0.34 =
TSR =
AK1500 . 0212(e538) _ D
1 40 s P~ 0.28 _ g
T /§7 'u..._,___._“.: ................. ™ n“-s S
‘ - 13; ~\_\.\.; ........................ = E—
‘ 2 o 30 E SE—— 0.21 =
! 238 2 R s % =
‘ E g § . .‘-‘;t: """"""""" 3 -8
| 185 S 20 To=e 0145 | <
i N|s5 & = eI k) I~
. 1 =2 = IS T=Yuna, 5
o | e ofs 3 S gl | =
| 6| =8 10 T 0.07 7
é S 2 N ;.;;.:'L"; ............ i
’ | ‘ 02.25 (857.2) = i% e s i E
‘ oe 0 0.00 "
%3 0 20 40 60 80 o
= g Flow rate (slpm, Nz) S
,Ia < f,
E Inlet pressure: —— 150 psig (1.0 MPa) 2
AK1510HF with 1/4 Inch Fittings, Gas temperature is 21°C | ©
(2'2 2) 2 x M5 x 0.8, depth 0.25 (6.4) 100 0.69
’ (Mounting hole) [
2.00 (950.8) 90 0.62 Ee
\\ = E
. . . . 80 — 0.55 sSa
AK1500 series compression fitting dimensions S T~ = =5
G 70 — — 0.48 & S
2 T 2
\ ~—"
ry © 60 [ T 04 o| M
i 3
Connections inch | (mm) 2 50 I — _— 0.34 § ”
0] T [9) D
4T 45 [(114) & 40 008 5| |ES
6T 4.7 [(119) IS T T |EE
5 30 ] — 0213 %
o — @]
20 — 0.14
S 10 0.07 =E
C
- 0 0.00 et
A 0 20 40 60 80 100 120 140 160 180 200" 8 ;_
Flow rate (slpm, N2) £
Qo
0.88 Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 'Ec%
(22.4) atm) when N2 gas is flowing. —
! 2 x 10-32 UNF depth 0.25 (6.4) «
‘ (Mounting hole) .E
w s
(-]
-—0 H §
o
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Single Stage Regulator for General Applications

Intermediate flow
(Tied-diaphragm)

AK1400T series

—

® High inlet pressure type Standard: Max. 2300 psig (15.9 MPa)
HR (option): Max. 3000 psig (20.7 MPa)

® Flow capacity to 400 slpm
® Body material: Stainless steel and Brass available
® Ni-Cr-Mo alloy internals standard

How to Order (See p. 250 for ordering syntax)

®

PortNumber—I
® ® ®

® Sub-atmospheric
pressure delivery option
® Tied-diaphragm design

}

€an

AK14

02

T[S

4PL

6

60 [0

1 I I I I T —
Delivery pressureo—| ‘_l — l —]4I lK—bl
Code]  Delivery pressure Ports Pressure gauge unit =3 no
10 30 psig (0.007 to 0.2 MPa) Material Code Unit Code Knob
02 |  Sub-atmospheric (A): 100 mm Hg Code|  Ports B |S, SH No code osig/bar No code| Standard
absolute to 30 psig (-88 kPa to 0.2 MPa) 2P | Refer 0 ——— MPA MPa KL | Knob LOTO
06 |  1to60psig (0.007to 0.4 MPa) 3P |thefollowing | — | @ +3) Pressure gauge unit MPa or psigbar .
10 | 210100psig (001410 0.7 MPa) 4PL | porting K selectable. However under Japanese ¢ Bonnet option
15| 5t0150psig (0.03410 1.0 MPa) 5PC | configurations. @ | @ regulation, only MPa s available in Japan. Code Bonnet
Material ® . Seat material &— No code Standarq
Code] Body [Poppet|Diaphagn] Nozzle | ® Range options *" Code Material P | Panelinstallation®®
ificati BP | Bonnet port (NPT 1/8 inch
B | Brass NI-Cr-Mo INi-Cr-Mo| 316 SS Code | Specification No code PCTFE_(S_tandard) - p _ ( - )
1S _laigLss| aloy | aloy Nocode, Standard Vs Polyimide *4) «6) Panel mounting hole:
SH Ni-Cr-Mo alloy A | Sub-atmospheric «4) Not available with SH material. dia. 1.56 inch (39.6 mm).

#1) Only available with AK1402T.

© Gauge port

Porting Configuration (Extra outlet port®), Inlet®), Outlet®) ©Option _
lConnections cod Pressure gauge *2 Code Specification
(InIet@, Outlet@) ode psig/bar unit [ MPa unit No code o hSt?r:dard
Code| Connections talcoce No gauge port HR (Ma:(ginleltn essurs 3000 p
- No pressure gauge - nlet pressure 3000 psig
4 | NPT 1/4inch 0 P > gaug (20.7 MPa)) *5)
6 NPT 3/8 inch (Gauge port: 1/4 inch NPT) *2) +5) Not avallable with AKI402T
3 NPT 1/2 inch c | Nopressure gauge (1/4inch NPT | ) ar?d i‘%‘ :OGeTWI
4T |1/4 inch compression pluvg is installedlbefore shipment.) :
6T |3/8 inch compression V3 [-30 !n.Hg to 30 psig -0.110 0.2 MPa
8T |1/2 inch compression L |-30 lln.Hg to 60 psig -0.1t0 0.4 MPa
@) » @ ©) 1 [-30inHgto 100 psig|-0.1 to 0.7 MPa
Sample Order Number H  [-30in.Hg to 160 psig|-0.1 to 1.1 MPa
AK1410TS 2 0 to 200 psig | 0 to 1.5 MPa
3 4PL 3 s5PC Pot ® @ 3 @ ® 10 [0to 1000 psig| Oto7 |\|<I/||T:>a
2P (616 40 | 0to 4000 psig | 0 to 28 MPa
(DIN @0UT (PExtra outlet port 3P |66 1 [MPA| | =1) Refer to gauge guide (P.139) for gauge specifications. Select a pressure gauge,
(@Gauge port (Inlet) (5)Gauge port (Outlet) 4PL| 660 1 [MPA which has a larger pressure range than the delivery pressure range of the regulator.
gIEIC_) g g 8 0 (1) NViPA #2) 1/4 inch NPT plug is included only for port code 4PL and 5PC.
Specifications
Operating Parameters AK1402TCIA AK1402T AK1406T AK1410T AK1415T
Delivery pressure 100 mm Hg absolute to 30 psig 1 to 30 psig 1 to 60 psig 2 to 100 psig 50 150 psig (0.034 to 1.0 MPa)
(-88 kPa to 0.2 MPa) | (0.007 to 0.2 MPa) | (0.007 to 0.4 MPa) | (0.014 to 0.7 MPa) |(Source pressure 1000 psig or less) *1)

Gas Select compatible materials of construction for the gas
Source pressure Vacuum to 300 psig (2.1 MPaH Vacuum to 2300 psig (15.9 MPa)
Proof pressure Inlet 1.5 times the maximum source pressure

Outlet 1.5 times the maximum delivery pressure
Burst pressure Inlet 3 t_imes the ma)fimum source pressure

Outlet 3 times the maximum delivery pressure

Ambient and operating temperature

-40 to 71°C (No freezing) *2

Leak rate

1 x 1019 Pa-m3/s

Connections

NPT female, Compression

Supply pressure effect

1.6 psig (0.011 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Installation

Bottom mount (Option: panel mount)

Internal volume

0.65 in3 (10.6 cm?3)

Weight

2.04 kg 3

%1) Source pressure above 1000 psig (6.9 MPa) decreases maximum delivery pressure to less than 150 psig (1 MPa) due to supply pressure
effect. When the source pressure is 2300 psig (15.9 MPa), achievable delivery pressure is around 129 psig (0.89 MPa).

%2) -10 to 90°C for Polyimide seat.
%3) Weight, including individual boxed weight, may vary depending on connections or options.
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Single Stage Regulator for General Applications
Intermediate flow (Tied-diaphragm)

Option

High inlet pressure
Changes from the standard type are:

|
AK1400T series

Option Other Parameters AK1410T |

AK1415T

HR Source pressure

Vacuum to 3000 psig (20.7 MPa)

Wetted Parts Material

Wetted Parts B S [ SH

Body Brass 316L SS

Poppet Ni-Cr-Mo alloy

Diaphragm Ni-Cr-Mo alloy

Nozzle 316 SS Ni-Cr-Mo alloy

Seat PCTFE (Option: Polyimide) PCTFE
Dimensions inch (mm)
AK1400T 92.12 (953.8)

21.50 (238.1)

22.62 (066.5) LJ

,
|
0.69 (17.5)

Max. 5.6 (142)
Max. 6.0 (152) (When selecting the AK1402TA or the option code P, BP, or HR)

02.50 (063.5)
0.88 (22.4) 2 x M5 x 0.8 depth 0.25 (6.4)
—— (Mounting hole)
D
\T’

v

Note) The standard port is @1.5. When selecting the AK1402TA or the
option code P, BP, or HR, the connection is NPT1/8 female thread.

AK1400T series compression fitting dimensions

Connections e
‘ inch | (mm)
4T 5.0 |(127)

6T 52 [(132)
8T 5.7 |(145)

>

Flow Rate Characteristics

Inlet pressure: —-— 2000 psig (13.8 MPa) ---- 600 psig (4.1 MPa)
— 200 psig (1.4 MPa)

AK1400T 1/2 inch Connection *)

80 —_—— 0.55

'-n-.-.-:_—_-_-:: ____ g S
70 e =i 10.48
\ ~~~~~~~~
> 60 == 041 ©
G el T N o
g s o s
© 50 ~ i Suyiar S 0.34 o
S = >
@ 40 e 0.28 @
o ..""""=.~_-_._ o
o FsSe~l o
= 30 Sy Se—eg 0.21 4
Q@ )
5 I~~~ =
O 20 e =— 0.14 &
%
10 0.07
0 0.00
0 100 200 300 400 500 600 700 800
Flow rate (slpm, N2)

Inlet pressure: ---- 80 psig (0.55 MPa) —— 60 psig (0.41 MPa)

AK1400T 1/2 inch Connection *)
50 — 0.34
I e
40 —===-10.28
2 I
e =3
o 30 021 o
=) T S =]
o | | es=maeal 7]
g \N _________ g
2 20 H0.14 &
o Qo
g I e E e g
10 oo 0.07
0 0.00
0 40 80 120 160 200
Flow Rate (slpm, N2)
AK1400TA Inlet pressure: 0 psig (14 kPa)
760 —T_ 0
700 — -8
= T e
| 600 21
%500 35 §
€ \ e
£ . — 5
o 400 -48 @
2 o
2300 -61 g
5 N =
@ 200 - 75 O
5 e
© 100 -88
0 -101
0o 1 2 3 4 5 6 7 8 9 10

Flow rate (slpm, N2)

Note) slpm, Nz: The volumetric flow rate under normal conditions
(0°C, 1 atm) when Nz gas is flowing.
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Single Stage Regulator for General Applications

High flow
(Tied-diaphragm)

AK 1200 series

® High inlet pressure type Standard: Max. 1700 psig (11.7 MPa)
HR (option): Max. 3000 psig (20.7 MPa)

® Flow capacity Standard: to 800 slpm
HF (option): to 1000 slpm
FC (option): to 1500 slpm

® Body material: Stainless steel and Brass available

resistance

® Tied-diaphragm design

How to Order (See p. 250 for ordering syntax)

,—Port Number—|
® @ @ @ ©®

@ ©®

® Ni-Cr-Mo alloy internals
available for corrosion

8

0

0

| | | [
Material ! Ports‘
Code| Body | Poppet |Diaphragm Material
B | Brass 316 SS b IS B |S,SH
S Ni-Cr-Mo | [2P[ — | @
316L SS|Ni-Cr-Mo|  alloy gp|neleriothe g
SH ——— following porting
alloy 14PL ] configurations. @@
5PC [ ] [ ]
gzee""eryDZir\Zsr;‘;:;sure Connections (Inlet(), Outlet2) e—
02 | 110 30 psig (0.007 0 0.2 MPa) C‘;de ﬁgg”ﬁiﬁ.mf]
06 | 2 o 60 psig (0.014 to 0.4 MPa) > NPT 38 !”Ch
10 |2 to 100 psig (0.014 to 0.7 MPa) ; NPT 12 !”Ch
15 |5 to 150 psig (0.034 to 1.0 MPa) AT T Comg:zssion
25 | Preset to 250 psig (1.7 MPa) 6T | 3/8 inch compression
Porting Configuration 8T | 1/2 inch compression

®
@ @®
3 apL

®
@ @ @ @®
2P 3P

® @
3 5PC

! [ l Knob ¢
Code Knob
. No code| Standard
Seat material KL Knob LOTO 0
Ng(;gze PCTF'\éa(tSetrﬁ Gard) +8) Not avaiable with AK1225,
VS Polyimide *3) Bonnet option
«3) Not available with SH Code Bonnet
material. No code Standard
P Panel installation *7)
® Pressure gauge unit *? BP | Bonnet port (NPT 1/8 inch)
Code Unit #7) Panel mounting hole: dia. 1.56 inch (39.6 mm).
No code psig/bar ¢ Option
L MPa Code Specification
*2) Pressure gauge unit MPa or No code Standard
psig/ar selectable. However HF High flow *6)
under Japanese regulation, FC |Force compensation(Cv: 0.65) *4) *6)

only MPa is available in Japan.

lGauge port (Extra outlet port®), Inlet®), Outlet®)

Pressure gauge *1)

Code

High inlet pressure
(Max. inlet pressure
3000 psig (20.7 MPa)) *5) 6)

«4) FC option is only available with connection size 1/2 inch,

HR

(DIN @OUT 3Extra outlet port

(@Gauge port (Inlet) ®Gauge port (Outlet)

psig/bar unit [ MPa unit but not available with AK1202, AK1206 and AK1225,
No code No gauge port +5) HR option is not available with AK1202 and AK1206.
0 | No pressure gauge (Gauge port: 1/4 inch NPT) *2) x6) Options "HF", "HC" and "HR" cannot be used
C | Nopressure gauge (1/4 inch NPT plug is installed before shipment.) in combination.
V3 -30 in.Hg to 30 psig -0.1t0 0.2 MPa
L | -30inHgto60psig | -0.1t00.4 MPa || Sample Order Number
: > Pot D @ ®® ®
1 -30 in.Hg to 100 psig -0.1 t0 0.7 MPa AK1202S[ 2P 1818
H -30 in.Hg to 160 psig -0.1to 1.1 MPa 3P |88 V3IMPA
2 0 to 200 psig 0to 1.5 MPa 4PL[8(8]0| [V3MPA
10 0 to 1000 psig 0to 7 MPa 4PL |88 |0 0
40 0 to 4000 psig 0to 28 MPa 5PC|1818]0[40V3MPA

+1) Refer to gauge guide (P.139) for gauge specifications. Select a pressure gauge,
which has a larger pressure range than the delivery pressure range of the regulator.

Specifications %2) 1/4 inch NPT plug is included only for port code 4PL and 5PC.
Operating Parameters AK1202 AK1206 AK1210 AK1215 AK1225
. 1 to 30 psig 2 to 60 psig 2 to 100 psig 510 150 psig (0.034t0 1.0 MPa)| Preset to 250 psig
Delivery pressure (0.007 to 0.2 MPa) | (0.014 to 0.4 MPa) | (0.014 to 0.7 MPa) |(Source pssure 1000psgorless) )| (1.7 MPa) 2)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 1700 psig (11.7 MPa)

Proof pressure Inlet 1.5 times the maximum source pressure
P Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure - - -
Outlet 3 times the maximum delivery pressure

Ambient and operating temperature

-40 to 71°C (No freezing) *3

Leak rate

1 x 1010 Pa-m3/s

Connections

NPT female, Compression

Supply pressure effect

3.5 psig (0.024 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Installation Bottom mount (Option: panel mount)
Internal volume 0.65 in3 (10.6 cm?3)
Weight 2.0 kg *4

#1) Source pressure above 1000 psig (6.9 MPa) decreases maximum delivery pressure to less than 150 psig (1 MPa) due to supply pressure effect. When
the source pressure is 1700 psig (11.7 MPa), achievable delivery pressure is around 125 psig (0.86 MPa ) (HF and FC option 120 psig (0.83 MPa)).
%2) 250 psig outlet pressure preset at 800 psig (5.5MPa) inlet pressure.
%3) -10 to 90°C for Polyimide seat. Optional ambient and operating temperature range available. Please contact SMC.
+4) Weight, including individual boxed weight, may vary depending on connections or options.
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Single Stage Regulator for General Applications

Options

1. High flow

Higher flow capacity with internal changes only, no change in

external dimensions. Changes from the standard type are:

Option| Other Parameters| AK1202 | AK1206 | AK1210 [ AK1215 | AK1225
HF Supply 4.2 psig (0.029 MPa) rise in delivery pressure

pressure effect | per 100 psig (0.7 MPa) source pressure drop

2. Force compensation

Force compensation feature added to HF option and has higher flow capacity
than HF option. Changes from the standard type are:

Option| Other Parameters AK1210 | AK1215
Source pressure Vacuum to 300 psig (2.1 MPa)

FC | Supply pressure effect 4.2 psig (0.029 MPa) ris¢ in delivery pressure per 100 psig (0.7 MPa) source pressure drop
Connections NPT 1/2 inch, 1/2 inch compression

3. High inlet pressure Changes from the standard type are:
Option| Other Parameters AK1210 [ AK1215
HR |Source pressure Vacuum to 3000 psig (20.7 MPa)

Wetted Parts Material

High flow (Tied-diaphragm) AK 12 00 Series

Flow Rate Characteristics

Inlet pressure: ===~ 1700 psig (11.7 MPa) —— 500 to 1000 psig (3.4 to 6.9 MPa)

AK1200 1/2 inch connections *)

90 i - - 0.62
5 80 0.55 =
2 %
o 70 0.48 &
5 5
@ 60 0.41 @
o =sbooo o
s S
5 50 0.34 g
=1 5
O 40 0.28 ©

30 0.21

0 100 200 300 400 500 600 700 800 900 1000
Flow rate (slpm, N2)

Inlet pressure: —-— 150 psig (1.0 MPa) ---- 100 psig (0.69 MPa)

Wetted Parts B S | SH
Body Brass 316L SS
Poppet 316 SS [ Ni-Cr-Mo alloy
Diaphragm Ni-Cr-Mo alloy
Seat PCTFE (Option: Polyimide) | PCTFE
Dimensions inch (mm)
AK1200 02.12 (953.8)
£3
=
21.50 (38.1) sle%
552
‘ . §2L
22.62 (266.5) L;J L‘t’ = gg
B ol |22
ﬁ =
92.50 (©63.5)
0.88 (22.4)
2 x M5 x 0.8 depth 0.25 (6.4)
(Mounting hole)
o

Note) The standard port is g1.5. When selecting
the option code P, BP, HR, or FC, the
connection is NPT1/8 female thread.

AK1200 series compression fitting dimensions

AK1200HF — 50 psig (0.34 MPa)

100 0.69
90 R 1 0.62
80—t 7= == 10.55 §

(2]
2 70 048 =
® 60 041 2
> >
8 50k 034 2
& 40— T 028 §
80— e 0213
3 20— 1014 3

10 0.07

0 0.00

0 200 400 600 800 1000

Flow rate (slpm, N2)

Inlet pressure: ---- 80 psig (0.55 MPa) — 60 psig (0.41 MPa)

AK1200 1/2 inch connections *)
50 re=ros 0.34
45 B B B == 0.31

S 40 028 %
[ R e
£ 35 F=l 1024 =
[0)
= 30 ~— 0212
2 25 2zze et 017 8
S 20 -~ el g
T 15 010 @
3 10 ——— 0.07 3
5 0.03
0 0.00

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700

UU Connections 4
: inch | (mm)

a7 5.0 |(127)
6T 52 [(132)
8T 5.7 |(145)

,%in,

Flow rate (slpm, N2)

Inlet pressure: 150 psig (1.0 MPa)

AK1200FC 3/4 inch connections *)
75 0.52
B 60 041 3
g \ =
o 45 0.31 @
- \ g
(7] (2]
2 30 — 021 £
B \ 3
5 15 \ 0.10 3
0 0.00
0 400 800 1200 1600 2000

Flow rate (slpm, N2)

Note) slpm, N2: The volumetric flow rate under normal conditions
(0°C, 1 atm) when N2 gas is flowing.
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Single Stage Regulator for General Applications | High flow

AK 1300 series

® Flow capacity to 1000 slpm
e Body material: Stainless steel and Brass available
® Inlet pressure: Max. 300 psig (2.1 MPa)

How to Order (See p. 250 for ordering syntax)

Port Number
072 o @

AK1302$4PL88§0

[ | |

Delivery pressuree®
Code| Delivery pressure
02 | 11030 psig (0.007 to 0.2 MPa)
06 | 21060 psig (0.014 to 0.4 MPa)
10 | 2t0 100 psig (0.014 to 0.7 MPa)
15 | 51t0 150 psig (0.034 to 1.0 MPa)

Material ® Connections Gauge port (Outlet(3), @)1

Code| Body |Poppet | Diaphragm (Inlet®’ Outlet@) Cod Pressure gauge *1
B | Brass Ni-Cr-Mo Code| Connections %€ [ psig/bar unit_ | MPa unit
s [a16L 55| 16 SS alloy 4 | NPT 1/4inch No code No gauge port
6 | NPT 3/8inch 0 No pressure gauge
8 NPT 1/2 inch (Gauge port: 1/4 inch NPT) *2)
Ports ® 4T |1/4inch compression c No pressure gauge

Material 6T |3/8 inch compression (114 inch NPT plug s installed before shipment,
Code Ports B 8T [1/2inch compression| | V3 |-30in.Hg to 30 psig-0.1 0 0.2 MPa
2P | Refer to the — L |30 .in.Hg to 60 psig -0.110 0.4 MPa
3P | following porting | — -30 in.Hg to 100 psig|-0.1 to 0.7 MPa
4PL| configurations. Y H  |-30in.Hg to 160 psig|-0.1 to 1.1 MPa
2 0 to 200 psig |0to 1.5 MPa
#1) Refer to gauge guide (P.139) for gauge
specifications. Select a pressure gauge,

[ 20 JC 37
—

Knob

Code Knob

No code| Standard

KL | Knob LOTO

¢ Bonnet option

Code Bonnet
No code Standard
P Panel installation*4)

Bonnet port

BP (NPT 1/8 inch)

#4) Panel mounting hole: dia.
1.56 inch (39.6 mm).

o Seat material

Code Material
No code| PCTFE (Standard)
TF PTFE *3

x3) PTFE seats reduce seat abrasion for
flow cycle application. Gas permeation
is greater with PTFE than PCTFE.

Portmg Conflguratlon which has a larger pressure range than the
@ @ delivery pressure range of the regulator.
#2) 1/4inch NPT plug is included only forport @ Pressure gauge unit *2
@ » @ O @ @ code 4PL. Code Unit
Sample Order Number No code psig/bar
Pot ©® @ ® @ MPA MPa
2P 3P 3 4pPL AK1302S[2P [8 [ 8 +2) Pressure gauge unit MPa or psig/bar
3P |88 V3|MPA selectable. However under Japanese
(IN @ouT (3@Gauge port (Outlet) 4PL| 8 | 8 | 0 [V3IMPA regulation, only MPa is available in
4PL1818[01]0 Ja
pan.
Specifications
Operating Parameters AK1302 AK1306 AK1310 AK1315
Delivery pressure 1 to 30 psig (0.007 to 0.2 MPa) | 2 to 60 psig (0.014 to 0.4 MPa) |2 to 100 psig (0.014 to 0.7 MPa)|5 to 150 psig (0.034 to 1.0 MPa)
Gas Select compatible materials of construction for the gas
Source pressure Vacuum to 300 psig (2.1 MPa)
Proof pressure Inlet 1.5 times the maximum source pressure
Outlet 1.5 times the maximum delivery pressure
Burst pressure Inlet 3 times the maximum source pressure
Outlet 3 times the maximum delivery pressure
Ambient and operating temperature -40 to 71°C (No freezing)
Leak rate 1 x 1019 Pa-m3/s
Connections NPT female, Compression
Supply pressure effect 4.6 psig (0.032 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
Installation Bottom mount (Option: panel mount)
Internal volume 0.65 in3 (10.6 cm3)
Weight 2.0 kg *
* Weight, including individual boxed weight, may vary depending on connections or options.
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Single Stage Regulator for General Applications .
High flow AK 1 300 Series

Wetted Parts Material

Wetted Parts B S
Body Brass 316L SS
Poppet 316 SS
Diaphragm Ni-Cr-Mo alloy
Seat PCTFE (Option: PTFE)

Dimensions inch (mm)

AK1300 AK1300 series compression fitting dimensions
92.12 (953.8)

Ve

Connections —
inch |[(mm

4T 5.0 |(127

Recommendations

)
)
6T 52 [(132)
8T 5.7 |(145)

@
m
5
o
(0]
e}
o
o
c
S
_1&8
NE
<Yl o
21.50 (©38.1) =£
38
D
é (2]
LJ =]
£ .
02.62 (966.5) =
o &
~ R
al |o
. ol |x = -
©
g =Y H H HH]
22.50 (263.5)
0.88 (22.4) 2 x M5 x 0.8 depth 0.25 (6.4) A
(Mounting hole)
—
o
hd Y

Note) The standard port is @1.5. When selecting the option code P
or BP, the connection is NPT1/8 female thread.

Flow Rate Characteristics

Inlet pressure: —-= 150 psig (1.0 MPa) ---- 100 psig (0.69 MPa) Inlet pressure: —-= 75 psig (0.52 MPa) ---- 50 psig (0.34 MPa)
AK1300 — 75 psig (0.52 MPa) AK1300 — 25 psig (0.17 MPa)

140 0.97 40 0.28
120 Pe=em e 0.83 35 0.24
2100 ko= I el oo &| | D 3 021 &
= ST [ S S 017 S
@ ool | 1 TTTe=- =i o o L
5 80 . =1 0.55 5 5 ~ 5
@ Tl a @ 20 BT TS 0.14 3
[ L e o [0] (0] S~~~ (0]
& 60— == 041 35 s N a
8 @ —amdee_ || T 3 |3 R, S S o 0.10 5
S 40 e 028 5 5 NG S 5
o I e ol |0 10 wmiree — = 0.07 &

\ ......... ~::\~\ ~
20 =F =——o—. 0.14 5 RATGE 0.03
I _ T+ :
0 0.00 0 0.00
0 200 400 600 800 1000 1200 0 100 200 300 400 500 600 700
Flow rate (slpm, N2) Flow rate (slpm, N2)

Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm) when N2 gas is flowing.
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High flow

Single Stage Regulator for General Applications (Tied-diaphragm)

AK9200 series

® 3/4 inch port size

® Inlet pressure: Max. 300 psig (2.1 MPa)
® Flow capacity: to 2000 slpm

e Body material: 316L SS

How to Order (See p. 250 for ordering syntax)
,— Port Number—|
O) @ ® @ Knob

AK92|02| S 4PL 1|2 1|2 00 e e

No code|

Delivery pressureo—I | | l KL | Knob LOTO
Code Delivery pressure .
02 | 1 to 30 psig (0.007 to 0.2 MPa) Bonnet option
06 2 to 60 psig (0.014 to 0.4 MPa) Code Bonnet
10 | 2to 100 psig (0.014 to 0.7 MPa) No code Standard
15 | 5to 150 psig (0.034 to 1.0 MPa) P Panel installation *3
Material BP |Bonnet port (NPT 1/8 inch)
Code Body Poppet Diaphragm x3) Panel mounting hole: dia. 1.56
S 316L SS 316 SS Ni-Cr-Mo alloy inch (39.6 mm).
o— | .
T l::::):tt: Connections ¢ Pressure gauge unit *?
aPL | 2 (InletD), Outlet(2) Code Unit
ports = .
Code Connections No code psig/bar
12 NPT 3/4 inch MPA MPa
12T | 3/4 inch compression +2) Pressure gauge unit MPa or psig/bar
. . . selectable. However under Japanese
Porting Configuration Gauge port (Outletd), @)e regulation, only MPa is availat?le in
Pressure gauge *1) Japan.
i psig/bar unit | MPa unit P
0  [No pressure gauge (Gauge port: 1/4 inch NPT) *2)
c No pressure gauge
(1/4 inch NPT plug is installed before shipment.)
® 4pL V3 | -80in.Hg to 30 psig 0.1t00.2MPa__ | .4) Refer to gauge guide (P.139) for gauge specifi-
TOP VIEW L | -30in.Hgto60psig | -0.1t00.4MPa cations. Select a pressure gauge, which has a
1 |-30in.Hgto 100 psig | -0.1t00.7 MPa larger pressure range than the delivery pres-
@DIN @ouT H [-30in.Hgto 160 psig| -0.1to 1.1 MPa sure range of the regulator.
(3@ Gauge port (Outlet) 2 0 to 200 psig 0to 1.5 MPa +2) 1/4 inch NPT plug is included.
Specifications
Operating Parameters AK9202 AK9206 AK9210 AK9215
. 1 to 30 psi 210 60 psi 2to 100 psi 5 to 150 psi
Delivery pressure (0.007 to 02 I\%Pa) (0.014 to 04 I\%Pa) (0.014 to 0y MgPa) (0.034 to 10 MgPa)
Gas Select compatible materials of construction for the gas
Source pressure Vacuum to 300 psig (2.1 MPa)
Proof pressure Inlet 1.5 times the maximum source pressure
Outlet 1.5 times the maximum delivery pressure
Burst pressure Inlet 3 times the maximum source pressure
Outlet 3 times the maximum delivery pressure
Ambient and operating temperature -40 to 71°C (No freezing)
Leak rate 1x 1019 Pa-m¥s
Connections NPT female, Compression
Supply pressure effect 7 psig (0.048 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
Installation Bottom mount (Option: panel mount)
Internal volume 2.21in8 (36 cmd)
Wetted Parts Material
Wetted Parts S
Body 316L SS
Nozzle 316L SS
Poppet 316 SS
Diaphragm Ni-Cr-Mo alloy
Seat PFA
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Single Stage Regulator for General Applications .
High flow (Tied-diaphragm) AK92 00 Series

\
/‘\\ 2 x 1/4-20 UNC depth 0.35 (8.9)

(Mounting hole)

[}
=
2
©
. . =
Dimensions inch (mm) =
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AK9200 | AK9200 series compression fitting dimensions é
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Flow Rate Characteristics

AK9200 inlet pressure: ---- 150 psig (1.0 MPa) — 100 psig (0.69 MPa)

Flow Vacuum
Switches Generators Check Valves
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0 500 1000 1500 2000 2500 Note) slpm, N2: The volumetric flow rate under normal conditions
Flow rate (slpm, N2) (0°C, 1 atm) when N2 gas is flowing.
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Two Stage Regulator for General Applications

Low flow
(Tied-diaphragm)

AK1700 Series

® High inlet pressure type: Max. 3500 psig (24.1 MPa)
HR (option): Max. 4500 psig (31 MPa)
® Flow capacity Standard: to 30 slpm
® Body material: Stainless steel and Brass available
® Ni-Cr-Mo alloy internals available for corrosion resistance
e Minimizes supply pressure effect by two stage regulation

® Tied-diaphragm design

é

How to Order (See p. 250 for ordering syntax)

- Port Number—|
®© @ ® @ 6

AK17

02

S

5PC

414)0]0/0

|ﬁ [ | [ |
Material L
Code] Body Poppet Diaphragm _ Knob
B | Brass 316 SS 316 SS Pressure gauge unit =¥ Code Knob
S Code Unit No code| Standard
'sH| 3% SS[Nicrmo alloy | Ni-Cr-Mo alloy No code psig/bar KL | Knob LOTO
MPA MPa
Delivery pressure +4) Pressure gauge unit MPa Bonnet option
Code Delivery pressure l or psig/bar selectable. Code Bonnet
02 | 1 to 30 psig (0.007 to 0.2 MPa) Connections However under Japanese No code| Standard
06 | 2 to 60 psig (0.014 to 0.4 MPa) (Inlet), Outlet2) regulation, only MPa is P |Panel installation *)
10 | 2to 100 psig (0.014 to 0.7 MPa) | | [Code] Connections available in Japan. x7) Panel mounting hole:
20 |5 to 200 psig (0.034 to 1.4 MPa) *) 4 NPT 1/4 inch dia. 1.56 inch (39.6 mm).

+1) When AK1720 is selected, selecting | | 4T | 1/4 inch compression Seat material ®
option “NT” is required. Code Material e Option
No code| PCTFE_(S_tandard) Code Specification
Porting configuration ————— VS Polyimide *5) No code Standard
PK PEEK HF High flow
® @ +5) Not available with SH WR | Highinletpressure (Max. net
Gauge port material. pressure 4500 psig (31 MPa))6)
@ ® (Extra outlet port), Inlet@), Outlet) HRHE| High inlet pressure +
Pressure gauge *2) High flow*6)
Code " sigibar unit | MPa unit +6) Not available with B material.
No code No gauge port
® spC No pissu?e gzuge #2) Refer to gauge guide (P.139) p t feat ti
(MDIN @ouT 0 | (Gauge port 1/4inch NPT) =3 | for gauge specifications. oppe?t feature option
BExt et bort Nopessegane Select a pressure gauge, which Code Feature
Xtra outlet po (@ ‘ i ' has a larger pressure range No code| . Standard
@Gauge port (Inlet) V3 (XA(‘]WChHNPI p\;gls mgal\e; :effregh;pn':;;t‘) than the delivery pressure (First and second stage tied diaphragm)
(5)Gauge port (Outlet) 3 '30 !n.Hgto 5 059 '0'1 to 0 MPa range of the regulator. NT First stage tied,
-Uin.nglooupsig | 11092 W4} . 3) 1/4 inch NPT plug is included. second stage free poppet
1 |-30inHgto 100 psig|-0.1to 0.7 MPa
H  |-30inHgto 160 psig|-0.1t0 1.1 MPa| | Sample Order Number
2  [0to 200 psig| 0to1.5MPa Pot @ @ ® @ ®
10 [0to 1000 psig|Oto 7 MPa || AK1702S[5PC[ 4 [4 [0 [0 0] |
40 |0 to 4000 psig[0 to 28 MPa 15PC[ 4 [ 4 [ 0 [40[V3|MPA|
Specifications
Operating Parameters AK1702 AK1706 AK1710 AK1720
Delivery pressure 1 to 30 psig 2 to 60 psig 2 to 100 psig 5 to 200 psig
yp (0.007 to 0.2 MPa) (0.014 to 0.4 MPa) (0.014 to 0.7 MPa) (0.034 to 1.4 MPa)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 3500 psig (24.1 MPa)

First stage pressure

175 psig (1.2 MPa)

Proof pressure Inlet 1.5 times the maximum source pressure
P Outlet 1.5 times the maximum delivery pressure

Inlet 3 times the maximum source pressure

Burst pressure Outlet 3 times the maximum delivery pressure

Ambient and operating temperature

-40 to 71°C (No freezing) *1)

Leak rate

1 x 1019 Pa-m3/s

Connections

NPT female, Compression

Supply pressure effect

0.05 psig (0.00035 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Installation Option: panel mount
Internal volume 0.9in8 (15 cmd)
Weight 1.95 kg *2)

%1) -10 to 90°C for Polyimide and PEEK seat. Optional ambient and operating temperature range available. Please contact SMC.
%2) Weight, including individual boxed weight, may vary depending on connections or options.
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Two Stage Regulator for General Applications
Low flow (Tied-diaphragm)

Wetted Parts Material

Options

AK1700 Series

Wetted Parts B S | SH
Body Brass 316L SS
Poppet 316 SS Ni-Cr-Mo alloy
Diaphragm 316 SS Ni-Cr-Mo alloy
Seat . PCTF!E PCTFE
(Option: Polyimide, PEEK) (Option: PEEK)

Dimensions

1. High inlet pressure
Changes from the standard type are:

Recommendations

Option

Other Parameters

AK1702 | AK1706 | AK1710 | AK1720

HR

Source pressure

Vacuum to 4500 psig (31 MPa)

inch (mm)

AK1700

22.12 (953.8)

AK1700 series compression fitting dimensions
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Flow Rate Characteristics
Inlet pressure: — 220 psig (1.5 MPa)
AK1700 Inlet pressure: 200 to 3000 psig (1.4 t0 20.7 MPa) AK1710HF with 1/4 Inch Fittings, Gas temperature is 21°C
100 0.69 110 0.76
90 0.62 100 0.69
80 - 0.55 90 0.62
2 70 = o48§ = e 055 &
2 . = 2 ~— ~—_ s
= < = 70 0.48 =
© 60 = 041 o [} ~——_ I~ — 0.41 o
> =] > 60 . >
@ 50 == 0.34 3 2 50 S~ —~— 0.34 2
S 40 ——— S 028a| | & 1 [T T a
<@ | E o 40 ~~— ~— 0.28 E
5 30 0.21 5 S 39 — 02135
© 20 — 0.14 o o T =0
S — : 20 \\ 0.14
10 0.07 10 0.07
0 [~ 0.00 0 0.00
0 50 100 150 200 0 50 100 150 200 250 300 350 400 450
Flow rate (slpm, N2) Flow rate (L/min(nor), N2)
Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm) when N2 gas is flowing.
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Pneumatic Actuation Pressure Regulator

Low flow

AK10PA Series

e Actuation control pressure isolated from process gas by two seals

® Body material: Stainless steel and Brass available
® High inlet pressure type: Max. 3500 psig (24.1 MPa)

® Flow capacity Standard: to 30 slpm
HF (option): to 120 slpm

® Ni-Cr-Mo alloy internals available for corrosion resistance
® 100 psig (0.69 MPa) outlet pressure achievable with 80 psig (0.55 MPa) control pressure or less

How to Order (see p. 250 for ordering syntax)

,—Port Number—|
O @ ® @ 6

AK10 PA[S

44|0] (0

Delivery pressurel

Code Delivery pressure
PA | 7 to 150 psig (0.05 to 1.0 MPa)
Material
Code| Body Poppet Diaphragm
e e BEEIES 316 SS
SH 816L.SS Ni-Cr-Mo alloy | Ni-Cr-Mo alloy
Ports @
Material
Code Ports B |S,SH
2P — [ ]
3:: Refer to the following —— :
aPL porting configurations. ° °
5PC [ ] [ ]

Porting Configuration (Top View)

4PL
|

lglption

mﬁons Code Specification
No code Standard
(InletD), Outlet(2) HF High flow #6)
Code Connections

+6) Full outlet pressure rating may not

4 NPT 1/4 inch be achieved at all inlet pressure.

©
©

@ @@D
4PL ®

o

4T | 1/4 inch compression
6T | 3/8 inch compression
° Seat material
l Code Material
Gauge port No code| PCTFE (Standard)
(Extra outlet port(3, Inlet®), Outlet®) VS Polyimide *3)
o Pressure gauge *1) PK PEEK
psiglbarunit | MPa unit TF PTFE #4 #5)
No code No gauge port +3) Not available with SH
0 | No pressure gauge (Gauge port: 1/4 inch NPT) *2) material.
C | Nopressure gauge (1/4inch NPT plugis installed before shipment) | | *4) Source pressure rating is
V15 [-30in.Hgto 15 psig| -0.1to 0.1 MPa limited to 300 psig
V3 |-30in.Hg to 30 psig| -0.1t0 0.2 MPa (2.1 MPa) or less.
L |-30in.Hgto 60 psig| -0.1t0 0.4 MPa | | *5) PTFE seats reduce seat
1| -30in.Hg to 100 psig | -0.1to 0.7 MPa abrasion for flow cycle
H |-30in.Hgto 160 psig | -0.1to 1.1 MPa ra)gfr'r']‘;f:t'g:] st;eater
V2 | -30in.Hg to 200 psi -0.1t0 1.4 MPa -
> 510 500 psigp 5o & NiPa with PTFE than PCTFE.
4 0 to 400 psig 0to 3 MPa
10 0 to 1000 psig Oto7MPa |ePressure gauge unit*?
30 0 to 3000 psig 0to 21 MPa Code Unit
40 0 to 4000 psig 0 to 28 MPa No code psig/bar
1) Refer to gauge quide (P.139) for gauge specifications. | MPA MPa
Select a pressure gauge, which has a larger pressure  #2) Pressure gauge unit MPa or
range than the delivery pressure range of the regulator. psig/bar selectable. However

@IN @OUT @Extra outlet port @Gauge port (Inlet) @Gauge port (Outlet)

Specifications

%2) 1/4 inch NPT plug is included only for port
code 4PL and 5PC.

under Japanese regulation,
only MPa is available in Japan.

Operating Parameters

AK10PA

Delivery pressure

7 to 150 psig (0.05 to 1.0 MPa)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 3500 psig (24.1 MPa) *1)

Proof pressure Inlet 1.5 times the maximum source pressure
P Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure - - -
Outlet 3 times the maximum delivery pressure

Maximum control pressure

150 psig (1.0 MPa)

Ambient and operating temperature

-40 to 71°C (No freezing) *2

Leak rate

1 x 1019 Pa-m3/s

Connections

NPT female, Compression

Control pressure port NPT 1/8 inch
Bonnet port NPT 1/8 inch
Supply pressure effect 0.38 psig (0.0026 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
Installation Bottom mount

Internal volume

0.5in3 (8.2 cm?d)

#1) Max. 300 psig (2.1 MPa) for PTFE seat.

%2) -10 to 90°C for Polyimide and PEEK seat. Optional ambient and operating temperature range available. Please contact SMC.
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Pneumatic Actuation Pressure Regulator

Low flow

AK10PA Series

Recommendations

Option
High flow
Higher flow capacity with internal changes only, no change in external dimensions. Changes from the standard type are:
Option Other Parameters AK10PA
HF Delivery pressure 7 to 150 psig (0.05 to 1.0 MPa) *)
Supply pressure effect 0.75 psig (0.0052 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

%) HF option will not achieve rated outlet pressure at all inlet pressures.

Wetted Parts Material

Flow Rate Characteristics

Wetted Parts B S | SH

Body Brass 316L SS

Poppet 316 SS Ni-Cr-Mo alloy

Diaphragm 316 SS Ni-Cr-Mo alloy

Seat _ PCTFE ~ PCTFE
(Option: Polyimide, PEEK, PTFE) |(Option: PEEK, PTFE)

Dimensions

inch (mm)

AK10PA

CONTROL

" PRESSURE PORT

21.86 (947.2)

21.50 (238.1)

BONNET
VENT PORT

92.25 (057.2)

(17.5)

Max. 4.5 (114)

2 x M5 x 0.8, depth 0.25 (6.4)

22.00 (950.8)

(Mounting hole)

O

Inlet pressure: ---- 300 psig (2.1 MPa)

AK10PA — 100 psig (0.69 MPa)
80 0.55
70— \~ _— 0.48
S 60 N b N 041§
& ~ o
8 N\ s
o 50K \ <034 3
i S e
g 40 T 028 3
s N ==~ s
5 30 S 021 5
3 20 g e =014 5

10 \\ 0.07

0 0.00

0 50 100 150 200 250 300 350 400
Flow rate (slpm, N2)

Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm)
when N2 gas is flowing.

Input / Output Characteristics

Inlet pressure:---- 3500 psig (24.1 MPa)

AK10PA — 250 psig (1.7 MPa)
Control pressure (MPa)
0.00 0.07 0.14 0.21 0.28 0.35 0.41 0.48 0.55 0.62 0.69 0.76 0.83
160 1 1.10
140 097 _
S P g
2120 v 083%
= / JRad <
2100 AF 0.69 2
=} ’ )
@ /" 7}
o 80 5 055 §
a /4/ a
> 60 7 041 >
[ & )
= A =
g 40 7 028 %
a] % a
20 / 5 0.14
0 i 0.00
0 10 20 30 40 50 60 70 80 90 100 110120
Control pressure (psig)
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Pneumatic Actuation Pressure Regulator

Low flow
(Tied-diaphragm)

AK15PA Series

e Actuation control pressure isolated from process gas by two seals
® Body material: Stainless steel and Brass available
® High inlet pressure type: Max. 3500 psig (24.1 MPa)

® Flow capacity Standard

: to 30 slpm

® Ni-Cr-Mo alloy internals available for corrosion resistance
© 100 psig (0.69 MPa) outlet pressure achievable with 80 psig (0.55 MPa)

control pressure or less

How to Order (See p. 250 for ordering syntax)

. c ‘01

,—Port Number—|
© @ 6 ® 6
l | I | I I 1
Delivery pressure
Code Delivery pressure Seat material
PA | 7 to 150 psig (0.05 to 1.0 MPa) Code Material
. Connections No code| PCTFE (Standard)
Material (Inlet®, Outlet2) VS | Polyimide 3
Code| Body Poppet Diaphragm Code ConEaene PK PEEK
g Brass | 34655 316 SS 4 NPT 1/4 inch «3) Not available with SH
| S | 1/4 inch compression material.
sH |16 SSINiCrMo alloy | N-Cr-Mo alioy g 3f8 nenco mg esson _
Ports L—e Pressure gauge unit *?
Material Code Unit
Code Ports B |S.SH No code psig/bar
5p ,. Gauge port MPA MPa
3P| Refer to the following | — | ® (Extra outlet port(d), Inlet®), Outlet®) ) Pressure gauge unit MPa
4PL | porting configurations. | @ [ Code - Pressure gauge *! i or psig/bar selectable.
5PC ° ° psig/bar unit | MPa unit Howev_er under Japar_Iese
No code| No gauge port regulation, only MPa is
. . . . 0 No pressure gauge (Gauge port: 1/4 inch NPT) *2) available in Japan.
Portmg Conflguratlon (TOP VIeW) C | Nopressure gauge (1/4 inch NPT plug is installed before shipment.)
® V15 | -30in.Hg to 15 psig -0.1 t0 0.1 MPa
V3 -30 in.Hg to 30 psig -0.1t0 0.2 MPa
@ ®» @ D L -30 in.Hg to 60 psig -0.1t0 0.4 MPa
1 -30 in.Hg to 100 psig -0.1t0 0.7 MPa
H -30 in.Hg to 160 psig -0.1to 1.1 MPa
2P 3P V2 | -30in.Hgto200psig | -0.1to 1.4 MPa
2 0 to 200 psig 0to 1.5 MPa
© ®© @ 4 0 to 400 psig 0to 3 MPa
@ @ ® @ @ @ 10 0 to 1000 psig 0to 7 MPa
30 0 to 3000 psig 0to 21 MPa
40 0 to 4000 psig 0 to 28 MPa
3 4PL 3 sPC #1) Refer to gauge guide (P.139) for gauge specifications.
Select a pressure gauge, which has a larger pressure

@IN @OUT @Extra outlet port

(®Gauge port (Inlet) G)Gauge port (Outlet)

Specifications

range than the delivery pressure range of the regulator.

4PL and 5PC.

#2) 1/4 inch NPT plug is included only for port code

Operating Parameters

AK15PA

Delivery pressure

7 to 150 psig (0.05 to 1.0 MPa)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 3500 psig (24.1 MPa)

Proof pressure Inlet 1.5 times the maximum source pressure
P Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure - - -
Outlet 3 times the maximum delivery pressure

Maximum control pressure

150 psig (1.0 MPa)

Ambient and operating temperature

-40 to 71°C (No freezing) *

Leak rate

1 x 1019 Pa-m3/s

Connections

NPT female, Compression

Control pressure port NPT 1/8 inch
Bonnet port NPT 1/8 inch
Supply pressure effect 0.41 psig (0.0028 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
Installation Bottom mount

Internal volume

0.53in3 (8.71 cm?3)

*) -10 to 90°C for Polyimide and PEEK seat. Optional ambient and operating temperature range available. Please contact SMC.
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Wetted Parts Material

Pneumatic Actuation Pressure Regulator

flow (Tied-diaphragm) AK 15PA Series

Low

Wetted Parts B S | SH

Body Brass 316L SS

Poppet 316 SS Ni-Cr-Mo alloy

Diaphragm 316 SS Ni-Cr-Mo alloy

Seat PCTFE (Option: Polyimide, PEEK) PCTFE (Option: PEEK)
Dimensions inch (mm)
AK15PA

CONTROL

" PRESSURE PORT

J

J

.w4:}§
il

fl

21.50 (938.1)

- - t——
'

21.86 (047.2)

BONNET
VENT PORT

92.25 (957.2)

Max. 4.5 (114)

IN

0.69
(17.5)

0.88

(22.4)

22.00 (950.8)

Flow Rate Characteristics

2 x M5 x 0.8, depth 0.25 (6.4)
(Mounting hole)

Input/Output Characteristics

Recommendations

AK | AZ ‘ AP ‘ Diaphragm Valves || BP “ AZ ‘ SL ‘ AP Regulators

Inlet pressure: ---- 300 psig (2.1 MPa)

Inlet pressure: ---- 3500 psig (24.1 MPa)

AK15PA — 100 psig (0.69 MPa) AK15PA — 250 psig (1.7 MPa)
80 0.55 Control pressure (MPa)
N 0.00 0.07 0.14 0.21 0.28 0.34 0.41 0.48 0.55 0.62 0.69 0.76 0.83
70 . 0.48 160 1.10
________________ /r
5 60 S — 0.41 E ’8140 Vs 0.97 =
2 s S| | 2120 //, : 083 %
5 50 k= 034<| | & =
5 \\ """"" - S| | 2100 L 0.69 2
(ZI’) 40 B bt o 0.28 3 ; /," ’ 5
3 Y ol |8 80 ,/, " 055 8
= S| | & o g
s 30 021 5 > 60 ,/, 0.41 >
> | . 5 g / R g
o 20 0.14 O = 40 —f 0.28 5
a 4 =}
10 0.07 20 1 0.14
0 0.00 0 0.00
0 50 100 150 200 250 300 350 0 10 20 30 40 50 60 70 80 90 100 110 120
Flow rate (slpm, N2) Control pressure (psig)
Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm)
when N2 gas is flowing.
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Pneumatic Actuation Pressure Regulator

Intermediate flow
(Tied-diaphragm)

AK14PAT series

e Actuation control pressure isolated from process gas by two seals

® Body material: Stainless steel and Brass available

® High inlet pressure type Standard: Max. 2300 psig (15.9 MPa)
HR (option): Max. 3000 psig (20.7 MPa)

® Flow capacity: to 400 slpm
® Ni-Cr-Mo alloy internals standard

® 100 psig (0.69 MPa) outlet pressure achievable with 80 psig (0.55 MPa)

How to Order (See p. 250 for ordering syntax)

AK14PA T

—

© @

Port Number

® ® ®

S

4PL

6/ 6

0L [O

[ | |

¢ Delivery pressure Optioné
Code Delivery pressure Code Specification
PA 7 Ito 150 psig (0.05 to 1.9 MPa) No code Standard
Sub-atmospheric (A): 100 mm Hg absolute to 30 psig (-88 kPa to 0.2 MPa) High inlet pressure *4)
Material HR | (Max. inlet pressure
Code| Body | Poppet | Diaphragm Nozzle . 3000 psig (20.7 MPa))
B | Brass ) ) Pressure gauge unit *? #4) Full outlet pressure rating may not
S 116l 55 N';\igyo Nl:’ﬁg;\ﬂo 816 SS Code Unit be achieved at all inlet pressure.
SH Ni-Cr-Mo alloy Ports N:II ;c;c\le psl\%zar | eSeat material
: . . Code Material
Material «2) Pressure gauge unit MPa or psig/bar
Range optionsl Ll Ports B |S,SH selectable. However under Japanese No code| PCTFE (Standard)
Code | Specification 2P — o regulation, only MPa is available in Japan. Vs : Poly.lmlde *3) :
No code| Standard 3P | Refertothefollowing | — | @ *3) Not available with SH material.
Sub- 4PL | porting configurations. | @ [ Gauge port
A~ | amospheric| | 5PC e | o (Extra outlet port(3, Inlet®), Outlet®)
. . . . Code Pressure gauge *1)
Porting Configuration (Top View) psiglbar unit | MPa unit
No code No gauge port
® 0 No pressure gauge (Gauge port: 1/4 inch NPT) #2)
Connections e C | Nopressure gauge (1/4 inch NPT plug is installed before shipment.)
Q R D (InIet@, Outlet@) V15 |-30in.Hgto 15 psig| -0.1to 0.1 MPa
Code Connections V3 -30 |an to 30 pSIg -0.1 t0 0.2 MPa
4 NPT 1/4 inch L [-30in.Hg to 60 psig| -0.1to 0.4 MPa
2pP 3P 6 NPT 3/8 inch 1 |-30in.Hg to 100 psig| -0.110 0.7 MPa
8 NPT 1/2 inch H [-30in.Hgto 160 psig| -0.1to 1.1 MPa
@ @ @ 4T |1/4 inch compression V2 -30 Ian to 200 pSIg -0.1 to 1.4 MPa
6T | 3/8 inch compression 2 0 to 200 psig 0to 1.5 MPa
2 0 @@) 8T [1/2 inch compression 4 0 to 400 psig 0to 3 MPa
10 0 to 1000 psig 0to 7 MPa
30 0 to 3000 psig 0to 21 MPa
© apL © spC 40 | 0104000 psig 0to 28 MPa

(DIN @0ouT BExtra outlet port

@Gauge port (Inlet) @Gauge port (Outlet)

Specifications

1) Refer to gauge guide (P.139) for gauge specifications. Select a pressure gauge,
which has a larger pressure range than the delivery pressure range of the regulator.
#2) 1/4 inch NPT plug is included only for port code 4PL and 5PC.

Operating Parameters

AK14PATCIA

AK14PAT

Delivery pressure

100 mm Hg absolute to 30 psig (-88 kPa to 0.2 MPa)

7 to 150 psig (0.05 to 1.0 MPa)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 300 psig (2.1 MPa)

Vacuum to 2300 psig (15.9 MPa)

Proof pressure Inlet 1.5 times the maximum source pressure
P Outlet 1.5 times the maximum delivery pressure
Inlet 3 times the maximum source pressure
Burst pressure - - -
Outlet 3 times the maximum delivery pressure

Maximum control pressure

150 psig (1.0 MPa)

Ambient and operating temperature

-40 to 71°C (No freezing) *)

Leak rate

1 x 1019 Pa-m3/s

Connections

NPT female, Compression

Control pressure port NPT 1/8 inch
Bonnet port NPT 1/8 inch
Supply pressure effect 1.6 psig (0.011 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
Installation Bottom mount

Internal volume

1.14in3 (18.7 cm3)

#) -10 to 90°C for Polyimide seat.
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Option

Pneumatic Actuation Pressure Regulator
Intermediate flow (Tied-diaphragm)

AK14PA

T Series

High inlet pressure
Changes from the standard type are:

Option Other Parameters AK14PAT
HR Delivery pressure 7 to 150 psig (0.05 to 1.0 MPa) *)
Source pressure Vacuum to 3000 psig (20.7 MPa)

%) HR option will not achieve rated outlet pressure at all inlet pressures.

Wetted Parts Material

Flow Rate Characteristics

Wetted Parts B S | SH

Body Brass 316L SS

Poppet Ni-Cr-Mo alloy

Diaphragm Ni-Cr-Mo alloy

Nozzle 316 SS Ni-Cr-Mo alloy
Seat PCTFE (Option: Polyimide) PCTFE
Dimensions inch (mm)
AK14PAT

CONTROL

" PRESSURE PORT

L

02.74 (969.6)

ouT

291.87 (947.5)
(When selecting option code A)

21.88 (047.6)

BONNET
VENT PORT

02.62 (966.5)

(17.5)

Max. 4.9 (124.5)
Max. 4.7 (119.4) (When selecting option code A)

0.88

(22.4)
92.50 (263.5)

2 x M5 x 0.8, depth 0.25 (6.4)

(Mounting hole)

Inlet pressure: ---- 100 psig (0.69 MPa)

AK14PAT — 60 psig (0.41 MPa)
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Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm)
when Nz gas is flowing.

AP14PATA (1/4 inch connections) Inlet pressure: 2 psig (14 kPa)
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Input/Output Characteristics

Inlet pressure: ---- 2300 psig (15.9 MPa)

AK14PAT — 250 psig (1.7 MPa)
Control pressure (MPa)
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High flow

Pneumatic Actuation Pressure Regulator (Tied-diaphragm)

AK12PA Series

e Actuation control pressure isolated from process gas by two seals
® Body material: Stainless steel and Brass available
® High inlet pressure type Standard: Max. 1700 psig (11.7 MPa)
HR (option): Max. 3000 psig (20.7 MPa)

® Flow capacity Standard: to 800 slpm

HF (option): to 1000 sipm
® Ni-Cr-Mo alloy internals available for corrosion resistance
® 100 psig (0.69 MPa) outlet pressure achievable with 80 psig (0.55 MPa) control pressure or less

How to Order (See p. 250 for ordering syntax)
AK12 PA|S|[4PL 880/ |0
Delivery pressureI | | ! | I rO‘ption

Code Delivery pressure Code Specification
PA | 7 to 150 psig (0.05 to 1.0 MPa) . No code| Standard
Material o HF High flow 4 5)
Code| Body Poppet Diaphragm Pressure gaUQe. unit High inlet pressure *4) #5)
B | Brass 316 SS _ Code Uf}g HR | (Max. inlet pressure
S 316L SSL— Ni-Cr-Mo alloy No code psig/bar 3000 psig (20.7 MPa))
SH Ni-Cr-Mo alloy MPA MPa «4) Options “HF” and “HR” cannot be
quts ° +2) Pressure gauge unit MPa or used in combination.
Code Ports Material psig/bar selectable. However «5) Full outlet pressure rating may not
B |S,SH under Japanese regulation, be achieved at all inlet pressure.
2P — [ ] only MPa is available in Japan. Seat terial
3P Refer to the following | — [ eal maieria -
4PL | porting configurations.| @ | @ ¢ Gauge port Code Material
5PC e | o (Extra outlet port®), Inlet@), Outlet®)  [Nocode PCTFE (S_ta"dfar?)
Code Pressure gauge -] +3) Not avaisbo wih 57
Porting Configuration (Top View) Connections ¢ psig/barunit [ MPa unit material.
(InIet@, Ouﬂet@) No code| No gauge port

No pressure gauge (Gauge port: 1/4 inch NPT) *2)

® Code Connections 0 : = &
: C | Nopressure gauge (1/4inch NPT plug is installed before shipment,)
@ D @ @ 4 NPT 1/4 inch > -
6 NPT 3/8 inch V15 |-30in.Hgto 15 psig| -0.1to 0.1 MPa
8 NPT 1/2 inch V3 |[-30in.Hgto 30 psig| -0.1to0 0.2 MPa
L |-30in.Hgto 60 psig| -0.1to 0.4 MPa
2P 3P

4T | 1/4 inch compression - -
1 -30in.Hg to 100 psig| -0.1to 0.7 MPa

6T |3/8 inch compression - -
8T | 1/2 inch compression H [-30in.Hgto 160 psig| -0.1to 1.1 MPa

® ® @ V2 |-30in.Hg to 200 psig| -0.1 to 1.4 MPa
2 0 to 200 psig 0to 1.5 MPa
@ O @ D MIN @ouT 4 0 to 400 psig 0to 3 MPa
10 0 to 1000 psig 0to 7 MPa
Extra outlet port
% GX raou et plol t 30 | 0 to 3000 psig 0to 21 MPa
® aPL ® 5PC auge port (Inlet) 40 | 010 4000 psig 0 to 28 MPa

@Gauge port (Outlet) #1) Refer to gauge guide (P.139) for gauge specifications. Select a pressure gauge,
which has a larger pressure range than the delivery pressure range of the regulator.
#2) 1/4 inch NPT plug is included only for port code 4PL and 5PC.

Specifications
Operating Parameters AK12PA

Delivery pressure 7 to 150 psig (0.05 to 1.0 MPa)

Gas Select compatible materials of construction for the gas

Source pressure Vacuum to 1700 psig (11.7 MPa)

Proof pressure Inlet 1.5 'Fimes the ma)fimum so_urce pressure
Outlet 1.5 times the maximum delivery pressure

Burst pressure Inlet 3 times the maximum source pressure
Outlet 3 times the maximum delivery pressure

Maximum control pressure 150 psig (1.0 MPa)

Ambient and operating temperature -40 to 71°C (No freezing) *

Leak rate 1x 1010 Pa-md/s

Connections NPT female, Compression

Control pressure port NPT 1/8 inch

Bonnet port NPT 1/8 inch

Supply pressure effect 3.5 psig (0.024 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Installation Bottom mount

Internal volume 1.32in8 (21.6 cm3d)

*) -10 to 90°C for Polyimide seat. Optional ambient and operating temperature range available. Please contact SMC.
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Pneumatic Actuation Pressure Regulator
High flow (Tied-diaphragm)

|
AK12PA Series

Recommendations

Options
1. High flow
Higher flow capacity with internal changes only, no change in external dimensions. Changes from the standard type are:
Option Other Parameters AK12PA
HF Delivery pressure 7 to 150 psig (0.05 to 1.0 MPa) *)
Supply pressure effect 4.2 psig (0.029 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

2. High inlet pressure
Changes from the standard type are:

Option Other Parameters

AK12PA

HR Delivery pressure

7 to 150 psig (0.05 to 1.0 MPa) *)

Source pressure

Vacuum to 3000 psig (20.7 MPa)

%) HR and HF options will not achieve rated outlet pressure at all inlet pressures.

Wetted Parts Material

Flow Rate Characteristics

Inlet pressure: ---- 100 psig (0.69 MPa) —— 60 psig (0.41 MPa)

Wetted Parts B S | SH
Body Brass 316L SS
Poppet 316 SS [ Ni-Cr-Mo alloy
Diaphragm Ni-Cr-Mo alloy
Seat PCTFE (Option: Polyimide) | PCTFE
Dimensions inch (mm)
AK12PA CONTROL
_~PRESSURE PORT
J H U g 02.74 (069.6)
g
21.88 (947.6)
o
BONNET S
VENT PORT <
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<
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[e>]RTe]
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M )=
0.88
(22.4) 2 x M5 x 0.8, depth 0.25 (6.4)

92.50 (963.5)

(Mounting hole)

O

AK12PA 1/2 inch connections
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Flow rate (slpm, N2)

Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm)

when N2 gas is flowing.

Input/Output Characteristics

Inlet pressure:---- 1700 psig (11.7 MPa)

AK12PA — 250 psig (1.7 MPa)
Control pressure (MPa)
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Control pressure (psig)
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Welded Connection Series Back Pressure Regulator for Ultra High Purity

BP1000 Welded series

® For UHP gas delivery

® Operating pressure: 0.5 to 300 psig (0.0034 to 2.1 MPa)

® Body material: 316L SS secondary remelt

® Ni-Cr-Mo alloy internals available for corrosion resistance

How to Order (See p. 250 for ordering syntax)
liPort Number—|
@ ® @ 6

@
BP10 |01 S_| 2FTW FY4 FY4 -
Operating presslt;l Ports Knob$

Code Pressure Code | Ports Code Knob
01 | 0.5 to 10 psig (0.0034 to 0.07 MPa) 2PW | 2 ports Connections No code| Standard
02 | 1 to 30 psig (0.007 to 0.2 MPa) 3PW | 3 ports (Inlet(), Outlet(2) KL | Knob LOTO
06 | 2 to 60 psig (0.014 to 0.4 MPa) Code Connections .
10 | 510100 psig (0.084 10 0.7 MPa) FV4|1/4 inch face seal (Female) Sonnet option_
20 |15 to 200 psig (0.1 to 1.4 MPa) MV4| 1/4 inch face seal (Male) No code Standard
30 |15 to 300 psig (0.1 to 2.1 MPa)| | ®Surface finish TW4 1/4 inch tube weld DN Pancl installation *3)

. Code | Surface finish Ra max | |FV6|3/8 inch face seal (Female)
Material® |No code| 15 uin. (0.4 um) Standard| [MV6| 3/8 inch face seal (Male)

*3) Panel mounting hole:
dia. 1.56 inch (39.6 mm).

Code! Body Nozzle |Diaphragm M 10 pin. (0.25 um) TW6 3/8 inch tube weld
| S| 316LSS 316L SS Vv 7 win. (0.18 um)
SH |secondary remelt| Ni-Cr-Mo alloy X 5 pin. (0.13 um) ¢ Seat material
Gauge port Code Material
(Extra outlet port®3), Inlet®), Outlet(®)) e N°_|?|‘:’de FKM I(DSTt'?Edard)
Pressure gauge *
il psig/bar unit g| ; MPa unit Bz FFKM
Porting Configuration No code No gauge port
©) 0 NO pressure gauge —e Pressure gauge unit *?
(Connections: 1/4 inch face seal male) Code Unit
@ ©) @ O V3 | -30in.Hg to 30 psig | -0.1 to 0.2 MPa No code psig/bar
L -30 in.Hg to 60 psig | -0.1 to 0.4 MPa MPA MPa
1 [-30in.Hgto 100 psig|-0.1t0 0.7 MPa |  .2) Pressure gauge unit MPa
2PW 3PW H -30 Ian to 160 pSIg -0.1to 1.1 MPa or psig/bar selectable.
V2 |-30in.Hg to 200 psig| -0.1 to 1.4 MPa However under Japanese
® 2 0 to 200 psig 0to 1.4 MPa regulation, only MPa is
4 0 to 400 psig 0to 3 MPa available in Japan.
@ (= ‘4@ #1) Refer to gauge guide (P.139) for gauge specifications. Select a pressure gauge, which
k-/ has a larger pressure range than the delivery pressure range of the regulator.
Sample Order Number
® 4PWL P ot © > ®
BP1001S [2PW|FV4|FV4
DIN @ouT @Gauge port (Inlet) ISPWIFV4|FV4I V3 IMPAI
Specifications
Operating Parameters BP1001 BP1002 BP1010 BP1020 BP1030
. 0.5 to 10 psi 1 to 30 psi 5 to 100 psi 15 to 200 psi 15 to 300 psi
Operating pressure (0.0034 to 0.57 I\%IPa) (0.007 to o.pz I\%Pa) (0.034 to o.? MgPa) (01t01.4 l\eng) (0.1 to 2.1 &Pg)
Gas Select compatible materials of construction for the gas
Proof pressure Inlet 1.5 times the maximum source pressure
Outlet 1.5 times the maximum delivery pressure
Burst pressure Inlet 3 times the maximum source pressure
Outlet 3 times the maximum delivery pressure
Ambient and operating temperature -10 to 71°C (No freezing) *V
Leak rate Inboard leakage 2 x 101" Pa-m3/s
Outboard leakage 2 x 1019 Pa-m3/s He
Across the seat leak Bubble tight
Surface finish Ra max 15 win. (0.4 um) Option: 10 win. (0.25 um), 7 win. (0.18 um), 5 win. (0.13 um)
Connections Face seal, Tube weld
Installation Bottom mount (Option: panel mount)
Internal volume 0.49in3 (8 cmd)
Weight 1.2 kg #2

#1) Min. -30°C for PTFE seat. Optional ambient and operating temperature range available. Please contact SMC.
+2) Weight, including individual boxed weight, may vary depending on connections or options.
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Welded Connection Series Back Pressure Regulator for Ultra High Purity B P 1 000 Wel d e’

Series

Wetted Parts Material

Wetted Parts S | SH
Body 316L SS secondary remelt
Diaphragm 316L SS Ni-Cr-Mo alloy
Nozzle 316L SS Ni-Cr-Mo alloy
Seat FKM (Option: PTFE, FFKM)
Seal PTFE
Dimensions inch (mm)
BP1000 92.12 (853.8)
I/ ‘ D
|
| =3
k]
2
i~| O
| Ning
21.50 (938.1) =
| HE
| 8o
‘ | ‘ 02.25 (957.2) S|lwo
\ ~
©
i =
_ | Pﬁ—
T T #
= (-
L] [ |
22.00 (950.8) )
. A ~
Connections inch | (mm) A §
FV4 S
MV 3.70 | (94.0) 0.83
TW4 2.96 | (75.2) (22.4)
G 4.70 |(119.4
MVe 70 1(119.4) P 2 x M5 x 0.8, depth 0.3 (6.4)
TW6 2.96 | (75.2) (Mounting hole)

Flow Rate Characteristics

N

BP1000 with FKM seat
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Flow rate (slpm, N2)

0.11

Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm)
when N2 gas is flowing.
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Back Pressure Regulator for General Applications

BP1000 series

® Operating pressure: 0.5 to 300 psig (0.0034 to 2.1 MPa)
e Body material: Stainless steel and Brass available
e Ni-Cr-Mo alloy internals available for corrosion resistance

p S
o ¢
How to Order (See p. 250 for ordering syntax)
Port Number
,E @) ® ®_| Knob

i

Code Knob
No code| Standard

00
|—|—_| KL | Knob LOTO

BP10[01|S|4PL 4j

Operating pressurel l_ _I =

Code pressure )
01| 0.5 to 10 psig (0.0034 to 0.07 MPa) Bonnet option
02 | 1 to 30 psig (0.007 to 0.2 MPa) Connections NCodi S?On;etd
06 2 to 60 psig (0.014 to 0.4 MPa) 0 code lanaard
10 | 5 to 100 psig (0.034 to 0.7 MPa) ngrenlet@,og::ggitg)g P__|Panel installation *°)
20 15 to 200 psig (0.1 to 1.4 MPa) 2 NPT 1/4 inch #5) Pane_l mounting hole: dia.
30 | 1510300 psig (0.1 to 2.1 MPa) 4T | 1/4 inch compression 1.56 inch (39.6 mm).
Material ® ¢ Seat material
Code| Body Nozzle Diaphragm l Code Material
B | Brass 316 SS 316 SS Gauge port (Inlet3), @) No code] FKM (Standard)
| S | 316 SS . _ Code .Pressurcle gauge *2) . TF PTFE
SH Ni-Cr-Mo alloy |Ni-Cr-Mo alloy *1 psig/bar unit [ MPa unit KZ FFKM
+1) Stainless steel is used for the BP1020SH and No code No gauge port
BP1030SH. No pressure gauge *3) -
Ports e Y (Gauge port: 1/4 inch NPT) "(I:(::essure g—galljni? unit*
Material No pressure gauge -
Code Ports B |S,SH © (1/4inch NPT plug is instaHgd bgetore shipment,) LS psig/bar
- 2 - - MPA MPa
2P | Please refer to the following | — | @ V3 | -30inHgto30psig |-0.1t0 0.2 MPa ) P VP /b
4PL | porting configurations. P 1| 30inHgo 100psig|-0.1 to 0.7 MPa| *4) Pressure gauge unit MPa or psig/bar
) i . H | 30inHgot0psg|-0.1to1.1MPa]  Selectable. However under Japanese
Porting Configuration V2 | 30inHglo20psig | 0.1 to 1.4 MPa Segulatlon, only MPa is available in
@ 2 | 0t0200psig |0to 1.5 MPa apan.
v 4 | 010400 psig | 0to3MPa
@ @ @ 0) 10 0to1000psig. 0to 7 MPa
+2) Refer to gauge guide (P.139)
for gauge specifications.
3 Select a pressure gauge, which
2P 4PL has a larger pressure range Sample Order Number
than the delivery pressure Pot © @ ® @
MDIN @ouT @@ Gauge port (Inlet) range of the regulator. BP1001S [ 2P [4[4
+3) 1/4 inch NPT plug is included 4PL 14141010
only for port code 4PL. 4PL1414]011MPA
Specifications
Operating Parameters BP1001 BP1002 BP1006 BP1010 BP1020 BP1030
. 0.5to 10 psi 1 to 30 psi 210 60 psi 5 to 100 psi 15 to 200 psi 15 to 300 psi
Operating pressure (0.0034 to o.og M%a) (0.007 to o.g I\%Pa) (0.014 to o.a I\/?Pa) (0.034 to o.? M%a) (0.1t0 1.4 lt)/lpi) (0.1t0 2.1 IE)/IPg)
Gas Select compatible materials of construction for the gas
Proof pressure Inlet 1.5 times the maximum source pressure
Outlet 1.5 times the maximum delivery pressure
Burst pressure Inlet 3 times the maximum source pressure
Outlet 3 times the maximum delivery pressure
Ambient and operating temperature -10 to 71°C (No freezing) *V
Leak rate 1 x 1010 Pa-m3/s
Connections NPT female, Compression
Installation Bottom mount (Option: panel mount)
Internal volume 0.49in3 (8 cm?3)
Weight 1.2 kg *2

#1) Min. -30°C for PTFE seat. Optional ambient and operating temperature range available. Please contact SMC.
+2) Weight, including individual boxed weight, may vary depending on connections or options.
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Back Pressure Regulator for General Applications BP1000 Series

Wetted Parts Material

Wetted Parts B S SH
Body Brass
Diaphragm 316 SS Ni-Cr-Mo alloy*")
Nozzle 316 SS Ni-Cr-Mo alloy
Seat FKM (Option: PTFE, FFKM)
Seal PTFE
+1) Stainless steel is used for the BP1020SH and BP1030SH.
Dimensions
BP1000 BP1000 series compression fitting dimensions
02.12 (953.8)
~ Vd N\
=
>
o
€
/ E
—| ©
% INTE=S
T——— =
o|$
— 5|8
0225  X|lo ‘
(©572) =T ;J
©
L) i
%
©
our | [T NMTAT JoN = T Bt
/@ = ‘ H B
| = -
0.88
(Mounting hole)
©2.00 (950.8)
Flow Rate Characteristics
BP1000 with FKM seat
30 0.21
28 —— 0.19
S 26 018 &
2 — s
S 24 017 @
i L g
£ 22 015 2
X X
3 3
& 20 0.14 8
18 0.12
165 20 40 60 80 100 01

Flow rate (slpm, N2)

Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm)

when N2 gas is flowing.
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Regulator
Pressure Gauges Guide

For AP/SL/AZ series (Installed before shipment*" / Order separately)

Specifications Model
Installation 5 Lower mount : Regulator Code.*2> Pressure range Unit Part number 3
Gas elect comp_atlble materials gauge port unit _ :
of construction for the gas V3 -30 in.Hg to 30 psig 00-83000023
Connections 1/4 inch face seal (Female) L -30 in.Hg to 60 psig 00-83000026
Temperature range -40 to 60°C (No freezing) 1 -30 in.Hg to 100 psig 00-83000021
25% to 75% of the scale: £1%F.S. H (No code) -30 in.Hg to 160 psig psig/bar *4 00-83000116
Accuracy Other than above: £2%F.S. 2 0 to 200 psig 00-83000020
(ASME B40.1 Grade A) 4 0 to 400 psig 00-83000007
Cleanliness ASME B40.1 level IV 10 0 to 1000 psig 00-83000022
No oil No oil 40 0 to 4000 psig 00-83000024
Case Stainless steel V3 -0.1t0 0.2 MPa 00-83000304
Material Window Polycarbonate L -0.1 t0 0.4 MPa 00-83000305
Socket 316L SS 1 -0.1t0 0.7 MPa 00-83000300
Bourdon tube 316L SS H MPA -0.1to 1.1 MPa MPa 00-83000297
2 0to 1.4 MPa 00-83000299
1.14(29 4 0to 3 MPa 00-83000301
10 0to 7 MPa 00-83000302
] 40 0 to 28 MPa 00-83000303
Y 7 «© ]
S 2 B g
= =l =2 1
\Lolo /| & N
‘ IR ©
@
« 3/4 HEX
9/16-18 UNF 0.73(185)  inon (mm)
For AK series (Installed before shipment / Order separately)
Stainless steel / Lower mount
Specifications Model
Installation Lower mount : Be ulator Code *2.) Pressure range Unit Part number *3)
Gas Select compghble materials material |gauge port unit : _
of construction for the gas V15 -30 in.Hg to 15 psig 00-83000102
Connections NPT 1/4 inch V3 -30 in.Hg to 30 psig 00-83000184
Temperature range -40 to 60°C (No freezing) L -30 in.Hg to 60 psig 00-83000181
25% to 75% of the scale: £2%F.S. 1 -30 in.Hg to 100 psig 00-83000182
Accuracy Other than above: £3%F.S. H -30 in.Hg to 160 psig 00-83000196
(ASME B40.1 Grade B or better) V2 |(No code)|-30 in.Hg to 200 psig |psig/bar *4)| 00-83000033
Cleanliness ASME B40.1 level IV 2 0 to 200 psig 00-83000193
No oil No oil 4 0 to 400 psig 00-83000194
Case Stainless steel 10 0 to 1000 psig 00-83000187
Material Window Polycarbonate 30 0 to 3000 psig 00-83000234
Socket 316L SS S 40 0 to 4000 psig 00-83000183
Bourdon tube 316L SS SH V15 -0.1t0 0.1 MPa 00-83000287
1.14 (29) V3 -0.1t0 0.2 MPa 00-83000288
L -0.1 to 0.4 MPa 00-83000289
1 -0.1t0 0.7 MPa 00-83000290
5 H -0.1to 1.1 MPa 00-83000291
~ V2 MPA -0.1 to 1.4 MPa MPa 00-83000292
8 2 0to 1.5 MPa 00-83000286
® 4 0 to 3 MPa 00-83000285
Qi 10 0to 7 MPa 00-83000284
8 30 0to 21 MPa 00-83000283
40 0 to 28 MPa 00-83000282
0.73 (18.5)
inch (mm)

+1) If one prefers shipment with the pressure gauges installed on the regulator, the material of gasket to be used on the connections will be Nickel

(no plated).

%2) When pressure gauge needs to be assembled with regulator when shipment, put this code as gauge port in How to Order.
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Regulator / Pressure Gauges Guide

For AK series (Installed before shipment / Order separately)
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Stainless steel / Center back mount

Specifications Model
Installation Center back mount Regulator Code Pressure range Unit Part number *3)
Select compatible materials -30in.Hg to 100 psig| . 00-83000224
Gas . - ~+ psig/bar #4)
of construction for the gas (Not applied) -30 in.Hg to 160 psig 00-83000272
Connections NPT 1/4 inch -0.1t0 0.7 MPa MPa 00-83000293
Temperature range -40 to 60°C (No freezing) -0.1to 1.1 MPa 00-83000294
25% to 75% of the scale: £2%F.S.
Accuracy Other than above: £3%F.S.
(ASME B40.1 Grade B or better)
Cleanliness ASME B40.1 level IV
No oil No oil
Case Stainless steel
Material Window Polycarbonate
Socket 316L SS
Bourdon tube 316L SS
3
1.14 (29 A
&
] P
~ |8° N
& ) ~
B o °
2.169 (55.1)
inch (mm)
Brass / Lower mount
Specifications Model
Installation Lower mount : Re ulator Code *2.) Pressure range Unit Part number *3)
Gas Select compfatlble materials material |gauge port unit : .
of construction for the gas V3 -30 in.Hg to 30 psig 00-83000265
Connections NPT 1/4 inch L -30 in.Hg to 60 psig 00-83000177
Temperature range -40 to 60°C (No freezing) 1 -30 in.Hg to 100 psig 00-83000178
25% to 75% of the scale: +2%F.S. H (No code) -30 in.Hg to 160 psig psig/bar *4 00-83000239
Accuracy Other than above: +3%F.S. 2 0 to 200 psig 00-83000218
(ASME B40.1 Grade B or better) 4 0 to 400 psig 00-83000205
Cleanliness ASME B40.1 level IV 10 0 to 1000 psig 00-83000186
No oil No oil B 40 0 to 4000 psig 00-83000179
Case Brass or Stainless steel + ZrN Coating V3 -0.1t0 0.2 MPa 00-83000278
Material Window Polycarbonate L -0.1t0 0.4 MPa 00-83000279
Socket Brass 1 -0.110 0.7 MPa 00-83000280
Bourdon tube Phosphor bronze H MPA -0.1to 1.1 MPa MPa 00-83000281
2 0to 1.5 MPa 00-83000277
1.14 (29 4 0to 3 MPa 00-83000276
10 0to 7 MPa 00-83000275
@ &l 40 0 to 28 MPa 00-83000274
g5 1 8
] & -
B o w
o |
NPT 1/4
0.42 (10.5)

inch (mm)

/A Warning

1. Use the pressure gauge within the rated pressure range.

2. When install the pressure gauge, verify the port (HP/LP), then install the gauge refer to page 141 for precautions.

3. After installation, perform a leak test.

+3) Part number of pressure gauge itself. Gauge are shipped separately.
+4) Under Japanese regulation, psig/bar unit gauge is not sold in Japan.

O
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Process Gas Equipment/Regulator
Specific Product Precautions

Be sure to read this before handling the products. Refer to page 248 for safety
instructions. For process gas equipment precautions, refer to pages 249, 250, and the

“Operation Manual” on the SMC website: https://www.smcworld.com

|

Selection

Operation

A\ Warning

1. Confirm the specifications.

When selecting the product, confirm the operating conditions,
such as type of gas, operating pressure (inlet and outlet), flow
rate, operating temperature etc., and use within the operating
range specified in the catalog. The product may not be
suitable for use with specific gases and applications/
environments. Check the compatibility of the product materials
with the process gas.

Design the equipment and select the product by
understanding the characteristics of gas.

. Use the pressure gauge within the rated

pressure range.

When installing a pressure gauge to the product, operating
pressure should not exceed the maximum allowable pressure
of the pressure gauge.

|

Mounting

/A Warning

1. Confirm the mounting direction of the product.

The high pressure (inlet) port is labeled with an “HP” mark and
the low pressure (outlet) port is labeled with an “LP” mark. In the
case of two stage regulator, the monitor port of first stage outlet
pressure is labeled with “MP” mark.

Make sure to connect the port labeled with “HP” mark, to the
high pressure. If any of the ports, other than “HP”, are connected
to the high pressure, it may cause damage or gas leakage.

. After installation, check internal leakage

(leakage across seat) of the product.

Check internal leakage (leakage across seat) with inert gases
such as nitrogen, etc., and select the most appropriate test
method depending on the application. The following procedures
are an example of how a test may be performed. It is intended
as an overview and not as an all inclusive description.

1) Rotate the adjustment wheel counterclockwise (DECR)
completely to relieve spring force. Then gradually open the
valve at inlet side to supply gas to the regulator.

2) Close the valves on the inlet and outlet side and hold for at
least 10 minutes. Then confirm the outlet pressure.

3) Rotate the adjustment wheel clockwise (INCR) until the
outlet pressure reaches the outlet pressure setting. Then
hold for at least 10 minutes and confirm the outlet pressure.

If outlet pressure continues increasing in steps 2) and 3)

above, the regulator may have internal leakage (leakage

across seat) and you should stop using the regulator
immediately and contact SMC or sales representative.

. Purge hazardous gases from system before

removing regulator from system.

Before removing regulators from system, fully open regulator
by turning adjustment wheel clockwise (INCR), and follow
proper procedures to flush system with inert gas such as
nitrogen to remove any residual hazardous gases.

|

Maintenance

A\ Warning

1. If a regulator requires repair, contact SMC.

141 Z;SVC

A\ Warning

. Do not use the regulator as shutoff valve or

safety valve.

. Do not rotate the adjustment wheel counterclockwise

(DECR) under no flow conditions.

If the adjustment wheel is rotated counterclockwise (DECR)
under no flow conditions but there is residual pressure
remaining in outlet side, it may cause damage to the regulator.
Decreasing of the setting pressure should be done under flow
conditions.

. Do not pressurize the regulator from outlet

side. If high pressure, which exceeds the
setting pressure, is supplied from outlet side,
it may cause damage to the regulator.

. Supply gas to the regulator.

Rotate the adjustment wheel counterclockwise (DECR)
completely to relieve spring force. Then, gradually open the
valve at inlet side to supply gas to the regulator. When
operating the valve, do not stand in front of the regulator and
pressure gauge. If the valve at inlet side is opened rapidly,
high pressure gas might be supplied into outlet side of the
regulator and it may cause severe damage or burst the
device.

. Adjust pressure.

When rotating the adjustment wheel clockwise (INCR), outlet
pressure will increase.

In order to adjust precisely, the wheel should be adjusted at
the desired flow conditions.

. Decreasing the setting pressure under flow

conditions.

When decreasing the setting pressure, make sure to open the
valve at outlet side to keep flow conditions. When rotating the
adjustment wheel counterclockwise (DECR) under flow
conditions, setting pressure will decrease.

. Stop using the regulator immediately if

resonance occurs.

Loud audible noise as well as vibration of device or fluctuation
of outlet pressure (resonance) may occur depending on
operating conditions etc. If this situation occurs, stop using the
regulator immediately and contact SMC or sales representative.
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Process Gas Equipment/Back Pressure Regulator
Specific Product Precautions

Be sure to read this before handling the products. Refer to page 248 for safety
instructions. For process gas equipment precautions, refer to pages 249, 250, and the

“Operation Manual” on the SMC website: https://www.smcworld.com

Recommendations
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Selection |

] Operation

A\ Warning

1. Confirm the specifications.

When selecting the product, confirm the operating conditions,
such as type of gas, operating pressure (inlet and outlet), flow
rate, operating temperature etc., and use within the operating
range specified in the catalog. Verify flow capacity of regulator
and vent or return line, are large enough to vent off gas
source without creating excessive back pressure. The product
may not be suitable for use with specific gases and
applications/environments. Check the compatibility of the
product materials with the process gas.

Design the equipment and select the product by understanding
the characteristics of gas.

2. Use the pressure gauge within the rated

pressure range.

When installing pressure gauges to the product, operating
pressure should not exceed the maximum allowable pressure
of the pressure gauge.

|

Mounting \

A Warning

1. Confirm the mounting direction of the product.
The high pressure (inlet) port is labeled with an “IN” mark and
the low pressure (outlet) port is labeled with an “OUT” mark.
Make sure to connect the port labeled with “IN” mark, to the
high pressure. If any of the ports, other than “IN”, is connected
to the high pressure, it may cause damage or gas leakage.

O

SVC

A\ Warning

1. Do not use the back pressure regulator as
shutoff valve or safety valve.

2. Pressure control

1) Rotate the adjustment wheel counterclockwise completely
to relieve spring force.

2) Partially open the valve at inlet side to supply gas to the
back pressure regulator.

3) Increase the inlet pressure to the setting pressure by
rotating the adjustment wheel clockwise.

4) Continue opening the valve at inlet side monitoring the inlet
pressure. When the inlet pressure increases above the
setting pressure, rotate the adjustment wheel
counterclockwise to relieve the inlet pressure to the setting
pressure.

5) Open the valve at inlet side completely and confirm that the
inlet pressure reaches the setting pressure.

3. Decreasing the setting pressure.
When decreasing the setting pressure, make sure to gradually
rotate the adjustment wheel counterclockwise until the inlet
pressure reaches the setting pressure.

4. Stop using the regulator immediately if

resonance occurs.

Loud audible noise as well as vibration of device or fluctuation
of outlet pressure (resonance) may occur depending on
operating conditions, etc. If this situation occurs, stop using
the regulator immediately and contact SMC or sales
representative.
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Diaphragm Valves

For Ultra High Purity (UHP): AP Series

Air Operated Type

Diaphragm Valve (Air operated type, FOr IOW PreSSUFE) -« - wwrwrseumseemiremisiisinsciines APBBO0 ++vveereereesseesseesseesssisssissssensseisnes p. 145
Diaphragm Valve (Air operated type, FOr IOW PreSSUFE) -« - wwwwrseusseemiremiriieiieeiines APABQQ ++-vvvvveereereeesersseesssmsssmsssissssenssnsees p. 147
Diaphragm Valve (Air operated type, FOr high pressure)-- - APBO0Q -+wvveeveeessessesesseissssssssssseieieins p. 149
Diaphragm Valve (Air operated type, FOr high pressure)- . APLOOQ ++--veveeeereessenssresesnieeiseniiniens p. 151
Diaphragm Valve (Air operated BYPE)-ereressrssseessereieeis s APAAG] +oovveveevevssessesseisisisssississis p. 153
Diaphragm Valve (Air operated type, For high pressure and high flow) «--..ceeeeeeeeennnes AP3130/3 113 ovvveveeveseessenieiiens p. 155
Diaphragm Valve (Air operated type, For high flow) e, APBT700 ++weeeeeessessessesesssisssssiissiseisieis p. 157
Diaphragm Valve (Air operated type, TWO Step)- - - wweresremmremeimeeisinsiceces AP3B7A/ABTA -+vevevereeseesseeseessrisennseinees p. 159
Diaphragm Valve (Air operated type, Metal seated) - - rererrumerireiricienis APB200 ++wrvveevssessessesssseissssssissiseisieins p. 161
Manually Operated Type

Diaphragm Valve (Manually operated type). - - e APBBO0 - vveeeeeereeeseesseessensseisesissienssisees p. 163
Diaphragm Valve (Manually operated type)- - - e APAGOQ +++-vvvevveeereeesersseessemsssissssssssenesensees p. 165
Diaphragm Valve (Manually operated type)- - - - werserumrrissiiiiieriseissie e AP3604/3624/3627 -+ wrevreereeererseesnes p. 167
Diaphragm Valve (Manually operated type)- - - - werserumrrissiiiiieriseissie e APA1B0/A1B7T -+vevevereeseesseeseeserssenssensnnes p. 169
Diaphragm Valve (Manually operated type, For high pressure and high flow) - P\ K] [1]1 F e p. 171
Diaphragm Valve (Manually operated type, FOr high flow) -« -sweesereessseesssenssseeseees AP3800/3900 -++vvevvvseeeersseresssseneesnaes p. 173
Diaphragm Valve (Manually operated type, Metal Seated) -« wwwwwssreussseisssiiinnniinnns AP3260/3262/3225 ---vveveeevineninennes p. 175
Metering ValVe ... AP3672/3675/46T5 - wrweeeeeereereeeenne p. 177
AP Series Optional POrting CONfIGUIATION - --rrrriiieeieierissssiiieies i p. 179
For Ultra High Purity (UHP): AZ Series

Air Operated Type

Diaphragm Valve (Air operated type)----- .181
Diaphragm Valve (Air operated type)---- - wwweecierinnenes . 183
Diaphragm Valve (Air operated type, For high pressure).-- . 185
Diaphragm Valve (Air operated type, For high pressure).-- . 187
Diaphragm ValVe (Air operated type)- - - e reersresseistierisiistisseisseississsssssesisnees . 189
Diaphragm Valve (Air operated type, FOr high flow) - e 191
Diaphragm Valve (Air operated type, TWO Step)- - wwsewrrusrrussissiissiisisiississsissiisnes 193
Manually Operated Type

Diaphragm Valve (Manually operated type): - - AZBEOQ -vveveevsesessememsessenssniseiseiniiaas p. 195
Diaphragm Valve (Manually operated type): - - AZAGOQ -vvvvvveesessessemsmmsessenissiseiseieiinas p. 197
Diaphragm Valve (Manually operated type)- - - - eeeeereeriniesseisseissisissinssisseisnisnenes AZ3604/3624/3627 -+-vrveveeereesenenens p. 199
Diaphragm Valve (Manually operated type)- - - - eeeeereeriniesseisseissisissinssisseisnisnenes AZAABO/AIBT -+ wevvvereereereeseessessesseisenninns p. 201
Diaphragm Valve (Manually operated type)- - - e eeereresriniesneisseissisissseiseienisnenes AZ3800/3900:++wreereereessessessesseiensnnnns p. 203
Meterihg N AUV ettt ettt sttt st nbe e AZ3672/3675/ABTS - wrevreeereererseneenenns p. 205
AZ Series Optional Porting CONfIGUIALION «------rrrrrrrrrssesssssssssssisiiisissssssssssssssssssssssssssss s p. 207

For General Applications: AK Series

Air Operated Type
Diaphragm Valve (Air operated type)------ . 209
Diaphragm Valve (Air operated type)-: . wweseeusssevsssinsnnnes 211
Diaphragm Valve (Air operated type, For high pressure).-- .213
Diaphragm Valve (Air operated type, For high pressure).-- .215
Diaphragm Valve (Air operated type, TWO StEP) -« - wersrerserstrerisrieiineiseiesieiseiseniees 217
Manually Operated Type
Diaphragm Valve (Manually operated type): - - AKBBOQ ++-verereeressessemsemssmsenssesssiseiseieines p. 219
Diaphragm Valve (Manually operated type): - - AKABOQ ++-+wvereeeessesemsemsemsenssesssiseiseieines p. 221
Diaphragm Valve (Manually operated type)- - e ewererieriniissiieienisisssiseiesisnenes AKB604/3624/3G27 -+ wseereereereesensns p. 223
Metering VAV ettt et AKSB672/3675/AGTH - evevevreeeereereneenes p. 225
LOTO Options fOr DIaPRragm VaIVES .- . p. 227
Diaphragm Valve Specific ProdUCt PreCAULIONS .- ittt p. 228
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Air operated type
(For low pressure)

Diaphragm Valve for Ultra High Purity
AP3500 Series

e Suitable for UHP gas supply line

® Body material : 316L SS secondary remelt

® Pneumatically actuated normally closed or normally open
o LOTO option available as an option (AP3540)

o Indicator switch available as an option (AP3550, AP3580)

How to Order (see p. 250 for ordering syntax)

W

(Inlet) (Outlet)
—1
Size—l— I ﬁl
Code| Cv Option
3 | 0.29 (AP3550 and AP3580 only)
Model Ports Code Specification
- - Code Ports No code —
Maximum operatin
Code Status pressupre g 2PW | 2 ports IPC | N.C. Indicator switch
542 125 psig (0.9 MPa) +) Optional porting and IPO | N.O. Indicator switch
540| Normally closed (N.C.) |145 psig (1.0 MPa) porting configurations ® .
550 300 psig (2.1 MPa) available. g‘ci;t mateuzlterim
580| Normally open (N.O.) |250 psig (1.7 MPa) . Retf_er th> thertAP series No code| PCTFE (Standard)
Material® zopr:?insrapt(i)orlnc?n age 179 LL Polyimide
chﬁe T SBSOdy magerial - 9 pag : +3) Not available with H material.
secondary reme : . i
H N-Cr-Mo alloy Connections (Inlgt, Outlet)e | Face to face dimension
. Code Connections Code Dimension
Sqrface finishe® FV4 | 1/4 inch face seal (Female) | [No code|2.12 inch (53.8 mm) Standard
Code Surface finish Ra max MV4 1/4 inch face seal (Male) 1.75 1.75 inch (44.5 mm) *1%2)
No code| 15 uin. (0.4 um) Standard TW4 1/4 inch tube weld 1) Onl lies to S material with
M 10 win. (0.25 um) FV6 | 3/8inch face seal (Female) | *1) Dy applies to S material i
v 7 uin. (0.18 um) MV6 | 3/8 inch face seal (Male) 4 or TW6 connections.
X 5 uin. (0.13 um) TW6 3/8 inch tube weld x2) AP3542 has limited clearance for
orbital weld head.
Specifications
Operating Parameters AP3542 [ AP3540 [ AP3550 AP3580

Status

Normally closed (N.C.)

Normally open (N.O.)

Gas

Operating pressure
Proof pressure
Burst pressure
Ambient and operating temperature

Select compatible materials of construction for the gas
Vacuum to 125 psig (0.9 MPa)[ Vacuum to 145 psig (1.0 MPa) #) ] Vacuum to 300 psig (2.1 MPa) [ Vacuum to 250 psig (1.7 MPa)
1.5 times the maximum operating pressure
3 times the maximum operating pressure
-10 to 71°C (No freezing) *2)

Cv 0.29
Leak | Inboard leakage 2 x 101" Pa-m3/s
rate | Outboard leakage 2 x 1019 Pa-m3/s *3)

Across the seat leak
Surface finish
Connections

1 x 1019 Pa-m?3/s
Option: 10 uin. (0.25 um), 7 uin. (0.18 um), 5 win. (0.13 um)
Face seal, Tube weld

#1) Vacuum to 125 psig (0.9 MPa) for
Polyimide seat.

Ra max 15 uin. (0.4 um)

Actuation pressure |60t 110psig (0.410 0.76 MPa) 70 to 110 psig (0.48 to 0.76 MPa) *#2) Max. 90°C for Polyimide seat.
Actuation port connection M5 x 0.8 NPT 1/8 inch M5 x 0.8 NPT 1/8 inch #3) Tested with Helium gas inlet
Actuation port location Top Side (360° rotatable) Top pressure 125 psig (0.9 MPa).
Installation Bottom mount x4) Weight, including individual boxed
Internal volume 0.06 in3 (1.07 cm?3) weight, may vary depending on
Weight 0.28 kg *4) 0.68 kg *4) 0.82 kg *4) \ 0.68 kg *4) connections or options.

Option +5) Refer to the specification for
LOTO (Lockout) N/A (Part number AP PL 210 N/A options. (P.227)

Indicator Switch (Option) Specification Wetted Parts Material

Code 1PO IPC Wetted Parts S H
Contacts NO (When the valve is open, |NC (When the valve is closed, Body 316L SS secondary remelt Ni-Cr-Mo alloy
the circuit is closed.) the circuit is closed.) Surface finish | Electropolish + Passivation Electropolish
Minimurn operating current 5 mA Diaphragm Ni-Co alloy
Power supply voltage 10 to 36 VDC Seat PCTFE (Option: Polyimide)] PCTFE
Rated isolation voltage 75 VDC
Rated operating current 100 mA
Rated operating voltage 24 VDC
Maximum load current 100 A
Ambient temperature range -25 t0 70°C
Function indicator lamp Available
Cable Polyurethane cable 2 cores, 2m| PVC cable 2 cores, 3 m
Brown (BN Brown (BN;
Wiring diagram Blie (BY) Bue8)) 1),
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Diaphragm Valve for Ultra High Purity
Air operated type (For low pressure)

AP3500 series

[}
=
2
=
=2
Dimensions inch (mm) | &
£
o
AP3542 AP3540 AP3550 23
M5 x 0.8 NPT 1/8 =
Actuation port \_{ Actuation port
N | ; - [
7] | =]
f o E
-
(=2}
21.36 (934.5) K
Indicator switch d]_
(Option) —
o
\ ‘ &
21.46 (937.1) [
| —
\ [auns| )
i M5 x 0.8 N
01.57 (940) ‘ Actuation port N =<
: o x
‘ N oo <
| | g - N -
N g q & @
Sd (3] “: ™ I
< ~
— o — - 3 &
jﬁﬂ o [ 5 q i S ;
U I S
.| U
! £
A <& <& A =
| B Sle slz B [ B £
(=5
IS
Connections: MVL], FVL] Connections: MVL], FVL] Connections: MVL], FV[] =
<
AP3580
NPT 1/8 .
Actuation port I
=
‘ . . A B
: Material |Connections inch (mm) inch | (mm)
FV4 ]
S 1.39 | (35.3) E
s TWa | i 12sq | (C284) |08 [(26.9) =
21.46 (37.1) FV6 193 | (49.0) 2
MV6 ) ) o
TW6 1.325 [ (83.7) ———
FV4 o
MV 1.45 | (36.8) £ g
©
@ H TW3 | 124dia | (0315 -8 @74 |BF
8 2 x Tube weld FV6 1.93 (49 o) = 5
Face seal (Male) ﬁ] N MV6 ’ : [}
o S e TW6 1325 [(33.7) L
— — g
— — e D § §
to (rag—~
A Mad’| Made to Order H
B | B
Products such as three port dual valves can be =
Connections: TW[] made with monoblock configurations. Please gE
contact SMC for details. =5
2=
£2
-
(%]
=
=]
=
2 x M5 x 0.8, depth 0.25 (6.4) 2 x M5 x 0.8, depth 0.25 (6.4) o
(Mounting hole) R/ (Mounting hole) _ J
Material code: S Material code: H
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Air operated type
(For low pressure)

AP4500 series >

e Suitable for UHP gas supply line

® Body material: 316L SS secondary remelt

® Pneumatically actuated normally closed or normally open
® LOTO option available as an option (AP4540)

o Indicator switch available as an option (AP4550, AP4580)

How to Order (see p. 250 for ordering syntax)

(Inlet) (Outlet)
540(S| |2PW [FV6|FV6

Diaphragm Valve for Ultra High Purity

E

&

AP 4

|
Size—l— I 1—‘ )
Code| Cv Option
4| 05 Ports (AP4550 and Af’gsgo only)
Model Code | Ports Code Specification
Maximum operatin 2PW | 2ports No code —
Code Status pressupre < Obti | £ . d IPC N.C. indicator switch
542 125 psig *) Optional porting an IPO | N.O. indicator switch
= porting configurations
540 | Normally closed (N.C.)| (0.9 MPa) ] .
= available. ¢ Seat material
sl 300 psig (2.1 MPa) Refer to the AP series i
580 Normally open (N.O.) |250 psig (1.7 MPa) . / Code Material
. optional porting No code| PCTFE (Standard)
Material ® configuration on page 179. VS Polyimide *3)
Code Body material +3) Not available with H material.
S_| 316L SS secondary remelt Connections (Inlet, Outlet) ¢ i _
H Ni-Cr-Mo alloy Code o TEaTE $Face to face dimension
Surface finish® | FV4 [ 1/4inch face seal (Female) Code Dimension
Code Surface finish Ra max MV4 1/4 inch face seal (Male) No code|2.12 inch (53.8 mm) Standard
No code| 15 uin. (0.4 um) Standard TW4 .1/4 inch tube weld 1.75 1.75 inch (44.5 mm) *1)%2)
M 10 pin. (0.25 um) FV6 | 3/8inch face seal (Female) | 1) Only applies to S material with
v 7 uin. (0.18 um) MV6 | 3/8 inch face seal (Male) TW4 or TW6 connections.
X 5 uin. (0.13 um) TW6 3/8 inch tube weld +2) Not available with AP4542.
Specifications
Operating Parameters AP4542 I AP4540 | AP4550 AP4580

Status

Gas

Operating pressure
Proof pressure
Burst pressure
Ambient and operating temperature

Normally closed (N.C.) Normally open (N.O.)
Select compatible materials of construction for the gas
Vacuum to 125 psig (0.9 MPa) [ Vacuum to 300 psig (2.1 MPa)[ Vacuum to 250 psig (1.7 MPa)
1.5 times the maximum operating pressure
3 times the maximum operating pressure
-10 to 71°C (No freezing) *1

Cv 0.5
Leak | Inboard leakage 2 x 101" Pa-m3/s
rate | Outboard leakage 2 x 1019 Pa-m3/s *2)

Across the seat leak

1 x 1019 Pa-m3/s

Surface finish

Ra max 15 uin. (0.4 um)

Option: 10 uin. (0.25 um), 7 uin. (0.18 um), 5 win. (0.13 um)

Connections

Face seal, Tube weld

Actuation pressure [60to 110 psig (0.4 o 0.76 MPa) 70 to 110 psig (0.48 to 0.76 MPa) 1) Max. 90°C for Polyimide seat.
Actuation port connection M5 x 0.8 NPT 1/8 inch M5 x 0.8 NPT 1/8 inch +2) Tested with Helium gas inlet
Actuation port location Top Side (360° rotatable) Top pressure 125 psig (0.9 MPa).
Installation Bottom mount #3) Weight, including individual boxed
Internal volume 0.12in3 (1.94 cm?3) weight, may vary depending on
Weight 0.28 kg *3) 0.68 kg *3) 0.82 kg *3) \ 0.68 kg *3) connections or options.

Option +4) Refer to the specification for
LOTO (Lockout) /A (Part number: AP PL 210) 9 N/A options. (P.227)

Indicator Switch (Option) Specification Wetted Parts Material

Code 1PO IPC Wetted Parts S H
Contacts NO (When the valve is open, |NC (When the valve is closed, Body 316L SS secondary remelt Ni-Cr-Mo alloy
the circuit is closed.) the circuit is closed.) Surface finish | Electropolish + Passivation Electropolish
Minimur operating current 5 mA Diaphragm Ni-Co alloy
Power supply voltage 10 to 36 VDC Seat PCTFE (Option: Polyimide)] PCTFE
Rated isolation voltage 75 VDC
Rated operating current 100 mA
Rated operating voltage 24 VDC
Maximum load current 100 A
Ambient temperature range -25 to 70°C
Function indicator lamp Available
Cable Polyurethane cable 2 cores, 2m| PVC cable 2 cores, 3 m
Brown (BN Brown (BN
Wiring diagram Bus @Y © B @Y 7
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Diaphragm Valve for Ultra High Purity
Air operated type (For low pressure)

AP4500 series

[}
=
2
®
=
» . q=;
Dimensions inch (mm) =
£
o
AP4542 AP4540 AP4550 2
M5 x 0.8 NPT 1/8 =
Actuation port X Actuation port
N | H [
7 I : o
j E
-
=
[<t]
21.36 (934.5 oc
Indicator switch dl
(Option) o
<<
21.46 (237.1) —
| )
|
1 M5 x 0.8 =2
01.57 (240) ‘ Actuation port N b
1 : E
‘ | 3 AR R —
| 8 o
] — (<) ; [==]
] & 9 8 S
S : = »n
3 | A —f 3 =
— __*_______C: _ o g
U % L 1 U =
A <8 A <8 A S
L B sl B | B sz B | B =
' S
Connections: MVL], FV[] Connections: MVL], FV[] Connections: MVL], FVL] e
(-
<<
AP4580
NPT 1/8 <
Actuation port I
. . A B =
: Material |Connections —— - <
‘ inch (mm) inch | (mm) L
l\':m 1.39 | (35.3) §
©
S E(,vg 1.12sq. | (028.4) 106 | (26.9) =
21.46 (837.1) MV6 1.93 | (49.0) §
TW6 1.325 | (33.7) °
l\';‘\',i 145 | (36.8) "
S
H TWa | i oadia | (0315 08 1274 |5%
ol FV6 =]
= 2 x Tube weld MV6 1.93 | (49.0) S5
[s]
Face seal (Male) N S
~ o TW6 1.325 | (33.7)
o —
— - @
" 1 s D § =S
to =
A Mad’| Made to Order 2
B | B
Products such as three port dual valves can be = g
Connections: TWL] made with monoblock configuration. Please gE
contact SMC for details. =5
S=
=]
=
=&
2
2
®
2 x M5 x 0.8, depth 0.25 (6.4) 2 x M5 x 0.8, depth 0.25 (6.4) a
(Mounting hole) 4 (Mounting hole) L Jj R S
Material code: S Material code: H
148

O

SVC



Diaphragm Valve for Ultra High Purity

Air operated type
(For high pressure)

AP3000 Series

e Suitable for UHP gas supply line
® Body material: 316L SS secondary remelt
® Pneumatically actuated normally closed or normally open

® High pressure type: Max. 4500 psig (31 MPa)

® LOTO option available as an option
e Indicator switch available as an option

w

Toch
—

-

How to Order (See p. 250 for ordering syntax)

- 7,
!/‘

k= T

(Inlet) (Outlet)
Modell l—\_'_‘ | l
Code| Status M. pereingpressure | Cv/ Connections (Inlet, Outlet) Option
00 3000 psig | 0.23 Code Connections Code Specification
02 Normally closed (N.C.) (20'7 MPa) 0.28 FV4 | 1/4 inch face seal (Female) No code =
04 3700 psg (255 Pe MV4 | 1/4 inch face seal (Male) IS Indicator switch
i gy Etole)| 0.23 TW4 1/4 inch tube weld
80 [Normally open (N.O.) {3000 psig (207 MPe) FV6 |3/8 inch face seal (Female) *2
Material ——— MV6 | 3/8 inch face seal (Male) *?
Code Body material TW6 3/8 inch tube weld *2)
S |316L SS secondary remelt l #2) Not available with AP3004 and AP3007. .
H Ni-Cr-Mo alloy *1) Ports Seat material
1) Not available with AP3004 Code | Ports Code | Material Model
and AP3007. o 2PW | 2ports Face to face dimension 3 e 3000(3002/3004/3007|3080
Surface finish® o500 poring and Code Dimension No code|PCTFE (Standarc) @ | @ | @ | — | @
Code | Surface finish Ra max porting configurations No code|2.12 inch (53.8 mm) Standard VS _|Polyimide*) @ | @ | ® | ® | @
No code[15 in. (0.4 um) Standard  gyajable, 1.75 | 1.75inch (44.5 mm) PK | PEEK* |—|—|@® | @ |—

M 10 ;fin. (0.25 um) Refer to the AP series *3) Only applies to S material x4) Not available with H material.
\'/ 7 win. (0.18 um) optional porting with TW4 or TW6
X 5 uin. (0.13 um) configuration on page 179. connections.
Specifications
Operating Parameters AP3000 | AP3002 | AP3004 | AP3007 AP3080
Status Normally closed (N.C.) Normally open (N.O.)
Gas Select compatible materials of construction for the gas

Operating pressure

Vacuum to 3000 psig (20.7 MPa)

[Vacuum to 3700 psig (25.5 MPa)| Vacuum to 4500 psig (31 MPa) | Vacuum to 3000 psig (20.7 MPa)

Proof pressure

1.5 times the maximum operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature

-10 to 71°C (No freezing) *"

-10 10 49°C (No freezing)[-10 to 60°C (No freezing)[-10 to 71°C (No freezing) *)

Cv

0.23

0.28

0.23

Inboard leakage

2 x 1011 Pa-m3/s

Leak rate

Outboard leakage

2 x 10-10 Pa-m3/s *2)

Across the seat leak

1 x 1019 Pa-m3/s

Surface finish

Ra max 15 uin. (0.4 um)

Option: 10 uin. (0.25 um), 7 pin. (0.18 um), 5 uin. (0.13 um)

Connections

Face seal, Tube weld

Actuation pressure

70 to 110 psig (0.48 to 0.76 MPa)

Actuation port connection

NPT 1/8 inch

Actuation port location

Top

Installation Bottom mount

Internal volume 0.06 in3 (1.07 cm?3)

Weight 1.27 kg *3

LOTO (Lockout) Option (Part number: AP PL 210) *4) | N/A

#1) Max. 90°C for Polyimide seat.

#2) Tested with Helium gas inlet pressure 1000 psig (6.9 MPa).

Indicator Switch (Option) Specification

+3) Weight, including individual boxed weight, may vary depending on connections or options.
+4) Refer to the specification for options. (P.227)

Wetted Parts Material

Code IS Wetted Parts S H
Switch type SPDT 316L SS .
Rated voltage Max. 30 VDC Body secondary remelt Ni-Cr-Mo alloy
Contact capacity Max. 3 VA - Electropolish + .
Switching current Max. 0.2 A Surface finish Passivation Electropolish
Carrying current Max. 0.5 A Diaphragm Ni-Co alloy
Lead wire AWG 24 AP3000, 3002, 3080 | PCTFE (Option: Polyimide) PCTFE
Cable length 3m PCTFE
Cable Blue: Common line Seat AP3004 (Option: Polyimide, PEEK) o
Color (Lead wire) | Brown: NC (When the valve is closed, the circuit is closed.) AP3007 Polyimide
Black: NO (When the valve is open, the circuit is closed.) or PEEK
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Diaphragm Valve for Ultra High Purity

high pressure) AP3000 Series

Air operated type (For

[}
=
=]
©
=2
Dimensions inch (mm) | &
£
o
AP3000 e
. . o
AP3002, AP3080, AP3004, AP3007 Indicator switch £
NPT 1/8 NPT 1/8 Indicator switch Note) o
Actuation port Actuation port (Option) 5
s
-
| =
| [+
[
Note) The mounting o
position varies =4
21.98 (950.3) depending on —
the product. 7
{ S
<<
21.98 (950.3) I
x
=3
= _ =
= o
~ ~ =)
| g 3@ ”
| - <8 4
i N £ o =
| g o I =
i S 1B =
‘ ™ < oS >
oS : S8 S
[=2-"] =
[=3=] L3p>r) r—
Face seal (Male) ™ O 8‘ ,s‘ <
oN
88 33 a
— » O . oo
i . o a m < oo
|| S O << < =
Il:\t ‘ | | N
: — — <<
"‘ 3z 3z =
B e~ B sl <
Face seal (Female) 8
. . A B >
Material ~|Connections—— a =
2 x Tube weld inch (mm) inch | (mm) S
FV4 ==
[X]
o 1 MVa 1.39 | (35.3) 3
(&)
s TW4 112sq. | (028.4) 1.06 | (26.9)
il [ 1.93 | (49.0)
— MV6 ’ i @
TW6 1325337 |E2
2 L) 145 |(368) |22
A MV4 ' ' =5
B B H TWa | 4 o4 gia | (0315 | -98 [(27.4)
Vo 1.93 | (49.0)
Connections: TWL] MV6 ' i “
TW6 1.325 | (33.7) @
==
. 22
Bottom view P S 2
to
Mads | Made to Order
(7]
— SE
Products such as three port dual valves can be §_l°—_’
made with monoblock configurations. Please s ;
contact SMC for details. £s
2xM5x 0.8, depth 0.25 (6.4) 2xM5x 0.8, depth 0.25 (6.4) § 8
(Mounting hole) (Mounting hole) e
Material code: S Material code: H
2
k=]
s
S
@
o

O
2




Air operated type
(For high pressure)

AP4000 series XE1

e Suitable for UHP gas supply line

Diaphragm Valve for Ultra High Purity

S~ i 1

® Body material: 316L SS secondary remelt !’

® Pneumatically actuated normally closed B

® High pressure type: Max. 3000 psig (20.7 MPa) g

o Indicator switch available as an option % "’

How to Order (See p. 250 for ordering syntax)

(Inlet) (Outlet)

AP4000[S| |2PW [FV4|FV4

Modell I_|_I— l_ lOption
Code Status Max. operating pressure Ports Code Specification
00 | Normally closed (N.C.)|3000psig (20.7 MPa) Code Borts No code —
2PW | 2 ports IS Indicator switch
Material +) Optional porting and
Code Body material porting configurations .
S | 316L SS S’écondary remelt available. Please refer to ¢ Seat material _
H Ni-Cr-Mo alloy page 179. Code Material
No code| PCTFE (Standard)
Surface finish Connections (Inle_t, Outlet) ® VS . Polyim?de *2) .
Toah | Suiaes (e B me Code __Connections +2) Not available with H material.
No code| 15 uin. (0.4 um) Standard N 1/4 m_ch face seal (Female) : :
M 10 ui MV4 | 1/4 inch face seal (Male) ¢ Face to face dimension
uin. (0.25 um) - n .
v 7 uin. (0.18 um) TW4 .1/4 inch tube weld Code _ Dimension
X 5 win. (0.13 um) FV6 | 3/8inch face seal (Female) No code| 2.12 inch (53.8 mm) Standard
— MV6 | 3/8inch face seal (Male) 1.75 1.75 inch (44.5 mm) =1
TW6 3/8 inch tube weld #1) Only applies to S material with
TW4 or TW6 connections.
Specifications
Operating Parameters AP4000
Status Normally closed (N.C.)
Gas Select compatible materials of construction for the gas
Operating pressure Vacuum to 3000 psig (20.7 MPa)
Proof pressure 1.5 times the maximum operating pressure
Burst pressure 3 times the maximum operating pressure
Ambient and operating temperature -10 to 71°C (No freezing) *1
Cv 0.35
Leak rate Inboard leakage 2 x 101" Pa-m3/s
Outboard leakage 2 x 1019 Pa-m3/s *2)
Across the seat leak 1x 1010 Pa-m3/s
Surface finish Ra max 15 uin. (0.4 um)  Option: 10 win. (0.25 um), 7 win. (0.18 um), 5 uin. (0.13 um)
Connections Face seal, Tube weld
Actuation pressure 70 to 110 psig (0.48 to 0.76 MPa)
Actuation port connection NPT 1/8 inch
Actuation port location Top
Installation Bottom mount
Internal volume 0.12in3 (1.94 cm?d)
Weight 1.27 kg #3)
*1) Max. 90°C for Polyimide seat. *3) Weight, including individual boxed weight, may vary depending on
#2) Tested with Helium gas inlet pressure 1000 psig (6.9 MPa). connections or options.
Indicator Switch (Option) Specification Wetted Parts Material
Code IS Wetted Parts S H
Switch type SPDT Body 316L SS secondary remelt Ni-Cr-Mo alloy
Rated voltage Max. 30 VDC Surface finish | Electropolish + Passivation Electropolish
Contact capacity Max. 3 VA Diaphragm Ni-Co alloy
Switching current Max. 0.2 A Seat PCTFE (Option: Polyimide) ] PCTFE
Carrying current Max. 0.5 A
Lead wire AWG 24
Cable length 3m
Cable Blue: Common line
Color (Lead wire) | Brown: NC (When the valve is closed, the circuit is closed.)
Black: NO (When the valve is open, the circuit is closed.)
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Diaphragm Valve for Ultra High Purity
Air operated type (For high pressure)

AP4000 Series

[}
=
=]
©
=
. . s
Dimensions inch (mm) =
£
o
AP4000 2
Indicator switch e
NPT 1/8 NPT 1/8 Indicator switch Note) ”
Actuation port Actuation port (Option) 5
s
-
| =
| 3
Note) The mounting o
position varies =4
21.98 (950.3) depending on E—
the product. 7
{ S
<<
21.98 (950.3) -
x
=<
[ LLT 1 E—
o
=)
| "
‘ 3
| @ ©
‘ fen s =
| g 3 g
z ‘ = S
~ =
Face seal (Ma%% N %7 g
(=)
‘ — o) o
- R I i : 5 =
]| ‘ -4 : ~
‘ = = <
A <@ 3 =
‘ B ol B sl L
Face seal (Female) 8
=
2 x Tube weld Material |Connections A =
inch (mm) inch | (mm) =S
o FV4 2
MVa 1.39 | (35.3) o
_ B S T:‘\'Ivg 1.12sq. | (028.4) 106 | (269) o
MV6 1.93 | (49.0) S_g
TW6 1.325 | (33.7) S8z
8 Fva 145 | (@68 | S
B | B MV4 45 | (368)
H L‘(,"g 124 dia. | (031.5) R08 [(@74)
Connections: TW 1.93 | (49.0) w
MV6 =2
. TW6 1.325 | (33.7) o2
Bottom view =Z
7
&
(7]
SE
—1 52
5] k=]
]
Qo
2 x M5 x 0.8, depth 0.25 (6.4) 2 x M5 x 0.8, depth 0.25 (6.4) ﬁg
(Mounting hole) (Mounting hole) —
Material code: S Material code: H »
S
s
S
@
o
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Diaphragm Valve for Ultra High Purity

Air operated type

AP4141 Series

e Suitable for UHP gas supply line

® Body material: 316L SS secondary remelt

How to Order (See p. 250 for ordering syntax)

liPort N@umberm

AP4141S

2PW

EE

Model
Code| Max. operating pressure Cv
41 250 psig (1.7 MPa) 0.8
Material ®

Code Body material
S |316L SS secondary remelt

Surface finish ¢

Code Surface finish Ra max
No code| 15 pin. (0.4 um) Standard
M 10 win. (0.25 um)
\'/ 7 win. (0.18 um)
X 5 uin. (0.13 um)

Porting Configuration

D R N

Seat material
Code Material
No code| PCTFE (Standard)
VS Polyimide
® Ports (Refer to the ® Connections (Refer to the
porting configuration.) porting configuration.)
Code Ports Code Connections
2PW 2 ports No code| No port
3PWD 3 ports FV4 1/4 inch face seal (Female)
3PWE 3 ports MVv4 1/4 inch face seal (Male)
3PWF 3 ports TW6 3/8 inch tube weld
4PWM 4 ports FV8 1/2 inch face seal (Female)
MV8 1/2 inch face seal (Male)
TW8 1/2 inch tube weld

(The porting configurations viewed from the actuator side are shown.)

IFWF

ZPW IFWD
@

9@@9 @.@@
—<— @ —lf—
el s

@—Db<—0 ® o @ > ®
@

@4 4puma

‘@

@

Sample Order Number
pt O @ ©® ®@
AP4141S [ 2PW [ MV8 [ MV8 | [
[ 3PWD | MV8 | MV8 | MV8 | |

Specifications

Operating Parameters

AP4141

Status

Normally closed (N.C.)

Gas

Select compatible materials of construction for the gas

Operating pressure

Vacuum to 250 psig (1.7 MPa)

Proof pressure

1.5 times the maximum operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature

-10 to 71°C (No freezing) *1

Cv 0.8
Leak rate Inboard leakage 2 x 10" Pa-m3/s
Outboard leakage 2 x 100 Pa-m3/s

Across the seat leak

1 x 1019 Pa-m3/s

Surface finish

Ra max 15 uin. (0.4 um)

Option: 10 uin. (0.25 um), 7 pin. (0.18 um), 5 uin. (0.13 um)

Connections

Face seal, Tube weld

Actuation pressure

70 to 110 psig (0.48 to 0.76 MPa)

Actuation port connection

M5 x 0.8

Actuation port location

Side

Installation

Bottom mount

Internal volume

0.37in3 (6.1 cmd)

#1) Max. 90°C for Polyimide seat.
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Diaphragm Valve for Ultra High Purity

Air operated type AP4 14 1 Series

Wetted Parts Material

Wetted Parts

S

Body

316L SS secondary remelt

Surface finish

Electropolish + Passivation

Diaphragm Ni-Co alloy
Seat PCTFE (Option: Polyimide)
Dimensions inch (mm)
AP4141
02.48 (063)
K ‘ q|
3
Face seal (Male) _ L g,
<
Y
e
D)
ol
A Face seal (Female)
Connections: MVL], FVL]
) : Il
I |
1
21.5 (838.1)
A A
Connections: TWL]
Ny
2 x M5 x 0.8, depth 0.25 (6.4)
(Mounting hole)
Connections inch | (mm)
FV4
MVa 1.59 | (40.4)
TW6 1.49 | (37.8)
FV8
—Mve | 2.12 | (58.8)
TW8 1.53 | (38.9)
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Diaphragm Valve for Ultra High Purity

Air operated type
(For high pressure and high flow)

AP3130 & 3113 Series

e Suitable for UHP gas supply line

e Body material: 316L SS secondary remelt
¢ Pneumatically actuated normally closed
® High pressure type: 20.7 MPa and 9 MPa

® Designed for bulk specialty gas (BSGS) delivery

e L OTO option available as an option

How to Order (See p. 250 for ordering syntax)

=y
it

AP31

30

S

2PW

(Inlet) (Outlet)

MV8|MV8
—

Model l lOption
Code| Maximum operating pressure | Cv Code Specification
13 1300 psig (9.0 MPa) 1.0 No code —
30 3000 psig (20.7 MPa) *1) 0.7 IS Indicator switch
#1) 2400 psig (16.5 MPa) for connection
size 3/4 inch.
— — t""_alte"a' ° ! connections (Inlet, Outlet)
ode ody material m
S | 316L SS secondary remelt C::c‘>ld4e 174 inchcfzzgescezn(sFemale) Seat material
H Ni-Cr-Mo alloy *2) NV 1/4 inch face seal (Male) Code Material
%2) Special export controls apply to TW6 3/8 inch tube weld No code| PCTFE (Standard)
Ni-Cr-Mo alloy body with 1/2 FV8 | 1/2inch face seal (Female) s Polyimide *4
inch or greater size connection. MV8 1/2 inch face seal (Male) x4) Not available with H material.
surf finish TW8 1/2 inch tube weld
ur ace Inis Ports ¢ FV12 | 3/4inch face seal (Female) *3)
NC°de LSS 7S ?a ma lf’ S MV12 | 3/4 inch face seal (Male) *3
g |(\:n°de 151”3‘- (i°n-4 (%mgsta;df'd o °::S TW12 3/4 inch tube weld
L Seo P #3) Prepare a suitable mating fitting
Specifications with a rated pressure.
Operating Parameters AP3113 AP3130
Status Normally closed (N.C.)
Gas

Select compatible materials of construction for the gas

Operating pressure

Vacuum to 1300 psig (9.0 MPa)

Vacuum to 3000 psig (20.7 MPa)

Proof pressure

1.5 times the maximum operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature

-10 to 65°C (No freezing) *"

Cv *2)

1.0

\ 0.7

Leak rate Inboard leakage

2 x 1011 Pa-m3/s

Outboard leakage

2 x 10-10 Pa-m3/s *3)

Across the seat leak

1 x 1019 Pa-m3/s

Surface finish

Ra max 15 pin. (0.4 um)

Option: 10 uin. (0.25 um)

Connections

Face seal, Tube weld

Actuation pressure

70 to 110 psig (0.48 to 0.76 MPa)

Actuation port connection NPT 1/8 inch
Actuation port location Top
Installation Bottom mount
Internal volume 0.36 in3 (6.0 cm3) for body
Weight 1.27 kg #4)

LOTO (Lockout)

Option (Part number: AP PL 210) *5

+1) Max. 90°C for Polyimide seat.
%2) Figure of 1/2 inch connection.
+3) Tested with Helium gas inlet pressure 500 psig (3.5 MPa).

Indicator Switch (Option) Specification

+4) Weight, including individual boxed weight, may vary depending
on connections or options.
+5) Refer to the specification for options. (P.227)

Wetted Parts Material

Code IS Wetted Parts S H
Switch type SPDT Body 316L SS secondary remelt Ni-Cr-Mo alloy
Rated voltage Max. 30 VDC Surface finish | Electropolish + Passivation Electropolish
Contact capacity Max. 3 VA Spring 316 SS Ni-Cr-Fe alloy
Switching current Max. 0.2 A Diaphragm Ni-Co alloy
Carrying current Max. 0.5 A Poppet 316L SS Ni-Cr-Mo alloy
Lead wire AWG 24 Seat PCTFE (Option: Polyimide) PCTFE
Cable length 3m

Cable Blue: Common line

Color (Lead wire) | Brown: NC (When the valve is closed, the circuit is closed.)

Black: NO (When the valve is open, the circuit is closed.)
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Diaphragm Valve for Ultra High Purity
Air operated type (For high pressure and high flow)

Dimensions

AP3130 & 3113 Series

inch (mm)

AP3113

NPT 1/8
Actuation port

Indicator switch

NPT 1/8

51.98 (950.3)

]

Actuation port

Indicator switch Note)
(Option)

51.98 (950.3)

Note) The mounting
position varies

depending
on the product.

 ——
Face seal
(Female)
) _
3 ©|3
Z ©Z
Face seal (Male) —%%7 q '(2. q|
2 19 (e
ol 2 X Tube weld ol
A 5 i ]
- - - - ] - - | : ; o
5= S e ——
22.0 (950.8) 22.0 (850.8) 22.0 (850.8)|
A \ A A A A | A
Connections: MVL], FV[] Connections: TWL] Connections: MV, FV(J
22.0 (250.8)

2 x M5 x 0.8, depth 0.35 (6.4)
(Mounting hole)

Bottom view

AP3130
NPT 1/8

Indicator switch
NPT 1/8

Indicator switch Note)

Actuation port

Actuation port (Option)

3

51.98 (950.3

51.98 (950.3)

Note) The mounting position varies
depending on the product.

[ |
©|= Connections A
& E 0% inch | (mm)
Nl 3|a )= FV4
2| °l= ® MVa 2.00 |(50.8)
© 10 TW6 1.375 [ (34.9)
N~
| ) ] S | ] S I\';‘\’,g 2.425 | (61.6)
/__\Fl_‘-‘ ) —T) 1H ;\\;\:82 1.79 | (45.5)
0 (950.8)| 0 (950.8)| Mivia ] 350 |(88.9)
A A A A TW12 | 3.25 | (82.6)
Connections: MV, FV[] Connections: MV, FV[J
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Air operated type

Diaphragm Valve for Ultra High Purity | o, high flow)

AP3700 Series

e Suitable for UHP gas supply line

® Body material: 316L SS secondary remelt

¢ Pneumatically actuated normally closed or normally open
® Purge ports and monoblock configurations available

¢ Indicator switch available as an option

How to Order (See p. 250 for ordering syntax)

(Inlet) (Outlet)
Model l L lOption
Code Status Code Specification
00 |Normally closed (N.C.) No code —
08 | Normally open (N.O.) IPC N.C. indicator switch
Material IPO N.O. indicator switch
Code Body material
S | 316L SS secondary remelt ¢ Purge port option
Surface finish ® Code | Specification
Code | Surface finish Ra max No code -
No code| 15 pin. (0.4 um) Standard C | Capped purge port
M 10 win. (0.25 um)
' 7 win. (0.18 um) lDiaphragm material
X 5 pin. (0.13 um) Code Material
Porting Configuration Connections (Inlet(), Outlet2)) No code| 316L SS (Standard)
Code Connections op £ BN Ni-Cr-Mo alloy
TW6 3/8 inch tube weld urge por
- <_® FV8 | 1/2inch face seal (Female) Code | Inlet® | Outlet® Seat material
@ Mvs 1/2 inch face seal (Male) 00 Ngne None Code Material
TWS 1/2 inch tube weld MO | Available | None No code] PCTFE (Standard)
@ * * ©) FV12 | 3/4 inch face seal (Female) 0B None | Available VS Polyimide
MV12|  3/4 inch face seal (Male) MB | Available | Available
TW12 3/4 inch tube weld %1) 1/4 inch face seal (Male) as standard.
Specifications
Operating Parameters AP3700 AP3708
Status Normally closed (N.C.) Normally open (N.O.)
Gas Select compatible materials of construction for the gas
Operating pressure Vacuum to 250 psig (1.7 MPa)

Proof pressure

1.5 times the maximum operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature -10 to 71°C (No freezing) *"

Cv 2.8

Leak rate Inboard leakage 2 x 10" Pa-md/s
Outboard leakage 2 x 1019 Pa-m3/s *2)

Across the seat leak 1 x 1010 Pa-md/s

Surface finish

Ra max 15 uin. (0.4 um)  Option: 10 win. (0.25 um), 7 uin. (0.18 um), 5 uin. (0.13 um)

Connections

Face seal, Tube weld

Actuation pressure 80 to 100 psig (0.55 to 0.7 MPa)

Actuation port connection M5 x 0.8

Actuation port location Side (360° rotatable)

Installation Bottom mount

Internal volume 0.76 in3 (12.52 cm83)

Weight 1.54 kg *3
*1) Max. 90°C for Polyimide seat. *3) Weight, including individual boxed weight, may vary depending
#2) Tested with Helium gas inlet pressure 125 psig (0.9 MPa). on connections or options.

Indicator Switch (Option) Specification

Code IPO IPC Code IPO [ IPC
Contacts NO (Whep thg yalve is open, INC (Wher) thg yalve is closed, Maximum load current 100 A
the circuit is closed.) the circuit is closed.) Ambient temperature range -251t0 70°C

Minimur operating current 5 mA Function indicator lamp Available

Power supply voltage 10 to 36 VDC Cable Polyurethane cable 2 cores, 2m| PVC cable 2 cores, 3 m
Rated isolation voltage 75 VDC - . Brogr By Brown (BN) /.

Rated operating curregnt 100 mA Wiring diagram @@ - e n

Rated operating voltage 24 VDC
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Diaphragm Valve for Ultra High Purity

Wetted Parts Material

Air operated type (For high flow)

AP3700 Series

Wetted Parts S
Body 316L SS secondary remelt
Surface finish Electropolish + Passivation
Diaphragm 316L SS (Option: Ni-Cr-Mo alloy)
Seat PCTFE (Option: Polyimide)
Dimensions inch (mm)
AP3700 mﬁmﬁq Indicator switch
S ‘
AN
2 x 1/4 inch face seal (Male)
Purge port (Option)
164005 Indicator switch
(41.7) (Option)
92.48 (263) t
M5 x 0.8
Actuation port . M5x08
i g Actuation port
~ 2| ]
a o S
; 1/4 inch face seal (Male) ﬁ 1/4 inch face seal (Female) © 5_' 2 ﬁ
[t} 0| |
M\ 8 M
/7 ol M=y |
LI ~w
B A
o3
Connections: Connections: MVL], FV[
AP3708 m—V/
2l
—-|$
2 x 1/4 inch face seal (Male)
Purge port (Option) ﬁ Indicator switch
(41.7) (Option)
02.48 (063) ‘
@ ] @
@©
! \ 9
g M5 x 0.8 oy
ta X 0. ~| | & M5 x 0.8
< 3 ﬁj Actuation port ol < T Eﬂ Actuation port
¥ g \ Y| o :
sl S sl
D %
A
Connections: MVL], FV[J ,
F| =
? | o
) & 8 8
¥ %E 2 x Tube weld 2> 2L
8 /
© - V7S I\ =
&1 &
A A 17.3(439) Az % M5 x 0.8, depth 0.25 (6.4)
2.5 (63.5) (Mounting hole)
Connections: TW[]
A Bottom view
Connections —
inch | (mm)
to
Twe 4.25_|(108.0) addeer Made to Order
FV8 | 565 | (67.3) >
MV8 ) )
TW8 4.25 |(108.0) Change of porting configuration and products
FV12 3.20 | (81.3) such as three port dual valves can be made.
MV12 ' ' Please contact SMC for details.
TW12 | 4.25 [(108.0)

O
2
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Air operated type

Diaphragm Valve for Ultra High Purity | 1,5 s¢ep

AP3571 & 4571 Series

® Two step mode - metered flow and full open
® Two separate actuation ports
o Soft start valve to minimize vacuum chamber pressurization turbulence
® Metered flow adjustable AP3571: 10 to 200 slpm*
AP4571: 10 to 350 slpm*
® Pneumatically actuated normally closed
® Body material: 316L SS secondary remelt
* At 80 psig (0.55 MPa) of N2

How to Order (See p. 250 for ordering syntax)
(Inlet) (Outlet)

Sizel —I_I_I |
Code| Cv l
3 | 0.29 Metered flow
4 0.5 Code | Metered adjusted flow in slpm
. Metered adjusted flow in slpm
Model Seat material at 80 psig (0.55 MPa) Na.
Code Mode Status Code Material Replace XXX with flow rate
571| Two step mode | Normally closed (N.C.) No code|PCTFE (Standard) XXX using 3 digits, example 50
VS Polyimide *?) (3 digits)| slpm = "050"
. ; : Adjustable range: AP3571= 10
Material & +2) Not avariable with {0 200 Slpm AP4571- 100
Code| Body material : 350 slpm
S | 316L SS secondary remelt
H Ni-Cr-Mo alloy ¢ Face to face dimension
.. Code Face to face
Su_rface finish No code| 2.12 inch (53.8 mm) Standard
Code Su_rface finish Ra max 1.75 1.75 inch (44.5 mm) *)
No code| 15 pin. (0.4 um) Standard - —
) 10 in. (0.25 um) #1) 1(?\;1\;1 apE)rI\llc\eISGto S matt_erlal with
v 7 uin. (0.18 um) or connections.
X 5 uin. (0.13 um) e Connections (Inlet, Outlet)
l— Code Connections
Ports FV4 | 1/4 inch face seal (Female)
Code Ports MV4 1/4 inch face seal (Male)
2PW | 2 ports TW4 1/4 inch tube weld
+) Optional porting and porting FV6 | 3/8inch face seal (Female)
configurations available. MV6 3/8 inch face seal (Male)
Refer to the AP series optional TW6 3/8 inch tube weld
porting configuration on page 179.
Specifications
Operating Parameters AP3571 | AP4571
Status Normally closed (N.C.)
Gas Select compatible materials of construction for the gas
Operating pressure Vacuum to 125 psig (0.9 MPa)
Proof pressure 1.5 times the maximum operating pressure
Burst pressure 3 times the maximum operating pressure
Ambient and operating temperature -10 to 71°C (No freezing) *1
Cv 0.29 | 0.5
Leak rate Inboard leakage 2x 10" Pa-m3/s
Outboard leakage 2 x 1019 Pa-m3/s *2)
Across the seat leak 1 x 1019 Pa-m3/s
Surface finish Ra max 15 uin. (0.4 um)  Option: 10 uin. (0.25 um), 7 pin. (0.18 um), 5 uin. (0.13 um)
Connections Face seal, Tube weld
Actuation pressure 70 to 110 psig (0.48 to 0.76 MPa)
Actuation port connection M5 thread
Actuation port location Sides (2 each)
Installation Bottom mount
Internal volume 0.06 in3 (1.07 cm?) 0.12in3 (1.94 cm?3)
Adjustable range of metered flow *3) 10 to 200 slpm 10 to 350 slpm
10 to 20 slpm =6 slpm
21 to 50 slpm +10 slpm
'rl'noelﬁer:er:lc?l:va*?') 51 to 100 slpm +15 slpm
101 to 200 slpm +20 slpm
201 to 350 slpm N/A [ +25 slpm
%1) Max. 90°C for Polyimide seat. +3) At 80 psig (0.55 MPa) N2
#2) Tested with Helium gas inlet pressure 125 psig (0.9 MPa)
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Diaphragm Valve for Ultra High Purity
Air operated type (Two Step)

AP3571 & 4571 Series

Wetted Parts Material
Wetted parts S H
Body 316L SS secondary remelt Ni-Cr-Mo alloy
Surface finish Electropolish + Passivation Electropolish
Diaphragm Ni-Co alloy
Seat PCTFE (Option: Polyimide) | PCTFE
Dimensions inch (mm)
AP3571 & 4571
21.72 (943.7)
i
M5 x 0.8 |
(Actuation port) |
I
| 8
[aV)
i 2}
4 [90]
]
Face seal (Male) Ezfj% ‘:
\ ; s
: m
——=3
| L
! —_
N
A 3 o
‘ B ol
Face seal (Female)
Connections: MVL], FV[]
2 X Tube weld
A
B | B
Connections: TW[]
Bottom view
V.
—1
2 x M5 x 0.8, depth 0.25 (6.4
(Mxoumi’;g h(‘)le‘;p (64) 2 x M5 x 0.8, depth 0.25 (6.4)
(Mounting hole)
Material code: S Material code: H
. . A B
Material |Connections inch | (mm) | inch | (mm)
FV4
MV 1.39 | (35.3)
s TF\',VQ 1.12 5q./(028.4) 1.06 |(26.9)
V6 1.93 | (49.0)
TW6 1.325 | (33.7)
FV4
MVa 1.45 | (36.8)
H 1|;‘\’Ivg 01.24 |(231.5) 1.08 | (27.4)
V6 1.93 | (49.0)
TW6 1.325 | (33.7)
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Diaphragm Valve for Ultra High Purity

Air operated type
(Metal seated)

AP3200 Series

e Suitable for UHP gas supply line

® Body material: 316L SS secondary remelt
e All metal wetted parts

® Pneumatically actuated normally closed
o Indicator switch available as an option

How to Order (See p. 250 for ordering syntax)

11
I

__=

(Inlet) (Outlet)

AP32(00|S| [2PW

FV4|[FV4
L

Modell

: Ports
Code| Max. operating pressure Code Ports
00 125 psig (0.9 MPa) 2PW | 2 ports
02 508 psig (3.5 MPa)

*) Optional porting and porting

configurations available.

lOption
Code Specification
No code —
IS Indicator switch

Material _ _ . .
Code Body material Ref(_er to the_AP series optional e Face to face dimension
S 316L SS secondary remelt porting configuration on page 179. Code Dimension
Connections (Inlet, Outlet) e No code| 2.12 inch (53.8 mm) Standard
Code Connections 1.75 1.75 inch (44.5 mm) *1)
Surface finish® FV4 | 1/4 inch face seal (Female) 1) Only applies to TW4 connections.
Code Surface finish Ra max MV4 | 1/4inch face seal (Male)
No code| 15 uin. (0.4 um) Standard TW4 1/4 inch tube weld
M 10 win. (0.25 um) FV6 | 3/8 inch face seal (Female)
Vv 7 uin. (0.18 um) MV6 3/8 inch face seal (Male)
X 5 win. (0.13 um) TW6 3/8 inch tube weld
Specifications
Operating Parameters AP3200 AP3202
Status Normally closed (N.C.)
Gas Select compatible materials of construction for the gas

Operating pressure Vacuum to 125 psig (0.9 MPa)

Vacuum to 508 psig (3.5 MPa)

Proof pressure

1.5 times the maximum operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature

-10 to 100°C (No freezing)

Cv

0.27

Inboard leakage

2 x 1011 Pa-m3/s

Leak rate

Outboard leakage

2 x 10-10 Pa-m3/s *1)

Across the seat leak

1 x 107 Pa-m3/s

Surface finish

Ra max 15 uin. (0.4 um)  Option: 10 win. (0.25 um), 7 win. (0.18 um), 5 uin. (0.13 um)

Connections

Face seal, Tube weld

Actuation pressure

70 to 110 psig (0.48 to 0.76 MPa)

Actuation port connection

NPT 1/8 inch

Actuation port location

Top

Installation Bottom mount
Internal volume 0.06 in3 (1.07 cm?3)
Weight 1.27 kg *2)

#1) Tested with Helium gas inlet pressure 125 psig (0.9 MPa).
+2) Weight, including individual boxed weight, may vary depending on connections or options.

Indicator Switch (Option) Specification

Wetted Parts Material

Code IS Wetted Parts S

Switch type SPDT Body 316L SS secondary remelt
Rated voltage Max. 30 VDC Surface finish Electropolish + Passivation
Contact capacity Max. 3 VA Diaphragm Ni-Co alloy
Switching current Max. 0.2 A
Carrying current Max. 0.5 A

Lead wire AWG 24

Cable length 3m
Cable Blue: Common line

Color (Lead wire) | Brown: NC (When the valve is closed, the circuit is closed.)

Black: NO (When the valve is open, the circuit is closed.)
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Diaphragm Valve for Ultra High Purity .
Air operated type (Metal seated) AP 32 00 Ser es

Dimensions inch (mm)
AP3200 Indicator switch
NPT 1/8 NPT 1/8 Indicator switch Note)

Actuation port

21.98 (950.3)

[T ]
|
|
|
1
| =
{ <
| 2
Face seal (Ma% N
Y I o .
I ; g (\!
l L oiE
A
B _L B

F I (F |
Connections: MV, FV[] ace seal (Female)

2 X Tube weld

7

A
B | B

Connections: TW[]

2 x M5 x 0.8, depth 0.25 (6.4)
(Mounting hole)

. 1 A B
Material |Connections inch | (mm) | inch | (mm)
Fv4
Tya 1.39 | (35.3)
s "r:‘\’/"g 1.12 sq.|(128.4) 1081 (26.9)
MV6 198 ﬂ
TW6 1.325 | (33.7)

O
2

Actuation port (Option)

Note) The mounting
position varies

©1.98 (950.3) depending on

the product.

4.64 (118)

-

Connections: MVL], FV[]
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Diaphragm Valve for Ultra High Purity

AP3600 Series

e Suitable for UHP gas supply line

® Body material: 316L SS secondary remelt
® | OTO standard with AP3657/3659, optional AP3625

o Indicator switch available as an option (AP3650)

How to Order (see p. 250 for ordering syntax)

Manually operated type

(Inlet) (Outlet)
sized éPorts I_|_|— ‘T)‘ption (AP3650 only)
Code| Cv _l Code | Ports Code Specification
31029 Model 2PW | 2 ports No code —
Code Knob Mx. operating ressure +) Optional porting and porting configurations available. ISH Indicator switch
652_|Round knob with a raised rectangular section| 250 psig Refer to the AP series optional porting configuration Installation option
659 | Pull twist knob with LOTO | (1.7 MPa) on page 179, o ppyra
600 Multi turn round knob Connections (Inlet, Outlet) ¢ No code| Bottom mount (Standard)
625 Lever knob 3000 pSIg Code Connections P Panel Installation #3)+4)
650 |Round knob with open/close indication window| (20.7 MPa) FV4 | 1/4 inch face seal (Female) +3) Panel mounfing hole: da 0.78 nch (19 )
857 Pulltwist knob with LOTO MV4 | 1/4 inch face seal (Male) +4) Not available with AP3652 and AP3659.
Material ® TW4 1/4 inch tube weld .
Code] Body material Surface finish ® FV6 | 3/8 inch face seal (Female) ¢ Seat material :
316L SS Code | Surface finish Ra max MV6 | 3/8inch face seal (Male) Code Material
S | secondary remelt | [No code| 15 yin. (0.4 um) Standard TW6 3/8 inch tube weld No code| PCTFE (Standard)
Ni-Cr-Mo M__| 10 pin. (0.25 um) Face to face dimensione L Polyimide ) __|
H alloy v 7 uin. (0.18 um) Sl — x2) Not available with H material.
X 5 uin. (0.13 um) No code|2.12 inch (53.8 mm) Standard
1.75 1.75 inch (44.5 mm) *1) 1) Only applies to S material with TW4 or TW6 connections.
Specifications
Operating Parameters AP3652 [ AP3659 [ AP3600 [ AP3625 [ AP3650 [ AP3657

Gas

Select compatible materials of construction for the gas

Operating pressure

Vacuum to 250 psig (1.7 MPa)

Vacuum to 3000

psig (20.7 MPa)

Proof pressure

1.5 times the maximum operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature

-40 to 71°C (No freezing) *V

Cv

0.29

Inboard leakage

2 x 101" Pa-m3/s

Leak rate

Outboard leakage

2 x 10-1° Pa-m3/s *2)

Across the seat leak

1 x 1019 Pa-m3/s

Surface finish

Ra max 15 pin. (0.4 um)

Option: 10 uin. (0.25 um), 7 uin. (0.18 um), 5 win. (0.13 um)

Connections

Face seal, Tube weld

Installation Bottom mount \ Bottom mount (Option: panel mount)

Internal volume 0.06 in3 (1.07 cm?3)

Weight 0.26 kg*3) 0.45 kg*3) 0.36 kg *3) 0.45 kg *3) 0.73 kg *3) 0.4 kg *3
Knob ra:s/:du:gét;or:] ntjakrn:ebcm]:nd Pull twist knob Multi turn 1/4 tun 1/3 tgr:?clrggg ?nl:j?:;igv:]th Pull twist knob

MU SECLO with LOTO #*9) round knob lever knob *4) P ; with LOTO *9)
open/close indication window window

Operational Safety Device (OSD) Option (Part number AP PL227) #6

LOTO (Lockout) /A Standard N/A Opion Pat urber, AP PLEZ5) N/A Standard
#1) -10 to 90°C for Polyimide seat. +4) Optional lever color available. Please contact SMC.
+2) Tested with Helium gas inlet pressure 250 psig (1.7 MPa). %5) Handle must be pulled to turn open from closed.
+3) Weight, including individual boxed weight, may vary depending +6) Refer to the specification for options. (P.227)

on connections or options.
Indicator Switch (Option) Specification Wetted Parts Material
Code ISH Wetted Parts S H

Output type NPN Body 316L SS secondary remelt Ni-Cr-Mo alloy
Power supply voltage 3.81t0 30 VDC Surface finish | Electropolish + Passivation Electropolish
Output voltage Max. 0.4 VDC Diaphragm Ni-Co alloy

Supply current Max. 11 mA Seat PCTFE (Option: Polyimide) ] PCTFE
Output current Max. 20 mA p ~

Lead wire AWG 24 e 10
Cable |Cable length _ 3m Metder | Made to Order
Color (Lead wire) | Blue (BL), Brown (BN), Black (BK)
Wiring Diagram
iring Diag BN + Products such as three port
Indicator switch 2= Load | dual valves can be made with
BK | monoblock configurations.

163

Please contact SMC for details.




Dimensions

Diaphragm Valve for Ultra High Purity
Manually operated type

AP3600 series

inch (mm)

AP3652

(# n

AP3650

01.5 (038.1)
o
©)
N~
o
+|§
<t |
| slo
Connections: MV, FV[]
N
[(e]
=
[aV}
S
[ep]
< |
ﬁ: ~
olz

Connections: MV, FV[]

[ ]]

[ []

Indicator switch
(Option)

2 x Tube weld

R S

AP3600

92.12 (953.8)

AP3625

20.94 (223.9)

i)
pas

3.0 (76.2)

=k
U

0.44
11.2)

3.6 (91.4)

|
A
|

Connections: MVL], FV[]

0.44
(11.2)

Bottom view o
&

A
B | B

Connections: TW[]

. : A B

Material| Connections inch [ (mm)] inch [(mm)
FV4

MVa 1.39 |(35.3)

'll':\\llvg 1125q.|(0128.4) 1.06 |(26.9)

MVe 1.93 |(49.0)

I TW6 1.325|(33.7)
— FV4

MVa 1.45 |(36.8)

H -:-:‘\Ilvg 1.24 dia.| (231.5) 1.08 (27.4)

MV6 1.93 |(49.0)

TW6 1.325|(33.7)

2 SNC

2.04 (51.8)
1.47 (37.3)
BN S

I

~|

g

! <

| &
L
! _.4

A .

L B 3

)
&8/

0.13 (3.3)

20.4 (810.2)

g ﬂ|—| 4
He
3.10 (78.7)

P

0.44

(11.2)

¥
|
F_E

2x M5 x 0.8, depth 0.25 (6.4)

(Mounting hole)

2xM5x 0.8, depth 0.25 (6.4)

Material code: H

(Mounting hole)
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Diaphragm Valve for Ultra High Purity

AP4600

Series

e Suitable for UHP gas supply line

® Body material: 316L SS secondary remelt
e L OTO standard with AP4657/4659, optional AP4625
o Indicator switch available as an option (AP4650)

How to Order (see p. 250 for ordering syntax)

Manually operated type

(Inlet)

(Outlet)

. .
SIZ(;_ Q il _I |—; Option
C‘;de g‘é Connections (Inlet, Outlet) ot (AP4650 only)
. Model Code Connections ption Code | Specification
Sl T T FV4 | 1/4 inch face seal (Female) Code | Specification No code —
Ll {1k e e MV4 | 1/4 inch face seal (Male) Nocode Standard ISH |Indicator switch
652 | Round knob with a raised rectanguler section| 250 psig - Hidh oressure 9
. : TW4 1/4 inch tube weld gh pres
659 |Pull twist knob with LOTO (1 7 MPa) - HR  |(Max. operating pressure
- FV6 | 3/8 inch face seal (Female) i
600 | Multi turn round knob - 3000 psig (20.7 MPa))
625 Lever knob 300 psig MV6 3/8 |nch face seal (Male) +3) Not available i . .
650 | Round knob with open/cls indication window | (2.1 MPa) Lol 3/8 Inch tube weld ¢ Installation option
AP4652 and AP4659. Cod Instalati
657 |Pull twist knob with LOTO e Port F tof di ion® eSeat terial oce noats
- orts ace to face dimension eat materia No code) Bottom mount (Standard)
Material ® Code | Ports Code | Dimension Code | Material P IPanel Installation #4%5)
Code|Body material Surface finishe® | 2PW | 2 ports No code 2'12i”?h (53.8 mm) Standard| |No code PCTFE (S.tandard) «4) Panel mounting hole:
s 316L SS Code |Surface finish Ra max| +) Optional porting and 1.75 |1.75inch (44.5 mm)*) VS | Polyimide *2) dia.0.78 inch (19.8 mm).
secondary remelt | [No code|15 in. (04 um) Standard porting configurations x1) Only applies to S +2) Not available with  «5) Not available with
H | Ni-Cr-Mo M |10 puin. (0.25 um)|  vailable. , material with TW4 or H material. AP4652 and AP4659.
alloy V |7 uin. (0.18 um) Ret{er t‘; thenAP series TW6 connections.
: optional porting
X [5 pin. (0.13 ym) configuration on page 179.
Specifications
Operating Parameters AP4652 I AP4659 I AP4600 | AP4625 | AP4650 | AP4657

Gas

Select compatible materials of construction for the gas

Operating pressure

Vacuum to 250

psig (1.7 MPa)

Vacuum to 300 psig (2.1 MPa)

Proof pressure

1.5 times the maximum operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature

-40 to 71°C (No freezing) *V

Cv

0.5

Inboard leakage

2 x 10" Pa-m3/s

Leak rate

Outboard leakage

2 x 10-10 Pa-m3/s *2)

Across the seat leak

1 x 1019 Pa-m3/s

Surface finish

Ra m

ax 15 win. (0.4 um)

Option: 10 win. (0.25 um), 7 win. (0.18 um), 5 uin. (0.13 um)

Connections

Face seal, Tube weld

Installation Bottom mount [ Bottom mount (Option: panel mount)

Internal volume 0.12in3 (1.94 cm?3)

Weight 0.26 kg *3) 0.45 kg *3) 0.36 kg *3) 0.45 kg *3) 0.73 kg *3) 0.4 kg *3

Knob ralggtjl:;r;t?#;jakrnsoebcm:]:n i Pull twist knob Multi turn round 1/4 turn ngt:r:?clrggg(ijnzri]::tiowrl]th Pull twist knob

i *5 x4 i %5

openvlose ndication vindow with LOTO #5) knob lever knob #4) window with LOTO #5)

Operational Safety Device (OSD) Option (Part number: AP PL227) #0

LOTO (Lockout) N/A Standard N/A Opion Pat uroe AP PL2ZE) N/A Standard

#1) -10 to 90°C for Polyimide seat.
#2) Tested with Helium gas inlet pressure 250 psig (1.7 MPa).
+3) Weight, including individual boxed weight, may vary depending

on connections or options.

Indicator Switch (Option) Specification

+4) Optional lever color available. Please contact SMC.
%5) Knob must be pulled to turn open from closed.
+6) Refer to the specification for options. (P.227)

Wetted Parts Material

~

to
Made to Order

Products such as three port dual valves can be made with
monoblock configurations. Please contact SMC for details.

Code ISH Wetted Parts S H
Output type NPN Body 316L SS secondary remelt | Ni-Cr-Mo alloy
Power supply voltage 3.8t0 30 VDC Surface finish | Electropolish + Passivation | Electropolish
Output voltage Max. 0.4 VDC Diaphragm Ni-Co alloy
Supply current Max. 11 mA PCTFE
Output current Max. 20 mA Seat (Option: Polyimide) PCTFE

Lead wire AWG 24 .
Cable | Cable length 3m Option
Color (Lead wire) | Blue (BL), Brown (BN), Black (BK) X
Wiring Diagram BN High presojure
+ Option | ™ | Apagoo | AP4G25 | AP4650 | AP4GST
. e 1 ] Parameers
Indicator switch Load Operating :
BK et B HR Dressure Vacuum to 3000 psig (20.7 MPa)
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Diaphragm Valve for Ultra High Purity .
Manually operated type AP 4600 Ser Ies

(7]
=
=
©
s
Dimensions inch (mm) | &
£
AP4652 AP4600 AP4625 §
e
5 | H [
_(7%5 \ ' s
s
=)
2.04 (51.8) -
22.12 (853.8) 1.47 (37.3)
‘ 20.94 (923.9)
\
] o
015 (038.1) \ IH\H?H\H@ <
| ‘ =
i J N ’,:: (7]
q -
— N = N
3 &jﬁ] o ! 3 <<
~ ™ | NV
- ‘ I ‘ x
o J_ ‘ =
—+-f -
| U )
12 T8 e 17
ol | < ol ol ﬂ>’
Connections: MV, FV E
£
AP4657 S
K —
[—%
i
‘ (=)
‘ o
=
N
<
®]  91.29 (832.8) i
[s2)
oy 20.4 (910.2)
‘ c o T g
) =
[i S
=
T ' -
U : < | [ ]
© Face seal (Female) [ I —
= Face seal (Male) ;’; =y
S [ 11 o [,
N 0 ‘ [ ] Sc
3 — S N o 1 in s 2
= 4 = R > o
i | i LT <
— A — =
ik B SE B SE
| | olT ‘ le ol ol o
. . @
Connections: MV, FV(J Connections: MVL], FVL] =€
Bottom view . s
%) (7]
j Ej [ ’ Indicator switch ) . A B I s
{ J /(Opion) Material | Connections (- (mm) [ inch [mm) -— e
FV4 =S
2 x Tube weld MV 1.39 ((35.3) 2 x M5 x 0.8, depth 0.25 (6.4) ;E
(Mounting hole) L=
Y s 1:(,";‘ 1 1250284 :28{(26:9) £5
1iVe 1.93 ((49.0) Material code: S s
B B T N TW6 1.325/(33.7)
— — FV4 2
MVa 1.45 |(36.8) §
A . Twa_ |, (0315) 1.08 [(27.4) s
B |. B (=S 1.93 |(49.0 £
_ V6 .93 |(49.0) 2xM5x0.8,depth 0.25 (64) | B=
Connections: TWL] TW6 1.325/(33.7) (Mounting hole)

Material code: H
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Diaphragm Valve for Ultra High Purity

Manually operated type

AP3604, 3624 & 3627 Series

—

e Suitable for UHP gas supply line
® Body material: 316L SS secondary remelt
® LOTO option available as an option (AP3624)

How to Order (See p. 250 for ordering syntax)

\J-é%

YA PRESSune

-

(Inlet) Outlet

AP 31604/S| |2PW |FV4|FV4

suel I R w—
Code Cv
3| 029 l
Connections (Inlet, Outlet)
Model Code Connections
Code Knob Max. operating pressure FV4 | 1/4 inch face seal (Female)
604 | Multi turn round knob | 3700 psig MV4 1/4 inch face seal (Male)
624 Lever knob (25.5 MPa) TW4 1/4 inch tube weld
627 T handle 4500 psig (31 MPa)
Material ® o Ports
Code Body material Code Ports
S |316L SS secondary remelt 2PW 2 ports
x) Optional porting and
Surface finish ® porting configurations
Code Surface finish Ra max ?\;gllable. Refer to page
No code| 15 uin. (0.4 um) Standard ’
M 10 uin. (0.25 um)
\'/ 7 pin. (0.18 um)
X 5 win. (0.13 um)
Specifications

llnstallation option

Code Installation

No code | Bottom mount (Standard)
P Panel installation *2)

#2) Panel mounting hole: dia. 0.78
inch (19.8 mm).

o Seat material

. Model
Code | Material 13604 ]3624]3627
No code |PCTFE (Standard)| @ [ J —
VS | Polyimide | @ [ J [ J
PK PEEK [ [ J [ J
@: Available
—: Not available

® Face to face dimension

Code Dimension
No code| 2.12inch (53.8 mm) Standard
1.75 1.75 inch (44.5 mm) *1)

#1) Only applies to TW4 connections.

Operating Parameters AP3604 | AP3624

| AP3627

Gas

Select compatible materials of construction for the gas

Operating pressure

Vacuum to 3700 psig (25.5 MPa) Vacuum to 4500 psig (31 MPa)

Proof pressure

1.5 times the maximum operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature

-40 to 49°C (No freezing) \ -40 to 60°C (No freezing)

Cv

0.29

Leak rate Inboard leakage

2 x 1011 Pa-m3/s

Outboard leakage

2 x 10-10 Pa-m3/s *1)

Across the seat leak

1 x 1019 Pa-m3/s

Surface finish Ra max 15 pin. (0.4 um)

Option: 10 win. (0.25 um), 7 win. (0.18 um), 5 uin. (0.13 um)

Connections

Face seal, Tube weld

LOTO (Lockout)

Installation Bottom mount (Option: panel mount)
Internal volume 0.06 in3 (1.07 cm?3)
Weight 0.36 kg *2 0.45 kg *2 0.45 kg *2
Knob Multi turn round knob 1/4 turn lever knob *3) 1/4 turn T handle
. . Option *#4)
Operational Safety Device (OSD) (Part number: AP PL227)
N/A - N/A
Option *4)

(Part number: AP PL225)

#1) Tested with Helium gas inlet pressure 250 psig (1.7 MPa).
*2) Weight, including individual boxed weight, may vary depending
on connections or options.

Wetted Parts Material

+3) Optional lever color available. Please contact SMC.
+4) Refer to the specification for options. (P.227)

Wetted Parts S
Body 316L SS secondary remelt
Surface finish Electropolish + Passivation
Diaphragm Ni-Co alloy
Seat AP3604, AP3624 PCTFE (Option: Polyimide, PEEK)
AP3627 Polyimide or PEEK
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Diaphragm Valve for Ultra High Purity
Manually operated type

AP3604, 3624 & 3627 Series

inch (mm)

Dimensions
AP3604
02.12 (053.8)
|
\
|
|
| q
e 5
| =
— 1 H
| L
A 8
< [N
| B pbs
Connections: MVL], FV[]
AP3624 AP3627
2.47 (62.7)
D
5 Face seal (Female) i
~ Face seal (Male) IS
S 8
[aV) [\
A < A <
<" < (v
‘ . B IS ‘ . B s=
Connections: MVL], FV[] Connections: MV, FVO
2 X Tube weld
P I
A B s D
Connections : to A
7 inch |(mm)| inch |(mm) Mgﬂfer Made to Order 5 | .
Mva_|112se|cse) 20259 Connections: TWCJ
TW4 1.06 |(26.9) Products such as three port dual valves can be ’

made with monoblock configurations. Please
contact SMC for details.

.E,

2 x M5 x 0.8, depth 0.25 (6.4)

Bottom view

(Mounting hole)
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Manually operated type

Diaphragm Valve for Ultra High Purity
AP4150 & 4157 Series

e Suitable for UHP gas supply line

® Body material: 316L SS secondary remelt

® Springless design (No poppet spring in the wetted area)
® LOTO available (AP4157)

o Indicator switch available as an option (AP4150)

How to Order (see p. 250 for ordering syntax)
liPort Number — ]
® @ ® @

AP4150/S| |2PW|MV8|MV8

Modell | | | | lOption
Code . Knob _ Cv (AP4150 only)
50 |Round knob with open/close indication window 0.8 Code | Specification
57 Pull twist knob with LOTO ) N —
) o0 code
Material ISH Indicator
Code Body material Ports (Refer to the switch
S |316L SS secondary remelt porting configuration.) ]
Surface finish e Code Ports ¢ Seat material _
Code | Surface finish Ra max 2PW 2 ports Code Material
No code| 15 win. (0.4 um) Standard 3PWD 3 ports No code PCTFE (Standard)
M 10 in. (0.25 um) 3PWE 3 ports VS Polyimide
\' 7 win. (0.18 um) 3PWF 3 ports .
X 5 pin. (0.13 um) 4PWM 4 ports ¢ Connections
. ; _ Code Connections
Porting Configuration No code No port
(The porting configurations viewed from the knob side are shown.) FV4 1/4 inch face seal (Female)
MV4 1/4 inch face seal (Male)
2% 3PWD @ﬁ%ﬂ& 3PWF @4 4Pt TW6 3/8 inch tube weld
i R\ ) 7 )\ @ @ FV8 1/2 inch face seal (Female)
ﬂ<€§|ﬁ Q@&‘_ Q’({?}/{Q < €O> < @+ Mv8 1/2 inch face seal (Male)
> ®;—/'}4— >4 @gﬁﬁ— @4—%% TW8 1/2 inch tube weld
I
® @
Q—D<—D @ ® @%J—@ ® ® 3 @ Sample Order Number
X Pt O @ @ @
> @ AP4150S [ 2PW [ MV8 [ MV8 | |
@ | 3PWD | MV8 [ MV8 | MV8 | |
Specifications
Operating Parameters AP4150 | AP4157
Gas Select compatible materials of construction for the gas
Operating pressure Vacuum to 250 psig (1.7 MPa)
Proof pressure 1.5 times the maximum operating pressure
Burst pressure 3 times the maximum operating pressure
Ambient and operating temperature -40 to 71°C (No freezing) *1
Cv 0.8
Inboard leakage 2 x 101" Pa-m3/s
Leak rate Outboard leakage 2 x 1010 Pa-m3/s
Across the seat leak 1 x 1010 Pa-m3/s
Surface finish Ra max 15 uin. (0.4 um)  Option: 10 win. (0.25 um), 7 win. (0.18 um), 5 uin. (0.13 um)
Connections Face seal, Tube weld
Installation Bottom mount
Internal volume 0.37in3 (6.1 cm3)
Knob 1/4 turn round knob with open/close indication window Pull twist knob with LOTO *2)
LOTO (Lockout) N/A Standard
%1) -10 to 90°C for Polyimide seat. . . . . .
*2; Handle must be pu>llled to turn open from closed. Indicator Switch (Option) Specification
Wetted Parts Material Code ISH
Output type NPN
Wetted Parts S Power supply voltage 3.8t0 30 VDC
Body 316L SS secondary remelt Output voltage Max. 0.4 VDC
Surface finish Electropolish + Passivation Supply current Max. 11 mA
Diaphragm Ni-Co alloy Output current Max. 20 mA
Seat PCTFE (Option: Polyimide) Lead wire AWG 24
Cable | Cable length 3m
Color (Lead wire) | Blue (BL), Brown (BN), Black (BK)
Wiring Diagram BN .
. .| BL \
Indicator switch Load
v B )
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Diaph Valve for Ultra High Puri i
aphvagm Valve fof Ulvs sh Pty A D4150 & 4157 Series

Dimensions inch (mm)
AP4150 AP4157
_J
\
) 21.87 (947.5)
D 0.4
2 (10.2)
o
01.88 (047.8) {
L =
=)
o) =
©
Face seal (Male) S Face seal (Male) — 3
© ‘ <
(s
) —] it | ] Hi 1
H | H ol
15— — 4 Sl
- B 1 — i
e
21.5 (238.1) ~ | 21.5 (838.1) \
A | A el= A | A Face seal (Female)

Connections: MVL], FV[]

T

Face seal (Female)

2 x Tube weld

i\
)

|

21.5 (238.1)

A |

A

Connections: TWL]

2 x M5 x 0.8 depth 0.25 (6.4)

Connections L
inch | (mm)
FV4
—Wva | 1.59 |(40.4)
TW6 | 1.49(37.8)
FV8
Vs | 2.12((53.8)
TW8 | 1.53((38.9)

O

Connections: MVL], FV[]

/T\\T 2 x Tube weld

I
|

———

I

21.5 (938.1)
A | A

Connections: TWLI

A

2 x M5 x 0.8 depth 0.25 (6.4)
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Manually operated type
(For high pressure and high flow)

AP3100 series

Diaphragm Valve for Ultra High Purity

o Suitable for UHP gas supply line |‘5?‘| e \,‘ﬁv »
e Body material: 316L SS secondary remelt Q?E!‘Ll;' & U j
® High pressure type: 20.7 MPa and 9 MPa = By oo 5

e Designed for bulk specialty gas (BSGS) delivery
e L OTO standard with AP3157, optional AP3125

X 1.
How to Order (See p. 250 for ordering syntax)
(Inlet) (Outlet)
Model ¢ l Ports — |
Code Mammum operating pressure | Cv Knob Code Ports Option (AP3150 only)l
00 /3000 psig (20.7 MPa) *1| 0.7 . —
- Multi turn round knob 2PW | 2ports Code Specification
02 | 1300 psig (9.0 MPa) | 1.3 No cod
25 3000 psig (20.7 MPa) 1| 1.0 | 1/4 turn lever knob Connections (Inlet, Outlet)l (:ch 2 Indicat;switch
50 [ 1300 ps!g (9.0 MPa) | 1.0 [1/4 tu_rn roun_d knob Code Connections
57 | 1300 psig (9.0 MPa) | 1.0 |Pull twist knob with LOTO FV4 | 1/4 inch face seal (Female)
+1) 2400 psig (16.5 MPa) for connection size 3/4 inch. MV4 1/4 inch face seal (Male)
Material @ TW6 3/8 inch tube weld ® Seat material
Code Body material iich e FV8 | 1/2 inch face seal (Female) Code Material
S | 316L SS secondary remelt Sgr:'aceffm:sh Mvs 1/2 inch face seal (Male) No code| PCTFE (Standard)
H Ni-Cr-Mo alloy *2) Code Rl TW8 1/2 inch tube weld VS Polyimide 4
+2) Special export controls apply o [Noeoqel e 04 um) Standard|  eh2 514 inch face seal (Female) *3 |, 4) Not available with H
Ni-Cr-Mo alloy body with 1/2 M 10 uin (0.25 um) MV12 | 3/4 inch face seal (Male) *3 material.
inch or greater size connection. uih. Do i TW12 3/4 inch tube weld
+3) Prepare a suitable mating fitting with
Specifications a rated pressure.
Operating Parameters AP3100 [ AP3102 [ AP3125 [ AP3150 [ AP3157
Gas Select compatible materials of construction for the gas
. Vacuum to 3000 psig | Vacuum to 1300 psig | Vacuum to 3000 psig .
Operating pressure (20.7 MPa) (9.0 MPa) (20.7 MPa) Vacuum to 1300 psig (9.0 MPa)
Proof pressure 1.5 times the maximum operating pressure
Burst pressure 3 times the maximum operating pressure
Ambient and operating temperature -40 to 65°C (No freezing) *1
Cv *2) 0.7 1.3 [ 1.0
Leak rate Inboard leakage 2x 10" Pa-m3/s
Outboard leakage 2 x 10-19 Pa-m3/s *3)
Across the seat leak 1x 1010 Pa-m3/s
Surface finish Ra max 15 uin. (0.4 um)  Option: 10 uin. (0.25 um)
Connections Face seal , Tube weld
Installation Bottom mount
Internal volume 0.36in3 (6.0 cm?3)
Weight 1.27 kg *4
1/4 turn round knob | gy it knob with
Knob Multi turn round knob (1 1/2 turn) 1/4 turn lever knob *9 | with open/close LOTO #7)
indication window *6)
. . Option
Operational Safety Device (OSD) . )
N/A (Part ”“mbg;t:z: PL227) N/A Standard
LOTO (Lockout) (Part number: AP PL225) ¢
#1) -10 to 90°C for Polyimide seat. +5) Optional lever color available. Please contact SMC.
#2) Figure of 1/2 inch connection. #6) Optional indicator switch available. Please contact SMC.
+3) Tested with Helium gas inlet pressure 500 psig (3.5 MPa). +7) Knob must be pulled to turn open from closed.
«4) Weight, including individual boxed weight, may vary depending on connections or options. +8) Refer to the specification for options. (P.227)
Indicator Switch (Option) Specification
Code ISH Wiring Diagram
Output type NPN
Power supply voltage 3.81t0 30 VDC BN +
Output voltage Max. 0.4 VDC
Supply current Max. 11 mA Indicator switch BL Load
Output current Max. 20 mA
Lead wire AWG 24 BK _
Cable | Cable length 3m
Color (Lead wire) |  Blue (BL), Brown (BN), Black (BK)
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Diaphragm Valve for Ultra High Purity
Manually operated type (For high pressure and high flow) AP3 1 00 Serles

[}
=
2
I
=2
Wetted Parts Material 2
g
Wetted Parts S H é
Body 316L SS secondary remelt Ni-Cr-Mo alloy e
Surface finish Electropolish + Passivation Electropolish
Spring 316 SS Ni-Cr-Fe alloy
Diaphragm Ni-Co alloy g
Poppet 316L SS Ni-Cr-Mo alloy ]
Seat PCTFE (Option: Polyimide) PCTFE ES
[+
Dimensions inch (mm) | &
AP3125 2.04 (51.8) -
1.47 (37.3)
20.94 (923.9) | =<
7]
I ) R
N
’_A_‘_A_‘ <
| o
! <t
\ S —
Face seal (Female) & o
Face seal (Male 2 =)
: 8 —
} ™ »
| =
‘ =
e i | :
(=2
— S
i £
22.0 (250.8) 0 § g
A | A sz
Connections: MVL], FVL] e
AP3150
AP3157: ¢1.87 (047.5 ~N
2E31 00 AP3150: 0188 (047 6) Indicator switch <
3150 AP3100: 62.12 (053.8) Indicator switch =

AP31 57 (Option)

LT[ [ ]]

AP3157: 4.46 (113.3)
AP3150: 3.94 (100.1)
AP3100: 3.74 (95.0)

WZ x Tube weld

Flow Vacuum
Switches Generators Check Valves

I I B ‘ ’
22.0 (250.8) 22.0 (250.8) v §
A N A A | A sz
Connections: TW[] Connections: MV, FV[] —
SE
C
o
Connections ——A 2x M5 x 0.8, depth 0.35 (6.4) =5
inch | (mm) (Mounting hole) 2=
—EV4&_ 1500 |(508) o £8
mMV4 : : & s
TW6 1.375 | (34.9) —
___Fv8 | »
Ve 2.425 | (61.6) — g
TW8 1.79 | (45.4) El
FV12 e
Mvia | 350 | (88.9) 2
TW12 [3.25 [(82.6) L

Bottoh view
% SMC 172




Diaphragm Valve for Ultra High Purity | (far ion o - P

AP3800 & 3900 series =

e Suitable for UHP gas supply line \;
® Body material: 316L SS secondary remelt o
® Purge ports and monoblock configurations available

® LOTO available (AP3900)

How to Order (See p. 250 for ordering syntax)
(Inlet) (Outlet)

AP 3800/ S [M||MV8|MV8| 00
L 1

Model é l .
Code Knob Purge port option
o Round knob with open/close Code Specification
indication window No code -
3900 Pull twist knob with LOTO C | Capped purge port
Material Diaphragm material
Code Body material Surface finish Code Material
S | 316L SS secondary remelt | | Code | Surface finish Ra max No code|316L SS (Standard)
No code| 15 uin. (0.4 um) Standard HD | Ni-Cr-Mo alloy
M 10 pin. (0.25 um) ¢ Seat material
v 7 pin. (0.18 um) Code Material
X 5 uin. (0.13 um) No code| PCTFE (Standard)
Connections (Inlet(), Outlet(2)) ® Vs Polyimide
Porting Configuration [Code Connections ¢Purge port *"
TW6 _3/8 inch tube weld Code | Inlet® | Outletd
@ FV8 1/2 mph face seal (Female) 00 None None
- - MV8 1/2 mck_l face seal (Male) MO | Available | None
@ TWS8 _1/2 inch tube weld 0B None | Available
FVi2 | 3/4 mph face seal (Female) MB | Available | Available
@+ *@ MV12 3/4 inch face seal (Male) 1 1/4 inch f L (Mal
TW12 3/4 inch tube weld *1) 1/4 inch face seal (Male)
as standard.
Specifications
Operating Parameters AP3800 | AP3900
Gas Select compatible materials of construction for the gas
Operating pressure Vacuum to 250 psig (1.7 MPa)
Proof pressure 1.5 times the maximum operating pressure
Burst pressure 3 times the maximum operating pressure
Ambient and operating temperature -40 to 71°C (No freezing)*"
Cv 2.8
Leak rate Inboard leakage 2x 10" Pa-m3/s
Outboard leakage 2 x 1019 Pa-m3/s *2)
Across the seat leak 1x 1019 Pa-m3/s
Surface finish Ra max 15 uin. (0.4 um)  Option: 10 win. (0.25 um), 7 win. (0.18 um), 5 win. (0.13 um)
Connections Face seal, Tube weld
Installation Bottom mount
Internal volume 0.76 in3 (12.52 cm3)
Weight 1.36 kg *9 1.45 kg *9)
Knob Round knob with open/close indication window Pull twist knob *4)
LOTO (Lockout) N/A Standard

#1) -10 to 90°C for Polyimide seat.

#2) Tested with Helium gas inlet pressure 125 psig (0.9 MPa).

+3) Weight, including individual boxed weight, may vary depending on connections or options.
#4) Knob must be pulled to turn open from closed.

Wetted Parts Material

Wetted Parts S
Body 316L SS secondary remelt
Surface finish Electropolish + Passivation
Diaphragm . 316" SS

(Option: Ni-Cr-Mo alloy)
Seat PCTFE (Option: Polyimide)
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Diaphragm Valve for Ultra High Purity
Manually operated type (For high flow)

AP3800 & 3900 Series

Dimensions inch (mm)
AP3800 AP3900
QQ%;U 'Ofsll
5 Q
s)
~BE 29~ ~BEEO =T
&
8z 8z R0
-z -
{ 2 1/4 inch face seal (Male) {} 2% 1/4inch face seal (Male)
Purge port (Option) 1.64 +0.06 Purge port (Option)
(41.7) (41.7)
092.25 (957.2)
0.4(102)
02.25 (957.2) _
a
o)
@
R ] S
0
S| Face seal (Male) Face seal (Female) %‘,
£ g
';3. (3]
N al
JZN\ R I W i
: H I
LT & I i
& &
< <
At A A Z A A
(o] (o)
0 0
° Connections: MVL], FV[] s Connections: MVL], FVL]
2 x Tube weld
|
Ry A A
©
0
e Connections: TW[]
Connections — 4
inch | (mm) —
ST = to
251080 § g g Made | Made to Order
—wvs | 2.65 | (67.3) ‘ o w
TW8 4.25 ((108.0) \ Change of porting configuration and products
FV12 3.20 | (81.3) such as three port dual valves can be made.
MV12 ) ) 1.73 (43.9) [T~ \2x M5 x 0.8, depth 0.25 (6.4) Please contact SMC for details.
TW12 4.25 [(108.0) 2.5 (63.5) (Mounting hole)
Bottom view

SVC

O
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Diaphragm Valve for Ultra High Purity

Manually operated type
(Metal seated)

AP3260, 3262 & 3225 Series

e Suitable for UHP gas su
e Body material: 316L SS
o All metal wetted parts

L
pply line
secondary remelt

mﬂ@mlllr i C

/)

4

How to Order (See p. 250 for ordering syntax)

AP32

(Inlet) (Outlet)
60/S| |2PW

MV4|MV4
—

M°d‘|"_l Lnstallation option
Code Knob Max. operating pressure Code Installation
60 ; 125 psig (0.9 MPa) No code| Bottom mount (Standard)
Multi turn round knob -
62 508 psig (3.5 MPa) P Panel Installation *2)
25 | 1/4 turn lever knob | 125 psig (0.9 MPa) +2) Panel mounting hole: dia.
Material ¢ 0.78 inch (19.8 mm).
Code Body Material i .
S | 316L SS secondary remelt ¢ Face to face dimension *"
Code Dimension
. No code| 2.12 inch (53.8 mm) Standard
— S“fff?‘;eRf'"'Sh ° 1.75 1.75 inch (44.5 mm)
ode urface finish Ra max - :
#1) Only applies to TW4 connections.
No code| 15 uin. (0.4 um) Standard ) y app
M 10 win. (0.25 um) .
Y] 7 win. (0.18 um) e Connections (Inlet, Outlet)
X 5 pin. (0.13 um) Code Connections
FV4 | 1/4 inch face seal (Female)
Ports MV4 1/4 inch face seal (Male)
oris TW4 1/4 inch tube weld
Code | Ports FV6 | 3/8 inch face seal (Female)
2PW_ 2 por?s ) MVé6 3/8 inch face seal (Male)
*) Optional porting and porting TW6 3/8 inch tube weld
configurations available.
Refer to the AP series optional
porting configuration on page 179.
Specifications
Operating Parameters AP3260 \ AP3262 \ AP3225

Gas

Select compatible materials of construction for the gas

Operating pressure

Vacuum to 125 psig (0.9 MPa) [ Vacuum to 508 psig (3.5 MPa) [ Vacuum to 125 psig (0.9 MPa)

Proof pressure

1.5 times the maximum operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature

-40 to 90°C (No freezing)

Cv

0.27

Inboard leakage

2 x 1011 Pa-m3/s

Leak rate Outboard leakage

2 x 1010 Pa-m3/s *1)

Across the seat leak

1 x 107 Pa-m3/s *1)

Surface finish

Ra max 15 uin. (0.4 um)  Option: 10 uin. (0.25 um), 7 pin. (0.18 um), 5 uin. (0.13 um)

Connections

Face seal, Tube weld

Installation Bottom mount (Option: panel mount)

Internal volume 0.06 in3 (1.07 cm3)

Weight 0.45 kg *2)

Knob Multi turn round knob [ 1/4 turn lever knob

#1) Tested with Helium gas inlet pressure 125 psig (0.9 MPa).
+2) Weight, including individual boxed weight, may vary depending on connections or options.

Wetted Parts Material

Wetted Parts S

Body 316L SS secondary remelt
Surface finish Electropolish + Passivation
Diaphragm Ni-Co alloy

175

O



Diaphragm Valve for Ultra High Purity
Manually operated type (Metal seated)

Dimensions

AP3260, 3262 & 3225 Series

inch (mm)

AP3225

Face seal (Male)

2.04 (51.8)

1.47 (37.3)

00.94

(023.9)

=

oAl

Face seal (Female)

2.94 (74.7)

A |

. B <

<t

<

Connections: MV, FVO °

Material |Connections (mm) | inch | (mm)
FV4

MVa 1.39 | (35.3)

s 'LV\\’I;I (028.4) 1.06 | (26.9)

MV6 1.93 | (49.0)

TW6 1.325 | (33.7)

O

AP3260, 3262

22.12 (953.8)
1
|
|
i §
i ©
=
o f
‘ ©
i ] -
! i -
A q|
. B z
| 3
o

Connections: MVL], FV[]

2 X Tube weld
T o7
A
B |_ B

Connections: TW[]

E,

2 x M5 x 0.8, depth 0.25 (6.4)
(Mounting hole)

Bottom view
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Metering Valve for Ultra High Purity
AP3672, 3675 & 4675 Series

e Suitable for UHP gas supply line
® Body material: 316L SS secondary remelt
® Fine adjustment control 12 to 15 turns of the knob to wide open

® One wetted moving part - a diaphragm
® Flow rate AP3672: 10 slpm *"
AP3675: 40 slpm *V

AP4675: 70 slpm *"
%1) At 30 psig (0.2 MPa) of N2

How to Order (see p. 250 for ordering syntax)

(Inlet) (Outlet)

AP [3672|S

2PW [FV4|FV4

Model Face to face dimension
Code Cv Code Dimension
3672 0to0 0.02 No code|2.12 inch (53.8 mm) Standard
3675 010 0.08 1.75 1.75 inch (44.5 mm) *1)
4675 010 0.15 #1) Only applies to TW4 or TW6
connections.
Material ®
Code Body material
S | 316L SS secondary remelt
® Connections (Inlet, Outlet)
Surface finish e Code Connections
Code | Surface finish Ra max FV4 1/4 inch face seal (Female)
No code|15 uin. (0.4 um) Standard MV4 1/4 inch face seal (Male)
M 10 uin. (0.25 um) TW4 1/4 inch tube weld
\'/ 7 win. (0.18 um) FV6 3/8 inch face seal (Female)
X 5 win. (0.13 um) MV6 3/8 inch face seal (Male)
TW6 3/8 inch tube weld
Ports ®
Code Ports
2PW 2 ports
*) Optional porting and
porting configurations
available. Refer to page
179.
Specifications
Operating Parameters AP3672 | AP3675 | AP4675
Gas Select compatible materials of construction for the gas
Operating pressure Vacuum to 145 psig (1 MPa)
Proof pressure 1.5 times the maximum operating pressure
Burst pressure 3 times the maximum operating pressure
Ambient and operating temperature -40 to 71°C (No freezing)
Cv 0100.02 | 0 t0 0.08 | 0100.15
Leak rate Inboard leakage 2x107"" Pa-md/s
Outboard leakage 2x107"° Pa-md/s
Surface finish Ra max 15 uin. (0.4 um) Option: 10 uin. (0.25 um), 7 uin. (0.18 um), 5 uin. (0.13 um)
Connections Face seal, Tube weld
Installation Bottom mount
Internal volume 0.06 in8 (1.07 cm?3)
Wetted Parts Material
Series AP3672/AP3675 | AP4675
Body 316L SS secondary remelt
Surface finish Electropolish + Passivation
Diaphragm Ni-Co alloy
Seat PCTFE | 316L SS
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Metering Valve for Ultra High Purity AP3672, 3675 & 4675 Series

Dimensions
AP3672/3675/4675
01.06 (026.8)
)
wifon ©
©
<
Face seal (Female)
Face seal (Male)
. M
||i|'g 3
iy is
A 3 &
B | B ol

Connections: MV, FV[]

2 x Tube weld
A
B | B

Connections: TWL]

==

inch (mm)

2 x M5 x 0.8, depth 0.3 (6.4)

(Mounting hole)

. . A B
Material Connections inch | (mm) | inch | (mm)
FV4
MVa 1.39 | (35.3)
S -;‘\I/vg 1.12 5q./(028.4) 1.06 | (26.9)
MV6 1.93 | (49.0)
TW6 1.325 | (33.7)

Flow Rate Characteristics
AP3672
14 0.03
Inlet pressure: 30 psig (0.2 MPa)
12 H 0.025
g1 0,02
0
~ 8
[0} L >
g . / 0015 O
u_? 4 / r0.01
) r 0.005
0123456 7 8 9 1111213141516
Number of knob rotations
AP3675
45 - 0.08
Inlet pressure: 30 psig (0.2 MPa)
40 F0.07
— 35 L
g. 30 0.9
@ ) r0.05
= 25
2 L0.04 3
8 20 ©
E 15 r 0.03
o 10 r0.02
5 r 0.01
0123456 7 8 9 1111213141516
Number of knob rotations
AP4675
80 . 0.16
Inlet pressure: 30 psig (0.2 MPa)
70 0.14
g 60 0.12
@ 50 0.1
Q >
B 40 0.08 O
z 30 0.06
o
L 20 0.04
10 0.02
01 2 3 456 7 8 9101112 13 14 15
Number of knob rotations
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AP Series /

Diaphragm Valve

Optional Porting Configuration

* Made to order specifications

How to Order (See p. 250 for ordering syntax)

,—Port Number—l
O) @ ® @
. . [ I I |
Available serlesl | L
Code Series It | p—
i AP3000 Code Ports Confi rat::;grts Option
3200 AP3200 P gu Depends on the product
350101 AP3500 2PWA series
4500 AP4500 opwWB | 2Ports
360001 AP3600 2PWC ] )
40010) AP4000 Examples of The Many Available options
460001 AP4600 SPWD
3PWE
. 3PWF Refer to the following.
Stai IMater;alsI“ 3PWG 8 ports (Port specifications)
ainless stee 3PWH
Surface finishe | 3PWJ
Depends on the product series | 4PWK
APWL |\ corts
apwm | P
4PWN AP3000S AP3550S

lConnections

(Number indicates the port location)

Code Connections

No code No port
FV4 1/4 inch face seal (Female)
MV4 1/4 inch face seal (Male)
TW4 1/4 inch tube weld
FV6 3/8 inch face seal (Female)
MV6 3/8 inch face seal (Male)
TW6 3/8 inch tube weld

Port Specifications

2PWC Fv4 Mv4 2PWB TW4 FV4

AP3650S
4PWM MV4 TW4 FV4 FV4

AP3625S
3PWD TW4 MV4 Fv4

Valves are illustrated top view looking down through the valve.
The traditional flow direction is INLET to OUTLET, but AP Tech valves may be employed in either flow direction.

Port locations are indicated by numbers.

INLET (Upstream) is defined as a port connected to the region below the valve seat. It is illustrated with an arrow pointing towards the valve body

or an "empty" triangle on the schematic.

OUTLET (Downstream) is defined as a port connected to the region above the seat and below the diaphragm. It is illustrated with an arrow

pointing away from the valve body or a "filled"

triangle on the schematic.

i |—— - < >
Mounting h0|e<@ Inlet @ Qutlet Bottom port INLET OUTLET
(Upstream) (Downstream) (Upstream) Porting Symbols
Top view (Mounting hole on bottom)
2PW 2PWA *@ 2PWB 2PWC 2]
@ @ @ o
s~ O 5 O 8
@ o £
3PWD 3PWE *@ 3PWF 3PWG *@ 3PWH 3PWJ *@ @
©) O) O ® O o
MO0 M O O R o O
@y @b 5 @y F @ ®
4PWK *@ 4PWL *@ 4PWM *@ 4PWN *@ 2
® O > ® ® O o
| |-— a0 — -— ~a—| -—
e O el :
el @y @y @}
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Diaphragm Valve for Ultra High Purity

Air operated type

AZ3500 Series

e Suitable for
e Body materi

® Pneumatically actuated normally closed or normally open
® Indicator switch available as an option (AZ3550/3580)

UHP gas supply line
al: 316L SS

How to Order (see p. 250 for ordering syntax)

(Inlet) (Outlet)

AZ3 S

542

2P

MV4|MV4
—

x) Optional porting and porting configurations available.
Refer to the AZ series optional porting configuration on page 207.
The optional porting configuration can be selected when the

welded type (PW) is selected.

Specifications

—: Not available

SizeT
Code Cv
3 0.29
Model
Code Status Max. operafing pressure
542 125 psig (0.9 MPa)
540 |Normally closed (N.C.) | 145 psig (1.0 MPa) Connections
550 300 psig (2.1 MPa) i Port
580 [Normally open (N.0.)| 250 psig (1.7 MPa) Code Connections 2P [2PW
Material MV4 |1/4 inch face seal (Male)*")| @ | O
; FV4 |1/4 inch face seal (Female)| — O
nge oy mate TW4 | 1/dinchtubeweld | @ | O
MV6 | 3/8 inch face seal (Male) | — O
Portse FV6 |[3/8 inch face seal (Female)| — O
Code Ports | Connection TW6 3/8 inch tube weld — @)
2P Machined @: Only available with the same type fittings inlet
2PW | *P" [“Welded | andoutet ype e

O: Male and female threads of the same size
can be used in combination.

#1) Fixed fitting (no rotating nut)

lOption
(AZ3550 and AZ3580 only)

Code Specification

No code —
IPC N.C. indicator switch
IPO N.O. indicator switch

® Seat material

Code

Material

No code

PCTFE (Standard)

Vs

Polyimide

® Face to face dimension

Code

Dimension

Nocode| 2.1

2 inch (53.8 mm) Standard

1.75

1.75 inch (44.5 mm) *?

%2) Can only be used when port code “2PW”
and connection “TW4” are selected

Operating Parameters

AZ3542 | AZ3540

AZ3550

AZ3580

Status

Normally closed (N.C.)

Normally open (N.O.)

Gas

Select compatible materials of construction for the gas

Operating pressure

Vacuum to 125 psig (0.9 MPa) | Vacuum to 145 psig (1.0 MPa) #/) | Vacuum to 300 psig (2.1 MPa) | Vacuum to 250 psig (1.7 MPa)

Proof pressure

1.5 times the maximum operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature

-10 to 71°C (No freezing) *2

Cv

0.29

Leak | Inboard leakage

2 x 101" Pa-m3/s

#1) Vacuum to 125 psig (0.9

rate | Outboard leakage

2 x 10-10 Pa-m3/s *3)

MPa) for Polyimide seat.

Across the seat leak

1 x 1019 Pa-m3/s

#2) Max. 90°C for Polyimide

Surface finish

Ra10 pin. (0.25 um)

seat.

Connections

Face seal, Tube weld

x3) Tested with Helium gas

inlet pressure 125 psig

(0.9 MPa).

x4) Weight, including

individual boxed weight,

may vary depending on

connections or options.

Actuation pressure | 60to 110 psig (0.4 to 0.76 MPa) 70 to 110 psig (0.48 to 0.76 MPa)

Actuation port connection M5 x 0.8 NPT 1/8 inch M5 x 0.8 NPT 1/8 inch

Actuation port location Top Side (360° rotatable) Top

Installation Bottom mount

Internal volume 0.06 in3 (1.07 cm3)

Weight 0.28 kg *4) 0.68 kg *4) 0.82 kg *4 | 0.68 kg *4
Option

LOTO (Lockout) N/A (Part number: AP PL 210) ) N/A

x5) Refer to the specification
for options. (P.227)

Indicator Switch (Option) Specification

Wetted Parts Material

Code IPO IPC Wetted Parts S
Contacts NO (When the valve is open, |NC (When the valve is closed, Body 316L SS
the circuit is closed.) the circuit is closed.) Surface finish Electropolish + Passivation
Minimum operating current 5 mA Diaphragm Ni-Co alloy
Power supply voltage 10 to 36 VDC Seat PCTFE (Option: Polyimide)
Rated isolation voltage 75 VDC
Rated operating current 100 mA
Rated operating voltage 24 VDC
Maximum load current 100 A
Ambient temperature range -25 t0 70°C
Function indicator lamp Available

Cable

Polyurethane cable 2 cores, 2 m

PVC cable 2 cores, 3m

Wiring diagram

Brown (BN
Blue (BU)

Brown (BN,

Blue (BU) +-

-+
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Diaphragm Valve for Ultra High Purity
Air operated type

AZ3500 series

Dimensions inch (mm)
AZ3540 AZ3550 AZ3580
NPT 1/8 NPT 1/8

Actuation port
|

AN

01.46
(037.1)

N
[0}
s
%% o 2
~ ™
— 3
==
A
B | B

2PW (Connections: MV, FV[)

AZ3542

Face seal (Male)

Indicator switch

(Option)

M5 x 0.8

Actuation port

S
\@ 38
< 8
g paf B
~ o
.
i I e B
0 —
A
B | B

2PW (Connections: MV, FV[)

01.57 Face seal (Female)
(040)
|
~| <
e
T e
<| <
<
_r (SIS
A
B | B

2PW (Connections: MV, FV[)

2 x Face seal (Male)

L <la
i SiT
i T
B B

2P (Connections: MV)

%/2 x Tube weld

A
B | B

0.44
(11.2)

2PW (Connections: TW[J)

Port code
Connections 2P 2PW
B A B
inch | (mm) | inch | (mm) | inch | (mm)
MV4 1.14 |(29.0)
FVa — — 1.39 |(35.3)
TW4 [0.875|(22.2) 1125 (C28.4) 1.06 [(26.9)
S VOmN 1.93 |(49.0)
FV6 — — ) )
TW6 1.325((33.7)

>
‘ %

M5 x 0.8 depth 0.25 (6.4)
(Mounting hole)

2PW (Bottom view)

O
2

Actuation port
o_ _ |

VAL

01.46

(237.1)

3.17 (80.6)

0.44 (11.2)

=
N
B

| B

2PW (Connections: MV, FV[)

2 x Tube weld
< (N
<=
B B o -

2P (Connections: TW)

450

i

7
NG

Y

\§{‘L,~M

/2 x M5 x 0.8 depth 0.25 (6.4)
(Mounting hole)

2P (Bottom view)
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Diaphragm Valve for Ultra High Purity

Air operated type

AZ4500 Series

e Suitable for UHP gas supply line
e Body material: 316L SS
® Pneumatically actuated normally closed or normally open
® Indicator switch available as an option (AZ4550/4580)

How to Order (see p. 250 for ordering syntax)

(Inlet)

(Outlet)

AZ4

9542

S|2P

MV4|MV4
—

sized lOption
Code] Cv (AZ4550 and AZ4580 only)
4 0.5 Code Specification
Modelo————— No code —
‘ IPC N.C. indicator switch
Cod Stat Max. operat
52126 o 5 ope%ra PR IPO N.O. indicator switch
540 Norm(?\:héc)losed 125 psig (0.9 MPa) Connections
550 T 300 psig (2.1 MPa) - Port
580 | Normally open (N.O.) | 250 psig (1.7 MPa) Code Connections 2P [2PW
Material MV4_|1/4 inch face seal (Male)*)| @ | O | eSeat material
P B e FV4 |1/4 inch face seal (FemaIP;) — | O Code Material
S 316L SS MV6 |[3/8 inch face seal (Male) *!)| @ @) No code| PCTFE (Standard)
FV6 |3/8 inch face seal (Female)| — O VS Polyimide
Ports ¢ TW6 3/8 inch tube weld [ ) @)
Code Ports |Connection TW8 1/2 inch tube weld [ ) —
2P 2 ports Machined |  @: Only available with the same type fittings inlet and outlet.
2PW Welded O: Male and female threads of the same size
«) Optional porting and porting configurations available. can be U_SGd in combination.
Refer to the AZ series optional porting configuration on page 207.  — Not available _
The optional porting configuration can be selected when the *1) Fixed fitting (no rotating nut)
welded type (PW) is selected. When port code “ 2 PW” and connection
“MVe6” are selected, it will be a rotating nut.
Specifications
Operating Parameters AZ4542 | AZ4540 | AZ4550 AZ4580

Status

Normally closed (N.C.)

Normally open (N.O.)

Gas

Select compatible materials of construction for the gas

Operating pressure

Vacuum to 125 psig (0.9 MPa)

[ Vacuum to 300 psig (2.1 MPa

) [ Vacuum to 250 psig (1.7 MPa)

Proof pressure

1.5 times the maximu

m operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature

-10 to 71°C (No freezing) *1

Cv

0.5

Leak | Inboard leakage

2x 1011

Pa-m3/s

rate | Outboard leakage 2 x 1010 Pa-m3/s *2)
Across the seat leak 1 x 1019 Pa-m3/s
Surface finish Ra 10 uin. (0.25 um)
Connections Face seal, Tube weld

Actuation pressure |60to 110 psig (0.4 to 0.76 MPa) 70 to 110 psig (0.48 to 0.76 MPa)

Actuation port connection M5 x 0.8 NPT 1/8 inch M5 x 0.8 NPT 1/8 inch

Actuation port location Top Side (360° rotatable) Top

Installation Bottom mount

Internal volume 0.12in3 (2.14 cm?3)

Weight 0.28 kg *3) 0.68 kg *3) 0.82 kg *3) | 0.68 kg *3)
Option

LOTO (Lockout) N/A (Part number: AP PL 210) 4 N/A

Indicator Switch (Option) Specification

Wetted Parts Material

#1) Max. 90°C for Polyimide
seat.

x2) Tested with Helium gas
inlet pressure 125 psig
(0.9 MPa).

+3) Weight, including
individual boxed weight,
may vary depending on
connections or options.

x4) Refer to the specification
for options. (P.227)

Code

IPO

IPC

Wetted Parts

S

Contacts

NO (When the valve is open,
the circuit is closed.)

NC (When the valve is closed,

the circuit is closed.)

Body

316L SS

Surface finish

Electropolish + Passivation

Minimum operating current 5 mA Diaphragm Ni-Co alloy

Power supply voltage 10 to 36 VDC Seat PCTFE (Option: Polyimide)
Rated isolation voltage 75 VDC

Rated operating current 100 mA

Rated operating voltage 24 VDC

Maximum load current 100 A

Ambient temperature range -25 to 70°C

Function indicator lamp Available

Cable

Polyurethane cable 2 cores, 2 m

PVC cable 2 cores, 3m

Wiring diagram

Brown (BN
Blue (BU)

Brown (BN

Blue (BU) +-

-+
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Diaphragm Valve for Ultra High Purity
Air operated type

AZ4500 Series

Dimensions inch (mm)
AZ4540 AZ4550 AZ4580
NPT 1/8 NPT 1/8
% Actuation port
21.36
Indicator switch (¢3£.5)
(Option)
21.46 \
(937.1) 1.46
(037.1)
M5 x 0.8 ‘ —
Actuation port E
5] \( 2 5| | @
] 9 5 % SEN %% 98
hud S Eng] | & o=
— g-r — g @ i I g (<]
— = M= | S 10 SO IO | S
—F L =
A A A
B | B B | B . B |. B

2PW (Connections: MV, FV[)

AZ4542

Face seal (Male)

2PW (Connections: MV, FV[)

01.57
(240)
Bar stock body
Sy
an————— = I
<
— F|
— S| o
L= —
A
B _| B Face seal (Female)

2PW (Connections: MV, FV[)

Port code
Connections 2P 2PW
B A B

inch | (mm) | inch | (mm) | inch | (mm)
MV4 1.14 |(29.0)
FVa — — 1.39 |(35.3)
MV6 1.50 |(38.1)
FV6 — —11.12sq.| (0284) | 1.93 |(49.0)
TW6 |[0.875|(22.2) 1.325 | (33.7)
TW8 1.125 | (28.6) — —

g

0.44

(11.2)

Ay
.

]y
HLA

B B 2 x Face seal (Male)

2P (Connections: MV[)

%/2 x Tube weld

A
|

0.44

(11.2)

2PW (Connections: TW)

450

!

M5 x 0.8 depth 0.25 (6.4)
(Mounting hole)

2PW (Bottom view)

O
2

2PW (Connections: MV, FV[)

e

2 x Tube weld

0.44

(11.2)

2P (Connections: TWL)

0\

@s’

\qw

450

N

A

\2 x M5 x 0.8 depth 0.25 (6.4)

(Mounting hole)

2P (Bottom view)

184

(Recommendationsl

BP | AK | AZ ‘ SL ‘ AP ‘ Regulators

AK H I\l Diaphragm Valves

Flow Vacuum
Switches Generators Check Valves

Technical Data/
Glossary of Terms

Precautions




Air operated type

Diaphragm Valve for Ultra High Purity | o, high pressure)

AZ3000 Series

e Suitable for UHP gas supply line

e Body material: 316L SS

® Pneumatically actuated normally closed or normally open

® High pressure type: Max. 4500 psig (31 MPa)

o Indicator switch available as an option :Z
How to Order (See p. 250 for ordering syntax)

(Inlet) (Outlet)

AZ30/00|S|2PW|FV4|FV4

Modelo—| |_J lOption
Code Status Max. operating pressure|  Cv. Code Specification
00 ' 0.23 No code —
02 Normally closed (NG, 3000psig 20.7Pe) 0.28 IS Indicator switch
04 y ) (3700 psig (25.5 WP) Conmoctions
07 4500 psig (31.0MPa)| 0.23 o Seat material
80 | Normally open (N.0.) |3000 psig (20.7 MPa) Code Connections 2P [2PW Model
. Material
Material NIV4 |14 inoh face seal (Vale) 9| ® | O Code| Material |3o00]3002[3004]3007[3080
Code |Body material FV4 [1/4 inch face seal (Female)] — O No code|PCTFE (Standerd)| @ | @ | @ | — | @
S | 316LSS TW4 1/4 inch tube weld ° O VS [Polyimide | @ | @ | @ | ® | @
Portse | MV6 [3/8 inch face seal (Male) )| — | O PK| PEEK |—|—|® | ®|—
Code Ports Connection 'Il':\\ll\lg 38 |/nch fa‘;e S‘Eal (Ferlndag)ﬂ) — 8 .:_ ?\jve;”ablﬁ y
op > oo Machined #1) 3/8 inch tube we — —:No avalejl e .
2PW POMS  Mvelded 2 | @: Only available with the same type fittings inlet and outlet. @ Face to face dimension
+1) Not available with AZ3004 and AZ3007. ©: gﬂebznfsgfﬁ: 'sot:]r;igfi ;f] the same size Code = Dimension
+2) Optional porting and porting configurations available. .\t available ’ No code| 2.12 Inch (53.8 mm) Standard
Refer to the AZ series optional porting configuration *3)' Fixed fiting (no rotating nut) 1.75 1.75 inch (44.5 mm) *5)
onpage 207. o «4) Size 3/8 cannot be selected for AZ3004 and *5) Only applies to port code 2PW with TW4
The optional porting configuration can be selected AZ3007 connections.
when the welded type (PW) is selected. '
Specifications
Operating Parameters AZ3000 | AZ3002 | AZ3004 | AZ3007 AZ3080
Status Normally closed (N.C.) Normally open (N.O.)
Gas Select compatible materials of construction for the gas
Operating pressure Vacuum to 3000 psig (20.7 MPa) [ Vacuum to 3700 psig (25.5 MPa) | Vacuum to 4500 psig (31 MPa) | Vacuum to 3000 psig (20.7 MPa)
Proof pressure 1.5 times the maximum operating pressure
Burst pressure 3 times the maximum operating pressure
Ambient and operating temperature -10 to 71°C (No freezing) *1 -10 t0 49°C (No freezing)[-10 to 60°C (No freezing)|-10 to 71°C (No freezing) *1
Cv 0.23 | 0.28 0.23
Inboard leakage 2x 10" Pa-m3/s
Leak rate Outboard leakage 2 x 1019 Pa-m3/s *2)
Across the seat leak 1x 1010 Pa-m3/s
Surface finish Ra 10 pin. (0.25 um)
Connections Face seal, Tube weld
Actuation pressure 70 to 110 psig (0.48 to 0.76 MPa)
Actuation port connection NPT 1/8 inch
Actuation port location Top
Installation Bottom mount
Internal volume 0.06 in3 (1.07 cm?)
Weight 1.27 kg *3)
LOTO (Lockout) Option (Part number: AP PL 210) *4) N/A
#1) Max. 90°C for Polyimide seat.
#2) Tested with Helium gas inlet pressure 1000 psig (6.9 MPa).
+3) Weight, including individual boxed weight, may vary depending on connections or options.
+4) Refer to the specification for options. (P.227)
Indicator Switch (Option) Specification Wetted Parts Material
Code IS Wetted Parts S
Switch type SPDT Body 316L SS
Rated voltage Max. 30 VDC Surface finish Electropolish + Passivation
Contact capacity Max. 3 VA Diaphragm Ni-Co alloy
Switching current Max. 0.2 A AZ3000, AZ3002, L .
Carrying current Max. 0.5 A Seat AZ3080 PCTFE (Option: Polyimide)
Lead wire AWG 24 AZ3004 PCTFE (Option: Polyimide, PEEK)
Cable length 3m AZ3007 Polyimide or PEEK
Cable Blue: Common line
Color (Lead wire) | Brown: NC (When the valve is closed, the circuit is closed.)
Black: NO (When the valve is open, the circuit is closed.)
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Diaphragm Valve for Ultra High Purity
Air operated type (For high pressure)

|
AZ3000 series

Dimensions inch (mm)
AZ3000
AZ3002 Indicator switch
AZ3004
NPT 1/8 NPT 1/8 Indicator switch Note)

A23007 Actuation port

AZ3080

21.98 (50.3)

[T ]

Face seal (Male)—%%

0.44 (11.2)

AZ3000, 3002, 3004: 4.1 (104.1)
AZ3007, 3080: 4.89 (124.2)

\Face seal (Female)

2PW (Connections: MV, FV[)

%/2 x Tube weld

A
B | B

<
<
(=)

(11.2)

2PW (Connections: TW[J)

Q\

ENN

f

450
N

DL
M5 x 0.8 depth 0.25 (6.4)

(Mounting hole)

2PW (Bottom view)

Port code
Connections 2P 2PW
B A B
inch | (mm) | inch | (mm) | inch | (mm)
MV4 1.14 |(29.0)
FVa — — 1.39 |(35.3)
TW4 [0.875|(22.2) 1125 (C28.4) 1.06 [(26.9)
S VOmN 1.93 |(49.0)
FV6 — — ) )
TW6 1.325((33.7)

O
2

Actuation port

\/ (Option)

21.98 (50.3)

Note) The mounting position
varies depending on
the product.

£

e

0.44 (11.2)

AZ3000, 3002, 3004: 4.64 (117.9)
AZ3007, 3080: 5.42 (137.6)

i
=
B

2PW (Connections: MV, FV()

L .
S
(™ i I
LA e
B B 2 x Face seal (Male)

2P (Connections: MV4)

2 x Tube weld
< |
A
B B Sl

2P (Connections: TW4)

450

Q\

@‘5\~

N

\Q{w

\ 2 x M5 x 0.8 depth 0.25 (6.4)
(Mounting hole)

2P (Bottom view)
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Air operated type

Diaphragm Valve for Ultra High Purity | o, high pressure)

AZ4000 series

e Suitable for UHP gas supply line
e Body material: 316L SS
® Pneumatically actuated normally closed
® High pressure type: Max. 3000 psig (20.7 MPa)
o Indicator switch available as an option
How to Order (see p. 250 for ordering syntax)

AZ4000S

(Inlet)

FV4

(Outlet)

FV4

2PW

Modell

L

—— e Option

Code Status Max. operating pressure Code Specification
00 |Normally closed (N.C.) |3000 psig (20.7 MPa) No code —
IS Indicator switch
Connectionsl
Material - Port
Code| Body material Code Connections 2P (2PW Seat material
S 316L SS MV4 1/4 inch face seal (Male) *1) ® | O Code Viaterial
FV4 1/4 inch face seal (Female) — O No code| PCTFE (Standard)
MV6 3/8 inch face seal (Male) *1) [ ) O VS Polyimide
FV6 3/8 inch face seal (Female) — O
Ports TW6 3/8 inch tube weld [ @)
Code Ports Canneeicn TW8 1/2 inch tube weld [ ) —
2P 2 port Machined @: Only available with the same type fittings inlet and outlet.
2PW ports Welded O: Male and female threads of the same size can be used
’ - ’ ) - in combination.
) g)g:g;)allle.portmg and porting configurations _1) ll\:lot Zv?ilablca( )
1 - : ) : # ixed fitting (no rotating nut
(F)%:f;; E;Z t2h(;e7,.AZ series optional porting configuration When por_t co de “OPW” an o connection “MVE” are
The optional porting configuration can be selected selected, it will be a rotating nut.
when the welded type (PW) is selected.
Specifications
Operating Parameters AZ4000
Status Normally closed (N.C.)
Gas Select compatible materials of construction for the gas
Operating pressure Vacuum to 3000 psig (20.7 MPa)
Proof pressure 1.5 times the maximum operating pressure
Burst pressure 3 times the maximum operating pressure
Ambient and operating temperature -10 to 71°C (No freezing) *1)
Cv 0.35
Inboard leakage 2x 10" Pa-m3/s
Leak rate Outboard leakage 2 x 1019 Pa-m3/s *2)
Across the seat leak 1x 1010 Pa-m3/s
Surface finish Ra 10 pin. (0.25 um)
Connections Face seal, Tube weld
Actuation pressure 70 to 110 psig (0.48 to 0.76 MPa)
Actuation port connection NPT 1/8 inch
Actuation port location Top
Installation Bottom mount
Internal volume 0.12in3 (2.14 cm?3)
Weight 1.27 kg *3)
#1) Max. 90°C for Polyimide seat.
#2) Tested with Helium gas inlet pressure 1000 psig (6.9 MPa).
+3) Weight, including individual boxed weight, may vary depending on connections or options.
Indicator Switch (Option) Specification Wetted Parts Material
Code IS Wetted Parts S
Switch type SPDT Body 316L SS
Rated voltage Max. 30 VDC Surface finish Electropolish + Passivation
Contact capacity Max. 3 VA Diaphragm Ni-Co alloy
Switching current Max. 0.2 A Seat PCTFE (Option: Polyimide)
Carrying current Max. 0.5 A
Lead wire AWG 24
Cable length 3m
Cable Blue: Common line
Color (Lead wire) | Brown: NC (When the valve is closed, the circuit is closed.)
Black: NO (When the valve is open, the circuit is closed.)
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Diaphragm Valve for Ultra High Purity .
Air operated type (For high pressure) AZ4000 Serles

Dimensions

inch (mm)

AZ4000

1/8 NPT

Actuation port >; \
N ) |

©1.98 (950.3)

[T

4.1 (104.1)

Face seal (Male@

0.44 (11.2)

\Face seal (Female)

2PW (Connections: MV, FV[)

%/ 2 x Tube weld

A
B | B

2PW (Connections: TWL)

?

=

% 0.8 depth 0.25 (6.4)

(Mounting hole)

2PW (Bottom view)
Port code
Connections 2P 2PW
B A B
inch | (mm) | inch | (mm) | inch | (mm)
MV4  [1.14 [(29.0)
FVa — — 1.39 |(35.3)
MV6 [1.50 [(38.1)
FV6 — —11.12sq.| (0284) | 1.93 |(49.0)
TW6 |0.875|(22.2) 1.325(33.7)
TW8 |[1.125|(28.6) — —

O

Indicator switch

1/8 NPT Indicator switch Note)

Actuation port

Note) The mounting position
varies depending on
the product.

21.98 (650.3)

4

4.64 (118)

0.44 (11.2)

2PW (Connections: MV, FV[)

L -
32
O O i W g
- L
B B 2 x Face seal (Male)

2P (Connections: MV[))

2 x Tube weld
< |
A
B B SIS

2P (Connections: TW[J)

450
N

=0
Q

\2 X M5 x 0.8 depth 0.25 (6.4)
(Mounting hole)

2P (Bottom view)
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Diaphragm Valve for Ultra High Purity | AT operated type

AZ4141 Series

e Suitable for UHP gas supply line
e Body material: 316L SS
® Pneumatically actuated normally closed

How to Order (see p. 250 for ordering syntax)
,7 Port N(;mber W

AZ41 41 S2PW|MV8|[MV8][

Modell | | | |
Code| Max. operating pressure Cv
41 250 psig (1.7 MPa) 0.8
Seat material
Material Code Material
Code| Body material No code|PCTFE (Standard)
S 316L SS VS Polyimide
Ports (Refer to the porting configuration.) ®
Code Ports
2PW 2 ports
3PWD 3 ports ® Connections (Refer to the porting configuration.)
3PWE 3 ports Code Connections
3PWF 3 ports No code No port
4PWM 4 ports FV4 1/4 inch face seal (Female)
. . . MV4 1/4 inch face seal (Male)
Porting Configuration TW6 3/8 inch tube weld
(The porting configurations viewed from the actuator side are shown.) FV8 1/2 inch face seal (Female)
MV8 1/2 inch face seal (Male)
il 3PHD P @4 spum TW8 1/2 inch tube weld

@({ 9@@ {g QQQ i@;

@< @T@ ()ML@ IO ® @ Sample Order Number

pt O @ ©® ®@
@ AZ4141S [ 2PW [ MV8 [ MV8 | | |
| 3PWD | MV8 | MV8 | MV8 | |

®

Specifications

Operating Parameters AZ4141
Status Normally closed (N.C.)
Gas Select compatible materials of construction for the gas
Operating pressure Vacuum to 250 psig (1.7 MPa)
Proof pressure 1.5 times the maximum operating pressure
Burst pressure 3 times the maximum operating pressure
Ambient and operating temperature -10 to 71°C (No freezing) *1
Cv 0.8
Leak rate Inboard leakage 2x 10" Pa-m3/s

Outboard leakage 2x101° Pa-m3/s

Across the seat leak 1 x 1010 Pa-m3/s
Surface finish Ra 10 win. (0.25 um)
Connections Face seal, Tube weld
Actuation pressure 70 to 110 psig (0.48 to 0.76 MPa)
Actuation port connection M5 x 0.8
Actuation port location Side
Installation Bottom mount
Internal volume 0.37 in3 (6.1 cm3)

#1) Max. 90°C for Polyimide seat.
Wetted Parts Material

Wetted Parts S

Body 316L SS

Surface finish Electropolish + Passivation

Diaphragm Ni-Co alloy

Seat PCTFE (Option: Polyimide)
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|
AZ4141 Series

Diaphragm Valve for Ultra High Purity

Air operated type
Dimensions inch (mm)
AZ4141
2.48 (963)
K ‘ N
3
Face seal (Male) _ L g
<
N
11
L ) .
I
21.50 (938.1)
A A
Connections: MV, FVO
T\\T 2 x Tube weld
A ‘ Il
I |
T
1.50 (938.1) ©olg
N~| o
ol
A A
Connections: TWO
2 x M5 x 0.8 depth 0.25 (6.4)
' Bottom view
Connections -
inch (mm)
FV4
NVa 1.59 (40.4)
TW6 1.49 (37.8)
FV8
V8 2.12 (53.8)
TW8 1.53 (38.9)
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Air operated type

Diaphragm Valve for Ultra High Purity | o, high flow)

AZ3700 Series

e Suitable for UHP gas supply line
e Body material: 316L SS
® Pneumatically actuated normally closed or normally open
o Indicator switch available as an option
® Purge ports and monoblock configurations available
How to Order (See p. 250 for ordering syntax)

00/S MVS

(Inlet)

MV8

AZ37

Model °—| |—J lOption
Code Status Code Specification
00 | Normally closed (N.C.) No code —
08 | Normally open (N.O.) IPC | N.C. indicator switch
) IPO N.O. indicator switch
Material
Code Body material ¢ Purge port option
) 316L SS Code Specification
. No code —
Connections (Inlet, Outlet) C Capped purge port
Code Connections
TW6 3/8 inch tube weld ® Diaphragm material
. . . FV8 1/2 inch face seal (Female) B Code Material
Porting Configuration MV8 1/2 inch face seal (Male) ¢ Seat material No code] 316L SS (Standard)
TW8 1/2 inch tube weld Code Material HD | Ni-Cr-Mo alloy
@ FV12 | 3/4 inch face seal (Female) No code| PCTFE (Standard)
- - MV12 3/4 inch face seal (Male) VS Polyimide
TW12 3/4 inch tube weld
@ ¢ Purge port *"
Code Inlet ® Outlet @
@) * f ©) 00 None None
Mo Available None
0B None Available
MB Available Available
%1) 1/4 inch face seal (Male) as standard.
Specifications

AZ3700 AZ3708
Normally closed (N.C.) Normally open (N.O.)
Select compatible materials of construction for the gas
Vacuum to 250 psig (1.7 MPa)

1.5 times the maximum operating pressure
3 times the maximum operating pressure
-10 to 71°C (No freezing) *

Operating Parameters
Status
Gas
Operating pressure
Proof pressure
Burst pressure
Ambient and operating temperature

Cv 2.8
Inboard leakage 2x 101" Pa-m3/s
Leak rate Outboard leakage 2 x 1010 Pa-m3/s

1 x10-19 Pa-m3/s
Ra 10 uin. (0.25 um)
Face seal, Tube weld
80 to 100 psig (0.55 to 0.7 MPa)
M5 x 0.8
Side (360° rotatable)
Bottom mount
0.76 in3 (12.52 cm3)

Across the seat leak
Surface finish
Connections

Actuation pressure
Actuation port connection
Actuation port location
Installation

Internal volume

#1) Max. 90°C for Polyimide seat.

Indicator Switch (Option) Specification Wetted Parts Material
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Code IPO IPC Wetted Parts S

Contacts NO (When the valve is open, [NC (When the valve is closed, Body 316L SS

the circuit is closed.) the circuit is closed.) Surface finish Electropolish + Passivation
Minimum operating current 5mA Diaphragm 316L SS (Option: Ni-Cr-Mo alloy)
Power supply voltage 10 to 36 VDC Seat PCTFE (Option: Polyimide)
Rated isolation voltage 75 VDC
Rated operating current 100 mA
Rated operating voltage 24 VDC
Maximum load current 100 A
Ambient temperature range -25 to 70°C
Function indicator lamp Available
Cable Polyurethane cable 2 cores,2m| PVC cable 2 cores, 3m

Brown (BN Brown (BN

Wiring diagram Bue®Y) B @Y 7




Diaphragm Valve for Ultra High Purity
Air operated type (For high flow)

AZ3700 Series

[}
=
2
®
=
. . s
Dimensions inch (mm) =
£
o
AZ3700 2
. . o
Wm_ﬁ:i Indicator switch | —
— ‘ | e
Q| 2
b S
h 2 x 1/4 inch face seal (Female) g,
Purge port (Option) é’
ﬁ Indicator switch
(41.7) (Option)
02.48 (063) ‘ -
o
M5 x 0.8 <<
Actuation port =l M5x08 T
R ‘ 5 R Actuation port 7
a 1/4 inch face seal d/ 1/4 inch face seal oy . 6/ ~N
= (Male) (Female) e g' g <
3 BInnig g I NN S
M . ] m x
1) : = [ VN @ <
)\ H\ S
g A A A &
Bl <
o|lT
Connections: MVL], FV[] Connections: MVL], FV[] o
=
©
=
E
AZ3708 =
K —
[—%
o
Mﬁi@ -
—_ ! - f : \ m
ST <
-l
2 x 1/4 inch face seal (Male) E
Purge port (Option
ge port (Option) Indicator switch [
41.7) (Option) <<
02.48 (963 —
L 7]
E
@ - &, =
g =
Sl M5 x 0.8 S8a M5 x 0.8 g
= & 5 x 0. ol = x 0. =
Al T ex08 Rl I T Lexds
g g, Actuation port © $ At Actuation port ©
[¢e) ' © ' —
S 105 i 2 N )
HY H S ES
A A S
s
Connections: MVL], FV[] Connections: MVL], FV[] =2
/ﬂﬂj‘m’ 2 x Tube weld
! / 8
- B —— =€
YTV ==
o & A A @
| <
olz Connections: TWL] —
' SE
0 Connections : £5
'?'(:')0?,\ 5 inch (mm) gf‘._’
© 28 TW6 4.25 (108.0) 55
== FV8 5
i 2.65 67.3 sS4
= s o o5
4.25 108.0
=L \2x M5 x 0.8 depth 0.25 (6.4)
1.73 FV12 3.20 (81.3) 2]
(43.9) MV12 ’ ’ £
Bottom view TW12 4.25 (108.0) ‘g
S
@
o
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Diaphragm Valve for Ultra High Purity

Air operated type
Two Step

AZ3571 & 4571 Series

® Two step mode - metered flow and full open

® Two separate actuation ports

o Soft start valve to minimize vacuum chamber pressurization turbulence i

® Metered flow adjustable AZ3571: 10 to 200 slpm*

AZ4571: 10 to 350 slpm* <ok
® Pneumatically actuated normally closed il

® Body material: 316L SS
* At 80 psig (0.55 MPa) of N2

How to Order (See p. 250 for ordering syntax)

(Inlet) (Outlet)

Sizel l Metered flow
Code| Cv | Code Metered adjusted flow in slpm
3 0.29 Seat material Metered adjusted flow in
4 0.5 Code Material slpm at 80 psig (0.55
No code|PCTFE (Standard) MPa) Na. _
Model VS Polyimide xxx | Replace XXX with flow
Code| Mode Status : T (3 digits) rate using 3 digits,
Two step | Normally closed ®Face to face dimension *2 example 50 slpm = “050”
57| hode (N.C.) Code Dimension Adjustable range: AZ3571
No code| 2.12 inch (53.8 mm) Standard = 18 IO ggg S:F’m' AZ45T71
Material ® 1.75 | 1.75inch (44.5 mm) * = 1910 350 slpm
Code| Body material ¥2) Can be used when size code 3, port code
S 316L SS “2PW,” and connection “TW4” are selected
Ports ® ¢ Connections
; ) Size AZ3 AZ4 @: Only available with the same
Code| Ports |Connection - ;
2P Machined Code | Connections Port 2P [2PW/| 2P [2PW/| type fittings inlet and outlet.
2PW 2 ports Welded MV 1/4 inch face seal O: Male ar_1d female thread§ of the
4 (Male) *) ® O | e | O same size can be used in
«) Optional porting and porting configurations - combination.
available. Fva | 4 '?,fgnfqz‘l::)sea' — | 0| = | O |—= Notavailable
Refer to the AZ series optional porting - #1) Fixed fitting (no rotating nut)
configuration on page 207. TW4 1/4 |.nch tube weld ® | O | —|— When port code “2PW” and
The optional porting configuration can be MV6 3/8 inch face seal —lol el o connection “MV6” are selected,
selected when the welded type (PW) is (Male) *1) it will be a rotating nut.
selected. 3/8 inch face seal
FV6 (Female) —|©°|—|©°
TW6 3/8 inch tube weld — 10| @ | O
TW8 1/2 inch tube weld — | — ] @ | —
Specifications
Operating Parameters AZ3571 | AZ4571
Status Normally closed (N.C.)
Gas Select compatible materials of construction for the gas

Operating pressure

Vacuum to 125 psig (0.9 MPa)

Proof pressure

1.5 times the maximum operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature

-10 to 71°C (No freezing) *1

Cv

0.29 [ 0.5

Inboard leakage

2 x 1011 Pa-m3/s

Leak rate Outboard leakage

2 x 10-10 Pa-m3/s *2)

Across the seat leak

1 x 1019 Pa-m3/s

Surface finish

Ra 10 uin. (0.25 um)

Connections

Face seal, Tube weld

Actuation pressure

70 to 110 psig (0.48 to 0.76 MPa)

Actuation port connection

M5 thread

Actuation port location

Sides (2 each)

Installation

Bottom mount

Internal volume 0.06 in3 (1.07 cm?3) 0.12in3 (2.14 cm?3)
Adjustable range of metered flow #3) 10 to 200 slpm 10 to 350 slpm
10 to 20 slpm +6 slpm
) 21 to 50 slpm =10 slpm
;‘ﬂgfezcﬁ:‘:,*s) 51 to 100 slpm 15 slpm
101 to 200 slpm +20 slpm
201 to 350 slpm N/A [ +25 slpm

#1) -10 to 90°C for Polyimide seat.

#2) Tested with Helium gas inlet pressure 125 psig (0.9 MPa)

+3) At 80 psig (0.55 MPa) N2
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Diaphragm Valve for Ultra High Purity
Air operated type (Two Step)

AZ3571 & 4571 Series

[}
=
2
©
s
Wetted Parts Material 2
g
Wetted Parts S 2
Body 316L SS e
Surface finish Electropolish + Passivation
Diaphragm Ni-Co alloy o
Seat PCTFE (Option: Polyimide) 5
s
-
- . =
Dimensions inch (mm) | @
Machined: 2P Welded: 2PW
o
<<
L, o e
—
)
N
AN 2
~
01.72 (943.7) 01.72 (043.7) <
I I o.
M5 x 0.8 ==
Actuation port \
(7]
(-5}
¢ 0 =
o —~ o — ©
] ] =
2 x Face seal (Male) | N F | (Mal | N 3 g,
:. p ace seal (Male) Tl o ]
3 — 3 g
| e - - o S
H.J =
= o
<t
A F I (Femal
B B B | B ace seal (Female) E
Connections: MV[] Connections: MVL], FV[] -
=
2 x Tube weld »
»
T 2 x Tube weld F==—a %
=
— Lz — -
[X]
— — — — )
=
(]
B B g E B | B 7]
g
-
Connections: TWL] Connections: TWL] 58
=5
S
7
o / .0 o
® @@9 & 1 L
% B B Www}_ - = ﬁ
K b\ g2
. 7 / H-E
‘ \2 x M5 x 0.8 depth 0.25 (6.4) NS
(Mounting hole) Y 2 x M5 x 0.8 depth 0.25 (6.4)
(Mounting hole) =
Bottom view (2P) Bottom view (2PW) e
© ©
Port code =
= v
Connections = . <8
B A B =
inch | (mm)| inch | (mm) | inch | (mm)
MV4 [1.14 [(29.0) 4]
1.39 [(35.3
Fva | — | — @9 |
TW4 [0.875((22.2) 1.06 |(26.9) s
MV6 |1.50 [(38.1)|1.12 sq.|((128.4) [
1.93 [(49.0
FV6 | — | — U
TW6 [0.875((22.2) 1.325((33.7)
TW8 |1.125((28.6) —_ 1 =
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Diaphragm Valve for Ultra High Purity

Manually operated type

AZ3600

Series

e Suitable for UHP gas supply line

¢ Body material: 31

6L SS

® LOTO standard with AZ3657/3659,

optional AZ3625

o Indicator switch available as an option (AZ3650)
How to Order (See p. 250 for ordering syntax)

AZ3
v

(Inlet)

(Outlet)

652

S

2P

MV4

MV4

Sizee® —El |_J lOption (AZ3650 only)
Code Cv Material Code Specification
3 0.29 Code[Body material No code —
Model S | 316LSS ISH Indicator switch
Code Knob M. operaing pressure Connections
652 | Round knob with a raised rectangular section | 250 psig Port Installati
659 |Pull twist knob with LOTO|(1.7 MPa) Code Connections = 02PW . ns_a ation
600 | Multi turn round knob : Seat material option
625 L ) MV4 |1/4 inch face seal (Male) *1)| @ O - :
ever knob 3000 psig FV4 [1/4inch face seal (Female)] — | O Code Material Code | Installation
650 | Round knab vith open/close indicaton window (20.7 MPa) TWa 1/4 inch tube weld ° o No code| PCTFE (Standard) No code|Botiom mount (Standard)
i i imi Panel installation *3)
657 |Pull twist knob with LOTO MV6 378 inch face seal (Vale) — | O VS Polyimide P anel |Insa ation
Ports® "Fve [3/8 inch face seal (Female)] — | O . *3) Panel mounting hole:
Code Ports  |[Connection| [ Twe 3/8 inch tube weld —_ 1 0 ® Face to face dimension ,c\illa. 0'7%'3| lrtllch (1:8 mm).
2P Machined | o. : : . Code Dimension ot available wit
2PW | 2P [“Welded | ® lene'i' - j'ﬁ:gt_wnh the same type fittings No code| 2.12 nch (538 mm) Sandard AZ3652 and AZ3659.
) Optional porting and porting configurations available. O: Male and female threads of the same size 1.75 |1.75 inch (4.5 mm) *2

Refer to the AZ series optional porting configuration on page 207.

can be used in combination.

%2) Can be used when port code “2PW”

The optional porting configuration can be selected when the —: Not available and connection “TW4” are selected
welded type (PW) is selected. #1) Fixed fitting (no rotating nut)
Specifications
Operating Parameters AZ3652 | AZ3659 | AZ3600 | AZ3625 | AZ3650 | AZ3657
Gas Select compatible materials of construction for the gas
Operating pressure Vacuum to 250 psig (1.7 MPa) Vacuum to 3000 psig (20.7 MPa)
Proof pressure 1.5 times the maximum operating pressure
Burst pressure 3 times the maximum operating pressure
Ambient and operating temperature -40 to 71°C (No freezing) *1)
Cv 0.29
Inboard leakage 2 x 101" Pa-m3/s
Leak rate Outboard leakage 2 x 1019 Pa-m3/s #2)
Across the seat leak 1 x 1010 Pa-m3/s
Surface finish Ra 10 uin. (0.25 um)
Connections Face seal, Tube weld
Installation Bottom mount \ Bottom mount (Option: panel mount)
Internal volume 0.06 in3 (1.07 cm?d)
Weight 0.26 kg *3) 0.45 kg *3) 0.36 kg *3) 0.45 kg *3) 0.73 kg *3) 0.4 kg *3
Knob rall’:;‘:;’;g‘g”jakr”;’;m:‘ ¢ .| Pullwist knob Multi turn 1/4 turn 1/:pt:r:?c|r§:2?nz?:§igrl1th Pull twist knob with
. 5 4 5
apenvose indicaton window with LOTO *5) round knob lever knob *4) window LOTO #5)
Operational Safety Device (OSD) Option *9
N/A Standard N/A (Part number, AP PL227) N/A Standard
LOTO (Lockout) Option #6)
(Part number: AP PL225)
#1) -10 to 90°C for Polyimide seat. +4) Optional lever color available. Please contact SMC.
+2) Tested with Helium gas inlet pressure 250 psig (1.7 MPa). +5) Handle must be pulled to turn open from closed.
+3) Weight, including individual boxed weight, may vary depending +6) Refer to the specification for options. (P.227)
on connections or options.
Indicator Switch (Option) Specification Wetted Parts Material
Code ISH Wetted Parts S
Output type NPN Body 316L SS
Power supply voltage 3.81t0 30 VDC Surface finish Electropolish + Passivation
Output voltage Max. 0.4 VDC Diaphragm Ni-Co alloy
Supply current Max. 11 mA Seat PCTFE (Option: Polyimide)
Output current Max. 20 mA
Lead wire AWG 24
Cable | Cable length 3m
Color (Lead wire) | Blue (BL), Brown (BN), Black (BK)
Wiring Diagram BN +
. .| BL \
Indicator switch Load
Bk L )
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Dimensions

Diaphragm Valve for Ultra High Purity
Manually operated type

AZ3600 series

inch (mm)

AZ3600

92.12 (953.8)

min)
I

3.0 (76.2)

<
=
o

(11.2)

2PW (Connections: MVL], FVL])

AZ3657

91.87 (947.5)

04
(102)

e

[
2y
©
[ep]

A <8

B |. B Sz

2PW (Connections: MVL], FVL])

AZ3625

=

2.04 (51.8)

AZ3650

1.47 (37.3)

00.94

il

T

(023.9)

==

i

I

2.94 (74.7)

_1:.4

0
A
B |

B

(11.2)

<
s
o

AZ3652

Face seal (Male)

2PW (Connections: MVL], FVL])

21.5 (938.1) Face seal (Female)
- g
~
_F 3 o
= —
A v S
B | B olT

2PW (Connections: MVL], FVL])

%/2 x Tube weld

|
|

0.44
(11.2)

2PW (Connections: TWL])

Port code
) 2P 2PW R 2 lo
Connections B A B & @9

inch | (mm) | inch | (mm) | inch | (mm) o ‘
MV4 [1.14 [(29.0) : i
7 —— 1.39 ((35.3) D@{
TW4 |0.875((22.2) 1125 (C28.4 1.06 |(26.9) M5 x 0.8 depth 0.25 (6.4)
I\Ig\‘llg . . 1.93 ((49.0) (Mounting hole)
TW6 1.325|(33.7) 2PW (Bottom view)

r
Z

SVC

21.88 (947.6)

Indicator switch
(Option)

S I

3.02 (76.7)

el

A
B | B

AZ3659

01.29 (232.8)

<
b
o

(11.2)

2PW (Connections: MVL], FV[])

20.4 (910.2)

A

2P (Connections: TW4)

d

é 9%
e
gt

\

dTes f
1] ol
g

A <&
B [ B 3E

2PW (Connections: MVL], FV[])
== 2 x Tube weld

|

e e | 3=

2 x M5 x 0.8 depth 0.25 (6.4)

(Mounting hole)

2P (Bottom view)
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Diaphragm Valve for Ultra High Purity

Manually operated type

AZ4600

Series

e Suitable for UHP gas supply line

¢ Body material: 31

e L OTO standard with AZ4657/4659, optional AZ4625

6L SS

o Indicator switch available as an option (AZ4650)

How to Order (see p. 250 for ordering syntax) r

AZ4
4

(Inlet)

(Outlet)

652

S

2P

MV4

MV4

Size® Material | lOption (AZ4650 only)
Code Cv Code]Body material Code Specification
No code —
4| 05 S | 316LSS . :
Model Connections ISH Indicator switch
Code Knob M operating pressire Port . .
652 | Round knobwith a raised rectnguiarsecn| 250 psig Code Connections = 02PW —e|nstallation optlpn
659 |Pull twist knob with LOTO| (1.7 MPa) T 1) Code Installation
600 | Multi turn round knob I\:\‘/I: 1 /j '22?1 ffz(z:zssfil(('\ﬁzlr?ale) : 8 B No code|Bottom mount (Stgndard)
625 Lever knob 300 psig Mve (36 ilnch face seal (Male) )| @ | O P |Panel installation *2)
650 | Round knob with apeniclose indication window | (2.1 MPa) FV6 |3/8 inch face seal (Female)| — o) #2) Panel mounting hole: dia. 0.78 inch
657 |Pull twist knob with LOTO - (19.8 mm).
TW6 3/8 inch tube weld [ ] O Not available with AZ4652 and AZ4659.
Ports® [ 'Twg | 1/2inchtubeweld | @ | —
Code | Ports |Connection| @: Only available with the same type fittings inlet —=e Option
2P 2 ports Machined and outlet. Code Specification
2PW Welded | O:Male and female threads of the same size ® Seat material No code Standard
*) Optional porting and porting configu(ations available. ﬁgt g(\a/:iisaebdlem combination. Code Material High pressure
Refer to the AZ series optional porting configuration +1) Fixed fitting (no rotating nut) No code|PCTFE (Standard) HR | (Max. operating pressure
on page 207. - When port code “2PW” and connection “Mve” |__VS | Polyimide 3000 psig (20.7 MPa))
The optional porting configuration can be selected lected. it will b tati t - -
when the welded type (PW) is selected. are selected, It will be a rotating nut. *) Not available with AZ4652
and AZ4659.
Specifications
perating Parameters
O ting P t 24652 | AZ4659 | AZ4600 | AZ4625 | AZ4650 | AZ4657

Gas

Select compatible materials of construction for the gas

Operating pressure

Vacuum to 250 psig (1.7 MPa) |

Vacuum to 300 psig (2.1 MPa)

Proof pressure

1.5 times the maximum operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature

-40 to 71°C (No freezing) *1

Cv

0.5

Leak rate Inboard leakage

2 x 101 Pa-m3/s

Outboard leakage

2 x 10-1° Pa-m3/s *2)

Across the seat leak

1 x 1019 Pa-m3/s

Surface finish

Ra 10 win. (0.25 um)

Connections

Face seal, Tube weld

Installation Bottom mount [ Bottom mount (Option: panel mount)
Internal volume 0.121in3 (2.14 cm?d)
Weight 0.26kg*d [ 0.45 kg*d 0.41 kg*d 0.45 kg *3) 0.4 kg*3) 0.4 kg*d
Knob ik tum round knob vith a rased rectanguia -~ Pull twist knob Multi turn round 1/4 turn lever knob *4 1/4 tum round knob with open/|  Pull twist knob

secton and open/close indcationwindow |~ with LOT O *5) knob close indication window with LOTO *5)

. . Option *6)
Operational Safety Device (OSD) )
N/A Standard N/A e 2] N/A Standard

LOTO (Lockout) (Part number: AP PL225)

#1) -10 to 90°C for Polyimide seat.

#2) Tested with Helium gas inlet pressure 250 psig (1.7 MPa).
+3) Weight, including individual boxed weight, may vary depending

on connections or options.

Option

#4) Optional lever color available. Please contact SMC.

*5) Knob must be pulled to turn open from closed.
+6) Refer to the specification for options. (P.227)

Indicator Switch (Option) Specification

High pressure Code ISH
Changes from the standard type are: Output type NPN
Option | Other Parameters| AZ4600 | AZ4625 | AZ4650 | AZ4657 Power supply voltage 3.8 to 30 VDC
HR Operating pressure | Vacuum to 3000 psig (20.7 MPa) Output voltage Max. 0.4 VDC
Supply current Max. 11 mA
Output current Max. 20 mA
H Lead wire AWG 24
Wetted Parts Material Cable [Gable lengfh 3
Color (Lead wire) | Blue (BL), Brown (BN), Black (BK)
Wetted Parts S
Body 316L SS Wiring Diagram BN .
Surface finish Electropolish + Passivation ) . BL i ‘
Diaphragm Ni-Co alloy Indicator switch Load
Seat PCTFE (Option: Polyimide) BK _
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Dimensions

Diaphragm Valve for Ultra High Purity
Manually operated type

AZ4600 Sseries

inch (mm)

AZ4600

3.0 (76.2)

B .

0.44

(11.2)

2PW (Connections: MVLI, FVL])

AZ4657

N 01.87 (947.5)
)

o |04

3| |02

&

ias

3.6 (91.4)

<
B S

(11.2)

2PW (Connections: MVL], FVL])

AZ4625

7
IR

AZ4650

2.04 (51.8)
1.47 (37.3)
00.94
(223.9)
11 =
S
N
3
— [\
A <8
B . B 3=

2PW (Connections: MVL], FVL])

AZ4652

Face seal (Male)

91.5 (038.1) Face seal (Female)
S A
m—— 8
= ] «
. H
A <&
B | B 3z

2PW (Connections: MVL], FV[])

%/2 x Tube weld

A
|

0.44
(11.2)

2PW (Connections: TWL])

Port code
' 2P 2PW R @ lo
Connections B A B & ‘ 6)9
inch | (mm) | inch | (mm) | inch | (mm) T ‘ ‘
MV4 |1.14 [(29.0) : A
Fva | — | — 139 |(353) %D&‘
B 150 1(35.1) 1.12sq.| ([0284)| 1.93 | (49.0) M5 x 0.8 depth 0.25 (6.4)
FV6 — — (Mounting hole)
TW6 |0.875](22.2) 1.325](33.7)
TW8 |1.125(28.6) — | = 2PW (Bottom view)

2 SNC

21.88 (947.6)

Indicator switch

AZ4659

01.29 (232.8)

2PW (Connections: MVL], FVL])

20.4 (910.2)

0.13 (3.3)

A

f%: L

L PR
T S
~

I S
s

A <&

. B Sl=

2PW (Connections: MVL], FVL])

2 x Tube weld
<|§
B B SIE
ol —

2P (Connections: TWL])

&
e

T

e
@6\ o
R/

\Q/‘Cw,ﬂ-“

\2 x M5 x 0.8 depth 0.25 (6.4)

(Option)
<
©
=
[aY)
o
[} 1
»
3=k s
'
A <8
B [. B 3=

(Mounting hole)

2P (Bottom view)
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Diaphragm Valve for Ultra High Purity

Manually operated type

AZ3604, 3624 & 3627 Series

e Suitable for UHP gas supply line
e Body material: 316L SS

How to Order (see p. 250 for ordering syntax)

AZ3

(Inlet) (Outlet)

604

S2PW

MV4

MV4

Size—l_ |—J llnstallation option
Code Cv Code Installation
3 0.29 No code| Bottom mount (Standard)
Ports P Panel installation *3)
Model Code FoNs #3) Panel mounting hole: dia. 0.78 inch (19.8 mm)
Code Knob Max. operating pressure 2PW | 2ports T ' '
604 | Multi turn round knob | 3700 psig +) Optional porting and ® Seat material
624 1/4 turn lever knob (25.5 MPa) porting configurations Code Material Model
627 1/4 turn T handle 4500 psig (31 MPa) available. ! 3604|3624 (3627
. Refer to the AZ No code|PCTFE (Standard)| @ [ J —
°
Mate”a_l series optional VS Polyimide [ ] [ ] [ ]
Cgﬂe Bogifsncag‘;”m porting configuration PK PEEK e | o | o
on page 207. ®: Available
—: Not available
Connections @
Code Connections ®Face to face dimension *2
MV4 1/4 inch face seal (Male) *1) Code Dimension
FV4 1/4 inch face seal (Female) No code| 2.12 inch (53.8 mm) Standard
TW4 1/4 inch tube weld 1.75 1.75 inch (44.5 mm)
+1) Fixed fitting (no rotating nut) %2) Can be used when connection “TW4” is selected
Specifications

Operating Parameters

AZ3604 |

AZ3624 |

AZ3627

Gas

Select compatible materials of construction for the gas

Operating pressure

Vacuum to 3700 psig (25.5 MPa)

Vacuum to 4500 psig (31 MPa)

Proof pressure

1.5 times the maximum operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature

-40 to 49°C (No freezing) 1

-40 to 60°C (No freezing)

Cv

0.29

Leak rate Inboard leakage

2 x 1011 Pa-m3/s

Outboard leakage

2 x 10-10 Pa-m3/s *1)

Across the seat leak

1 x 1019 Pa-m3/s

Surface finish

Ra 10 pin. (0.25 um)

Connections

Face seal, Tube weld

Installation Bottom mount
Internal volume 0.06 in3 (1.07 cm?)
Weight 0.36 kg *2 0.45 kg *2 0.45 kg *2
Knob Multi turn round knob 1/4 turn lever knob *3) 1/4 turn T handle

. . Option
Operational Safety Device (OSD) (Part number: AP PL227) 4

N/A Opion N/A

LOTO (Lockout) (Part number: AP PL225) #4

+1) Tested with Helium gas inlet pressure 250 psig (1.7 MPa).
%2) Weight, including individual boxed weight, may vary depending

on connections or options.

Wetted Parts Material

«3) Optional lever color available. Please contact SMC.
+4) Refer to the specification for options. (P.227)

Wetted Parts S
Body 316L SS
Surface finish Electropolish + Passivation
Diaphragm Ni-Co alloy
Seat AZ3604, AZ3624 PCTFE (Option: Polyimide, PEEK)
AZ3627 Polyimide or PEEK
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Diaphragm Valve for Ultra High Purity
Manually operated type

AZ3604, 3624 & 3627 Series

Dimensions inch (mm)
AZ3604 AZ3624 AZ3627
o
e |
Face seal (Male)
92.12 (953.8) 2.47 (62.7) 3.48 (88.4)
] ]: )
‘ J & I~ Y
EHER - € 58 28
A |« | w
R 3| 3|
= ° M= k1 ° = {1 °
i L. —F L. —F
A \ A
| B Face seal (Female) B | B B | B
Connections: MV4, FV4 Connections: MV4, FV4 Connections: MV4, FV4
4%/mebe weld
=1 1 =
} e
B LB |JE
Connections: TW[]
7
o o
¥ AL
%x 0.8 depth 0.25 (6.4)
(Mounting hole)
Bottom view
Connections A B
inch | (mm) | inch | (mm)
Mv4
FVa  |1.12sq|C2ss| 139 |59
TW4 1.06 |(26.9)
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Diaphragm Valve for Ultra High Purity

Manually operated type

AZ4150 Series

e Suitable for UHP gas supply line
e Body material: 316L SS

® Springless design (No poppet spring in the wetted area)

¢ LOTO available (AZ4157)

o Indicator switch available as an option (AZ4150)
How to Order (see p. 250 for ordering syntax)

,fPort N(gmberﬁ
) ® O)

AZ 41

50

S|2PW

MV8

MV8

Modell | | | | lOption
Code Knob Cv (AZ4150 only)
50 | Round knob with apen/close indication window Code | Specification
57 |  Pull twist knob with LOTO 08 Ports Nocode|  —
(Refer to the porting configuration,) ISH | Indicator switch
Material ® Code Ports ® Seat material
Code| Body material 2PW 2 ports Code Material
S 316L SS 3PWD 3 ports No code| PCTFE (Standard)
g::le: g po::tts VS Polyimide
ports
4PWM 4 ports ® Connections
Porting Configuration (Refer to the porting configuration.)
(The porting configurations viewed from the knob side are shown.) Ngc::ie Coﬂge::gns
FV4 1/4 inch face seal (Female)
il o @Q'E iy @} 4pvm MV4 1/4 inch face seal (Male)
9@;\\,,@ Q@,Q 9‘{{0} Qo @ {@ 1o} @ Yo} TW6 3/8 inch tube weld
) I/ 7 / /) FV8 1/2 inch face seal (Female)
—< @ —l}a— B @4 @4—% MV8 1/2 inch face seal (Male)
o | ® TWS8 1/2 inch tube weld

@—Db<—® @ ® @%J—@ @4><»—’—@ ©) @ Sample Order Number
% N pt O @ ©® ®@
® @ AZ4150S [ 2PW [ MV8 [ MV8 | [ |
@ | 3PWD | MV8 | MV8 | MV8 | |
Specifications
Operating Parameters AZ4150 AZ4157

Gas

Select compatible materials of construction for the gas

Operating pressure

Vacuum to 250 psig (1.7 MPa)

Proof pressure

1.5 times the maximum operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature

Cv

-40 to 71°C (No freezing) *1)
0.8

Leak rate Inboard leakage

2 x 1011 Pa-m3/s

Outboard leakage

2 x 10-10 Pa-m3/s

Across the seat leak

1 x 1019 Pa-m3/s

Surface finish

Ra 10 win. (0.25 um)

Connections

Face seal, Tube weld

Installation Bottom mount
Internal volume 0.37in3 (6.1 cm3)
Knob 1/4 tum round knob with Pull twist knob with LOTO #

open/close indication window

LOTO (Lockout)

N/A

Standard

*1) -10 to 90°C for Polyimide s

eat.

%2) Handle must be pulled to turn open from closed.

Indicator Switch (Option) Specification

Wetted Parts Material Code ISH
Output type NPN
Wetted Parts S Power supply voltage 3.8t0 30 VDC
Body 316L SS Output voltage Max. 0.4 VDC
Surface finish Electropolish + Passivation Supply current Max. 11 mA
Diaphragm Ni-Co alloy Output current Max. 20 mA
Seat PCTFE (Option: Polyimide) Lead wire AWG 24
Cable | Cable length 3m
Color (Lead wire) | Blue (BL), Brown (BN), Black (BK)
Wiring Diagram BN +
. L BL \
Indicator switch Load
Bk L .
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Diaphragm Valve for Ultra High Purity
Manually operated type

AZ4150 Series

Dimensions inch (mm)
AZ4157 AZ4150
l@h\l'l.|||
Z47)simi
x| 0187 (047.5)
()
2 |z
sy |10? 01.88 (047.8)
|
L] =
o —
= = [ :
~ v
Face seal (Male) 3 Face seal (Male) %
< N
- —,.‘ ()
| I ot | W ofq
| 1) 52 o — ) 52
21.5 (238.1) Face seal (Female) 01.5 (938.1) | \ Face seal
A | A A L A (Female)
Connections: MVL], FV[] Connections: MVL], FV[]
2 X Tube weld 2 x Tube weld
{ }
1 o —
1.5 (38.1) 1.5 (38.1)
A | A A | A
Connections: TWL] Connections: TW[]
i)
\ \/
2 X M5 x 0.8 depth 0.25 (6.4)
) A
Connections inch o
FV4
MVa 1.59 (40.4)
TW6 1.49 (37.8)
FV8
MV8 2.12 (53.8)
TW8 1.53 (38.9)
202

O
2

(Recommendations}

BP | AK | AZ ‘ SL ‘ AP ‘ Regulators

AK H I\l Diaphragm Valves

Flow Vacuum
Switches Generators Check Valves

Technical Data/
Glossary of Terms

Precautions




Diaphragm Valve for Ultra High Purity

Manually operated type

AZ3800 & 3900 Series

e Suitable for UHP gas supply line

® LOTO available (AZ3900)
® Purge ports and monoblock configurations available

How to Order (see p. 250 for ordering syntax)

&

AZ

(Inlet)

(Outlet)

3800|S

FV8

FV8

Modell

Code Knob

3800

Round knob with open/close indication window

3900

Pull twist knob with LOTO

Porting Configuration

T

@t f{o

Specifications

L

lPurge port option

Code Material
No code —
C Capped purge port

¢ Diaphragm material

Code Material
Material No'-;:;de 31?\:_. gS'\(/IStarl}dard)
Code |Body material orvo aloy
S 316L SS
® Seat material
Code Material
No code| PCTFE (Standard)
VS Polyimide
Connections (Inlet, Outlet) ®
Code Connections ¢ Purge port %1)
TW6 3/8 inch tube weld Code Inlet ® Outlet @
FV8 1/2 inch face seal (Female) 00 None None
MVs8 1/2 inch face seal (Male) MO Available None
TW8 1/2 inch tube weld 0B None Available
FV12 3/4 inch face seal (Female) MB Available Available
mMv12 3/4 inch face seal (Male) «1) 1/4 inch face seal (Male) as standard.
TW12 3/4 inch tube weld

Operating Parameters

AZ3800

AZ3900

Gas

Select compatible materials of construction for the gas

Operating pressure

Vacuum to 250 psig (1.7 MPa)

Proof pressure

1.5 times the maximum operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature

-40 to 71°C (No freezing) *1

Cv

2.8

Inboard leakage

2 x 1011 Pa-m3/s

Leak rate

Outboard leakage

2 x 10-10 Pa-m3/s

Across the seat leak

1 x 1019 Pa-m3/s

Surface finish

Ra 10 pin. (0.25 um)

Connections

Face seal, Tube weld

Installation Bottom mount
Internal volume 0.76 in3 (12.52 cm3)
Knob Round knob with open/close indication window Pull twist knob with LOTO *2)

Operational Safety Device (OSD)

LOTO (Lockout)

N/A

Standard

%1) -10 to 90°C for Polyimide seat.

%2) Knob must be pulled to turn open from closed.

Wetted Parts Material

Wetted Parts S

Body 316L SS

Surface finish Electropolish + Passivation
Diaphragm 316L SS (Option: Ni-Cr-Mo alloy)
Seat PCTFE (Option: Polyimide)

203

O
2




Diaphragm Valve for Ultra High Purity
Manually operated type

Dimensions

AZ3800 & 3900 series

inch (mm)

AZ3800

1.62

Face seal (Male)

1.64 +0.06

(41.7)

2 x 1/4 inch face seal (Male)

02.25 (957.2)

2.6 (66)
0.56 (14.2)

Purge port (Option)

Face seal (Female

Connections: MVL], FVL]

AZ3900

1.62

@1.1) x

2275s

\2 x 1/4 inch face seal (Male)

1.64 +0.06
(41.7)

92.25 (657.2)

0.4
(10.2)

3.4 (86)
0.56 (14.2)

Purge port (Option)

©

@

0.56 (14.2)

2 X Tube weld
YNy
A&
|\
A A
Connections: TWL]

1.73\

Az x M5 x 0.8 depth 0.25 (6.4)

(43.9)

Bottom view

O

E% 0.13(3.2)
>

A
. A
Connections inch (mm)
TW6 4.25 (108.0)
FV8
e 2.65 (67.3)
TW8 4.25 (108.0)
FV12
Wi 3.20 (81.3)
TW12 4.25 (108.0)
204

(Recommendations}

BP | AK | AZ ‘ SL ‘ AP ‘ Regulators

AK H I\l Diaphragm Valves

Flow Vacuum
Switches Generators Check Valves

Technical Data/
Glossary of Terms

Precautions




Metering Valve for Ultra High Purity

Flow adjustment valve

AZ3672, 3675 & 4675 Series

e Suitable for UHP gas supply line
® Body material: 316L SS

® Fine adjustment control 12 to 15 turns of the knob to wide open

® One wetted moving part - a diaphragm
® Flow rate AZ3672: 10 slpm *")
AZ3675: 40 slpm *"

AZ4675: 70 slpm *"
«1) At 30 psig (0.2 MPa) of N2

How to Order (See p. 250 for ordering syntax)

(Inlet) (Outlet)

AZ3672|S|2P

MV4|MV4

Model
Code Cv
3672 0to 0.02
3675 0to 0.08
4675 010 0.15

Material ®
Code | Body material
3 316L SS
Portse

Code Ports Connection

2P 2 borts Machined
2PW P Welded

+) Optional porting and porting configurations
available.

Refer to the AZ series optional porting
configuration on page 207.

The optional porting configuration can only be
selected when the welded type (PW) is selected.

L

Face to face dimension
Code Dimension
No code| 2.12 inch (53.8 mm) Standard
1.75 1.75 inch (44.5 mm) *2)
x2) Can be used when port code “2PW”
and connection “TW4” are selected
However, it cannot be used for type

4675.
¢ Connections
Code Connections Model AZ3672/3675| AZ4675
Port 2P | 2PW | 2P |2PW
MV4 1/4 inch face seal (Male) *1) [ @) ® | O
FV4 1/4 inch face seal (Female) — O — | O
TW4 1/4 inch tube weld [ O — | =
MV6 3/8 inch face seal (Male) *1) — O @ | O
FV6 3/8 inch face seal (Female) — O — | O
TW6 3/8 inch tube weld — O ® | O
TW8 1/2 inch tube weld — — e | —

@: Only available with the same type fittings inlet and outlet.
O: Inlet and outlet available with any combination of fitting type and size.
—: Not available
#1) Fixed fitting (no rotating nut)
When port code “2PW” and connection “MV6” are selected, it will be a
rotating nut.

Specifications
Operating Parameters AZ3672 | AZ3675 | AZ4675

Gas Select compatible materials of construction for the gas

Operating pressure Vacuum to 145 psig (1 MPa)

Proof pressure 1.5 times the maximum operating pressure

Burst pressure 3 times the maximum operating pressure

Ambient and operating temperature -40 to 71°C (No freezing)

Cv 0t0 0.02 [ 010 0.08 | 0t00.15

Inboard leakage

2 x 107" Pa-m?¥s

Leak rate

Outboard leakage

2x 107" Pa-m3/s

Surface finish

Ra 10 win. (0.25 um)

Connections

Face seal, Tube weld

Installation

Bottom mount

Internal volume

0.06 in® (1.07 cm?)

Wetted Parts Material

Series AZ3672/AZ3675 | AZ4675
Body 316L SS
Surface finish Electropolish + Passivation
Diaphragm Ni-Co alloy
Seat PCTFE | 316L SS
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Metering Valve for Ultra High Purity
Flow adjustment valve

Dimensions

AZ3672
AZ3675
AZ4675

Face seal (Male)

IS

B

inch (mm)

01.06 (926.8)

I

1

=

aoynae

4.6 (116.8)

Face seal (Female)

A

0.44
11.2)

. B

2PW (Connections: MVL], FVL])

Face seal (Male)

== 2 x Tube weld <
<
— AN °
1 — L.H L.
A <8
B |.B |J= 5 5

2PW (Connections: TWL])

2P (Connections: MVL])

(11.2)

e
é} 5 @@éo 2 x Tube weld =
sl gl
M5 x 0.8 depth 0.25 (6.4) B B 3
(Mounting hole) e
2PW (Bottom view) 2P (Connections: TWL])
T o
2 x M5 x 0.8 depth 0.25 (6.4)
(Mounting hole)
2P (Bottom view)
Port code
Connections 2P 2PW
B A B
inch | (mm)| inch | (mm) | inch |(mm)
MV4 |[1.14 [(29.0)
FVa — 1.39 ((35.3)
TW4 |0.875|(22. 1.06 |(26.9)
MV6 |1.50 [(38.1)|1.12 sq.|((]28.4)
FV6 — 1.93 ((49.0)
TW6 [0.875((22.2) 1.325((33.7)
TW8 |1.125/(28.6) — | —

(11.2)

AZ3672, 3675 & 4675 Series

[}
=
2
©
=
Flow Rate Characteristics =
£
o
AZ3672 @
[+
14 0.03 —
Inlet pressure: 30 psig (0.2 MPa)
12 L 0.025
= 10 <
g L 0.02 g
I s
2 L0015 3 =)
s ° / o
u_? 4 / r0.01
2 r 0.005 —
o
- -0 <
0123 456 7 8 9101112131415 16 _|
Number of knob rotations «»
N
AZ3675 =
45 - 0.08 =
Inlet pressure: 30 psig (0.2 MPa)
40 F0.07 o
=% L 0.06 @
g. 30 e —
@ o5 r 0.05 -
o 004 3 S
S 20 -
2 r 0.03 —
o 15 =
5 r 0.01 =
0 — 0 _§
0123456 7 8 9101112131415 16 (=]
Number of knob rotations o
<<
AZ4675 E
80 . 0.16
Inlet pressure: 30 psig (0.2 MPa) e
70 0.14 =
g 60 0.12 T
% 50 0.1 @
% 20 0.08 3 S
-
E 30 0.06 §
L 20 0.04 [
10 0.02 7
0123 456 7 8 91011121314 15 Es
Number of knob rotations § E
= o
[&]
3
g5
s
)
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AZ Series / Diaphragm Valve
Optional Porting Configuration

* Made to order specifications

How to Order (See p. 250 for ordering syntax)

AZ

,—POl't Number—|
® @ ® O]

3650/ S [APWNM|MV4|TW4|FV4|[FVa

Available seriesl | I I | | I I |
Code Series l
35000 AZ3500 Option
45000 AZ4500 Depends on the
300001 AZ3000 product series
360101 AZ3600
460001 AZ4600 Connections
4000 AZ4000 Code Connections AZ3 | AZ4
. MV4 1/4 inch face seal (Male) *1) [ [ J
Material & FV4 1/4 inch face seal (Female) [ ) [ J
Code |Body material TW4 1/4 inch tube weld o | —
S | 816LSS MV6 3/8 inch face seal (Male) o | o
Ports e FV6 3/8 inch face seal (Female) [ ()
Code Ports Configuration |Connection TW6 3/8 inch tube weld LJ LJ
2PW @: Male and female threads of the same size can be used
2PWA 2 ports in combination.
2PWC —: Not available
3PWD Refer to the +1) Fixed fitting (no rotating nut)
following.
3PWE Welded
(Port
e 3ports | specifications) All multiple port options are welded type.
3PWG Please refer to the welded type for dimensions.
3PWH
4PWM 4 ports

Port Specifications

Valves are illustrated top view looking down through the valve.
The traditional flow direction is INLET to OUTLET, but AP Tech valves may be employed in either flow direction.
Port locations are indicated by numbers.

INLET (Upstream) is defined as a port connected to the region below the valve seat. It is illustrated with an arrow pointing towards the valve body

or an “empty” triangle on the schematic.

OUTLET (Downstream) is defined as a port connected to the region above the seat and below the diaphragm. It is illustrated with an arrow

pointing away from the valve body or a “filled” triangle on the schematic.

Mounting hol @4_ @—» < | 2
ounting hole< Inlet Outlet INLET ~ OUTLET
(Upstream) (Downstream) Porting Symbols

Top view (Mounting hole on bottom)

2PW 2PWA 2PWC

©4
(3)
*@
(o
~

O
@V

3PWD 3PWE ® 3PWF 3PWG 3PWH

b

207 ZSvC
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Diaphragm Valve for General Applications

Air operated type

AK3500 series

® Body material: 316L SS

® Pneumatically actuated normally closed or normally open
® Indicator switch available as an option (AK3550/3580)

How to Order (see p. 250 for ordering syntax)

AK3

542

S2P

(Inlet)  (Outlet)

4T 4T

Size—l_ |——| lOption
Code] Cv. (AK3550 and AK3580 only)
3 0.29 Code Specification
No code —
IPC N.C. indicator switch
Model IPO N.O. indicator switch
Code Status Max. operating pressure
542 125 psig (0.9 MPa) .
540 | Normally closed (N.C.) | 145 psig (1.0 MPa) ¢ Seat material
550 300 psig (2.1 MPa) Code Material
580 | Normally open (N.O.) | 250 psig (1.7 MPa) No code| PCTFE (Standard)
VS Polyimide
Material ® . -
Code| Body material ¢ Connections
S 316L SS Code Connections
4T 1/4 inch compression
4BR Rc 1/4
Ports ® 4BRN R 1/4
Code! Ports 4 NPT 1/4 female
2P| 2 ports 4N NPT 1/4 male
6MT 6 mm compression
+1) Only available with same type fittings inlet and outlet.
Specifications
Operating Parameters AK3542 | AK3540 | AK3550 AK3580

Status

Normally closed (N.C.)

Normally open (N.O.)

Gas

Select compatible materials of construction for the gas

Operating pressure

Vacuum to 125 psig (0.9 MPa)| Vacuum to 145 psig (1.0 MPa) *1) [Vacuum to 300 psig (2.1 MPa)[Vacuum to 250 psig (1.7 MPa)

Proof pressure

1.5 times the maximu

m operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature

—-10 to 71°C (No freezing) *2)

(Part number: AP PL210) *4)

Cv 0.29

Leak rate 1x107"° Pa-m3/s

Connections Compression, Rc, R, NPT

Actuation pressure |60 to 110 psig (0.4 to 0.76 MPa) 70 to 110 psig (0.48 to 0.76 MPa)

Actuation port connection M5 x 0.8 NPT 1/8 inch M5 x 0.8 NPT 1/8 inch
Actuation port location Top Side (360° rotatable) Top
Installation Bottom mount

Internal volume 0.06 in3 (1.07 cmd)

Weight 0.28 kg *3) 0.68 kg *3) 0.82 kg *3) | 0.68 kg *3)
LOTO (Lockout) N/A Option N/A

Indicator Switch (Option) Specification

Wetted Parts Material

+1) Vacuum to 125 psig (0.9
MPa) for Polyimide seat.

#2) Max. 90°C for Polyimide
seat.

*3) Weight, including individual
boxed weight, may vary
depending on connections
or options.

+4) Refer to the specification
for options. (P.227)

Cable

Polyurethane cable 2 cores, 2 m

PVC cable 2 cores, 3 m

Wiring diagram

Brown (BN
Blue (BU) _

Brown (BN,

Blue (BU) -

-+
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Code IPO IPC Wetted Parts S

Contacts NO (When thg yalve is open, INC (When thg yalve is closed, Body 316L SS
the circuit is closed.) the circuit is closed.) Diaphragm Ni-Co alloy

Minimur operating current 5mA Seat PCTFE (Option: Polyimide)
Power supply voltage 10 to 36 VDC
Rated isolation voltage 75 VDC
Rated operating current 100 mA
Rated operating voltage 24 VDC
Maximum load current 100 A
Ambient temperature range -25t0 70°C
Function indicator lamp Available



|
AK3500 Series

Diaphragm Valve for General Applications
Air operated type

inch (mm)

Dimensions
AK3540

AK3580

NPT 1/8

Actuation port

AK3550

NPT 1/8

Actuation port

(Recommendationsl

BP | AK | AZ ‘ SL ‘ AP ‘ Regulators

ﬂ AZ ‘ AP RIETEDNRTENTS

Flow Vacuum
Switches Generators Check Valves

Technical Data/
Glossary of Terms

21.36 (034.5)
Indicator switch
(Option) [ﬂ
21.46 (237.1)
91.46 (037.1)
[muns|
M5 x 0.8
Actuation port E
N =z |
; &) 2 S g
9] N -
) )
' <
<
] - (] _ . (s ) - - (
1ms HL T \ 1ms LT
‘ —~
A <& A A <
< | s
B ol B B ol
Connections: 4T, 6MT Connections: 4T, 6MT Connections: 4T, 6MT
AK3542
M5 x 0.8
Actuation port
2 x Compression
01.57 (940)
|
< 2 xR, NPT male
q
[aV)
A HL T
2 x Rc, NPT female
A 3|5 3|2 A 3|2
B olT B olT B olT
Connections: 4T, 6MT Connections: 4, 4BR Connections: 4N, 4BRN
7
& N9
N %)
7 Connections inch T inch o) Ports
4T 1.12sq.|((028.4)| 2.56 (65) 1/4 inch compression
4BR — — 1.70 (43.2) Rc 1/4
M5 x 0.8 depth 0.25 (6.4) 4BRN |1.12sq.[(028.4)| 2.32 | (58.9) R1/4
(Mounting hole) 4 — — 1.70 | (43.2) NPT 1/4 female
4N 1.12sq.| ((028.4)] 2.32 | (58.9) NPT 1/4 male
Bottom view 6MT |1.12sq.|((028.4)| 2.62 | (66.5) | 6 mm compression
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Diaphragm Valve for General Applications

Air operated type

AK4500 series

® Body material: 316L SS

® Pneumatically actuated normally closed or normally open
® Indicator switch available as an option (AK4550/4580)

How to Order (see p. 250 for ordering syntax)

AK4

542

S2P

(Inlet)  (Outlet)

6T 6T

Size—l_ |——| lOption
Code! Cv (AK4550 and AK4580 only)
4 0.5 Code Specification
No code —
Model IPC N.C. indicator switch
Code Status Max. operating pressure IPO N.O. indicator switch
542 .
540 | Normally closed (N.C.) 125 psig (0.9 MPa) o Seat material
550 300 psig (2.1 MPa) Code Material
580 | Normally open (N.O.) |250 psig (1.7 MPa) No code| PCTFE (Standard)
VS Polyimide
Material ® .
Code| Body material ¢ Connections *V
S 316L SS Code Connections
6T 3/8 inch compression
Ports ® 6BR Rc 3/8
Code Poft)sts GBRN R 3/8
2P| 2ports 6 NPT 3/8 female
P 6N NPT 3/8 male
e . %1) Only available with same type fittings inlet and outlet.
Specifications
Operating Parameters AK4542 | AK4540 | AK4550 AK4580

Status

Normally closed (N.C.)

Normally open (N.O.)

Gas

Select compatible materials of construction for the gas

Operating pressure

Vacuum to 125 psig (0.9 MPa)

[Vacuum to 300 psig (2.1 MPa)|Vacuum to 250 psig (1.7 MPa)

Proof pressure

1.5 times the maximum operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature

-10 to 71°C (No freezing) *")

Cv

0.5

Leak rate

1 x107"° Pa-m¥/s

Connections

Compression, Rc, R, NPT

Actuation pressure

60 to 110 psig (0.4 to 0.76 MPa)

70 to 110 psig (0.48 to 0.76 MPa)

Actuation port connection M5 x 0.8 NPT 1/8 inch M5 x 0.8 NPT 1/8 inch

Actuation port location Top Side (360° rotatable) Top

Installation Bottom mount

Internal volume 0.12in® (2.14 cm?d)

Weight 0.28 kg *2 0.68 kg *2) 0.82 kg *2) | 0.68 kg *2
Option

LOTO (Lockout) N/A Pat numbef AP PL210) *9 N/A

Indicator Switch (Option) Specification

Wetted Parts Material

#1) Max. 90°C for Polyimide
seat.

%2) Weight, including individual
boxed weight, may vary
depending on connections
or options.

+3) Refer to the specification
for options. (P.227)

Cable

Polyurethane cable 2 cores, 2 m

PVC cable 2 cores, 3 m

Wiring diagram

Brown (BN
Blue (BU) _

Brown (BN,

Blue (BU) -

-+
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Code IPO IPC Wetted Parts S

Contacts NO (When the valve is open, |NC (When the valve is closed, B<'>dy 31 6L SS
the circuit is closed.) the circuit is closed.) Diaphragm Ni-Co alloy

Minimur operating current 5 mA Seat PCTFE (Option: Polyimide)
Power supply voltage 10 to 36 VDC
Rated isolation voltage 75 VDC
Rated operating current 100 mA
Rated operating voltage 24 VDC
Maximum load current 100 A
Ambient temperature range -25t0 70°C
Function indicator lamp Available



Diaphragm Valve for General Applications
Air operated type

AK4500 Series

[}
=
2
©
- - =
Dimensions inch (mm) | $
£
AK4540 AK4550 AK4580 §
[t}
NPT 1/8 NPT 1/8 E
=]
S\ SNV £
-
=
[<t]
1.36 (934.5) o
Indicator switch m
(Option) —
o
<
21.46 (937.1) I
1.46 (937.1) 7
|8 ] e
M5 x 0.8 =
Actuation port N —
s ~
S ~z <
5 ol © o —
| g g ¥ S
< q ] = —
o a— o — er T °>,
I il | S . il S
I a | I
| £
— — =
A 3; f:' A A 3 N g
B ol B B sl =
i
. . . (=)
Connections: 6T Connections: 6T Connections: 6T
o
<
AK4542
N
M5 x 0.8 =
Actuation port ~
=
o 3 - [}
»
=
(3]
W £
-
[X]
@
=
2 x Compression o
21.57 (940)
<
| Ees
‘ Sc
[TN-T)
< =
: - =3
2 e 2xR, NPT male ~ Si===——
N —
. a . —
T Bl ) o
In il =2
2 x Rc, NPT female =
B ol B ol B sl
Connections: 6T Connections: 6, 6BR Connections: 6N, 6BRN EE
SR
s k5]
2=
o =
i g2
=
. A B
(7]
Connections inch T nch T Ports g
6T 1.12sq.|((128.4)| 2.68 | (68.1) | 3/8 inch compression 5
M5 x 0.8 depth 0.25 (6.4) 6BR — — 2.32 | (58.9) Rc 3/8 §
(Mounting hole) 6BRN |1.12sq.|((J28.4)| 2.32 | (58.9) R 3/8 a
6 — — 2.32 | (58.9) NPT 3/8 female
Bottom view 6N 1.12sq.|(28.4)| 2.32 | (58.9) NPT 3/8 male

O

SVC

212



Air operated type

Diaphragm Valve for General Applications | (gor high pressure)

AK3000 series

e Suitable for UHP gas supply line

® Body material: 316L SS

® Pneumatically actuated normally closed or normally open
® High pressure type: Max. 4500 psig (31 MPa)

® Indicator switch available as an option

How to Order (see p. 250 for ordering syntax)

(Inlet)  (Outlet)

AK30/00/S2P|4T 4T
Modell |—J lOption

Code Status Max. operating pressure|  Cv. Code Specification
00 ! 0.23 No code —
S00psig RO7HP) 5 o IS Indicator switch

Normally closed (N.C.)

3700 psig (25.5 MPa)
07 4500 psig (31.0MPa)|  0.23
80 | Normally open (N.O.)  |3000 psig (20.7 MPa)

® Seat material

Material ——— : Model
Code| Body material Ports s Code | Material  135003002]3004]3007]3080
S 316L SS No code |PCTFE (Standard)| @ [ J [ J — [ J
Code|  Ports VS Polyimide ® | & o o o
2P| 2ports PK PEEK -l —1 e | & | —
Connections *" e o: Availabl(_a
- —: Not available
Code Connections
4T 1/4 inch compression
4BR Rc 1/4
4BRN R 1/4
4 NPT 1/4 female
4N NPT 1/4 male +1) Only available with same type fittings inlet and outlet.
6MT 6 mm compression *2) | +2) Not available with AK3004 and AK3007.
Specifications
Operating Parameters AK3000 | AK3002 | AK3004 | AK3007 AK3080

Status Normally closed (N.C.) Normally open (N.O.)
Gas Select compatible materials of construction for the gas
Operating pressure Vacuum to 3000 psig (20.7 MPa) |Vacuum to 3700 psig (25.5 MPa) |Vacuum to 4500 psig (31 MPa)|Vacuum t0 3000 psig (20.7 MPa)
Proof pressure 1.5 times the maximum operating pressure
Burst pressure 3 times the maximum operating pressure
Ambient and operatin o . -10to 49°C -10to 60°C -10to 71°C
temperature P ’ 1010 71°C (No freezing) *1) (No freezing) (No freezing) (No freezing) *1)
Cv 0.23 [ 0.28 0.23
Leak rate 1x107° Pa-m¥/s
Connections Face seal, Tube weld
Actuation pressure 70 to 110 psig (0.48 to 0.76 MPa)
Actuation port connection NPT 1/8 inch
Actuation port location Top
Installation Bottom mount
Internal volume 0.06 in® (1.07 cmd)
Weight 1.27 kg *3)
LOTO (Lockout) Option (Part number: AP PL210) *3) N/A

#1) Max. 90°C for Polyimide seat.
*2) Weight, including individual boxed weight, may vary depending on connections or options.
#3) Refer to the specification for options. (P.227)

Indicator Switch (Option) Specification Wetted Parts Material
Code IS Wetted Parts S

Rated voltage Max. 30 VDC Body 316L SS
Contact capacity Max. 3 VA Diaphragm Ni-Co alloy
Switching current Max. 0.2 A AK3000, AK3002, PCTFE
Carrying current Max. 0.5 A AK3080 (Option: Polyimide)

Lead wire AWG 24 Seat AK3004 PCTFE

Cable length 3m (Option: Polyimide, PEEK)
Cable Blue: Common line AK3007 Polyimide or PEEK

Color (Lead wire) | Brown: NC (When the valve is closed, the circuit is closed.)

Black: NO (When the valve is open, the circuit is closed.)
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Diaphragm Valve for General Applications .
Air operated type (For high pressure) AK3000 Serles

Dimensions inch (mm)
AK3000 AK3007

AK3002 AK3080 Indicator switch

AK3004 Indicator switch *1)

(Option)

1/8 NPT
Actuation port

1/8 NPT
Actuation port

*1) The mounting position varies depending on
the product.

1.98 (950.3)

4

21.98 (950.3) 2 x Compression

[T

=

1

AK3000, 3002, 3004: 4.64 (117.9)
AK3007, 3080: 5.42 (137.6)

ﬂ AZ ‘ AP RIETEDNRTENTS

AK3000, 3002, 3004: 4.1 (104.1)
AK3007, 3080: 4.89 (124.2)

2 x Rc, NPT female

A <& <& A <|§

<= 3= 3|

B sl B ol B sl
Connections: 4T, 6MT Connections: 4, 4BR Connections: 4T

o
o Y —
9 2 x R, NPT male
B B
A 3 §
B ol
2 x M5 x 0.8 depth 0.25 (6.4)
Mounting hole Connections: 4N, 4BRN
4T (Bottom view)
) A B
Connections inch ) inch ) Ports
4T 1.12sq.|((0J28.4)| 2.56 (65) 1/4 inch compression
4BR — — 1.70 | (43.2) Rc 1/4
4BRN [1.12sq.[(028.4)] 2.32 | (58.9) R 1/4
4 — — 1.70 (43.2) NPT 1/4 female
4N 1.12sq.| ((028.4)] 2.32 | (58.9) NPT 1/4 male
6MT [1.12sq.|(28.4)| 2.62 | (66.5) | 6 mm compression
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Diaphragm Valve for General Applications

Air operated type
(For high pressure)

AK4000 series

o Suitable for process gas supply line
® Body material : 316L SS
® Pneumatically actuated normally closed

® High pressure type: Max. 3000 psig (20.7 MPa)

o Indicator switch available as an option

How to Order (see p. 250 for ordering syntax)

I G

AK4000S 2P

(Inlet)

6T

(Outlet)

6T

Model l |—J lOption
Code Status Max. operating pressure Code Specification
00 | Normally closed (N.C.) |3000 psig (20.7 MPa) No code —
IS Indicator switch
Material ® ® Seat material
Code| Body material Code Material
S 316L SS No code| PCTFE (Standard)
VS Polyimide
Portse ® Connections *"
Code| Ports Code Connections
2P| 2ports 6T 3/8 inch compression
6BR Rc 3/8
6BRN R 3/8
6 NPT 3/8 female
6N NPT 3/8 male

Specifications

%1) Only available with same type fittings inlet and outlet.

Operating Parameters

AK4000

Status

Normally closed (N.C.)

Gas

Select compatible materials of construction for the gas

Operating pressure

Vacuum to 3000 psig (20.7 MPa)

Proof pressure

1.5 times the maximum operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature

—-10 to 71°C (No freezing) *1)

Cv

0.35

Leak rate

1x107"° Pa-m3/s

Connections

Compression, Rc, R, NPT

Actuation pressure

70 to 110 psig (0.48 to 0.76 MPa)

Actuation port connection

NPT 1/8 inch

Actuation port location

Top

Installation Bottom mount
Internal volume 0.12in® (2.14 cm?)
Weight 1.27 kg *2)

%1) Max. 90°C for Polyimide seat.

«2) Weight, including individual boxed weight, may vary depending on connections or options.

Indicator Switch (Option) Specification

Wetted Parts Material

Code IS Wetted Parts S

Switch type SPDT Body 316L SS
Rated voltage Max. 30 VDC Diaphragm Ni-Co alloy
Contact capacity Max. 3 VA Seat PCTFE (Option: Polyimide)
Switching current Max. 0.2 A
Carrying current Max. 0.5 A

Lead wire AWG 24

Cable length 3m
Cable Blue: Common line

Color (Lead wire) | Brown: NC (When the valve is closed, the circuit is closed.)

Black: NO (When the valve is open, the circuit is closed.)
215
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Diaphragm Valve for General Applications .
Air operated type (For high pressure) AK4000 Serles

Dimensions inch (mm)
AK4000

Indicator switch

Indicator switch *1)

(Recommendations}

1/8 NPT 1/8 NPT (Option) "
Actuation port Actuation port :Q:
S
-
=
@
o
o.
<<
*1) The mounting position varies depending —
on the product. ;'_,
N
<<
21.98 (950.3) ~
[~
{ 5
=)
21.98 (950.3) 2 x Compression
)
@
g s =
©
=
£
=)
©
& =
~ 2 =3
= = )
S 3 =
~ <
= o
= g e by I
3 3 <
T i i ] s
- - - - L - _u
2 x Rc, NPT female
~
A 3| A @
B B sl B =
S
Connections: 6T Connections: 6, 6BR Connections: 6T =
=
o
@
1 Eg
N9 Sc
"% [N-*)
& 7 2xR, NPT male b= Sc
S
=i F )
3T 23
B olT ws
2 x M5 x 0.8 depth 0.25 (6.4) 3
Mounting hole Connections: 6N, 6BRN
6T (Bottom view) =&
® S
Q-
5] k=]
Eg
Qo
2e
=
) A B
(7]
Connections inch o inch o Ports g
6T 1.12sq.|((128.4)| 2.68 | (68.1) | 3/8 inch compression 5
6BR — — 232 | (58.9) Rc 3/8 §
6BRN |1.12sq.|(028.4)| 2.32 | (58.9) R3/8 &
6 — — 2.32 | (58.9) NPT 3/8 female
6N  |1.12sq.|(028.4)| 2.32 | (58.9) NPT 3/8 male
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Air operated type

Diaphragm Valve for General Applications |1y, step

AK3571 & 4571 Series

® Two step mode - metered flow and full open
® Two separate actuation ports
o Soft start valve to minimize vacuum chamber pressurization turbulence
® Metered flow adjustable AK3571: 10 to 200 slpm*
AK4571: 10 to 350 slpm*
® Pneumatically actuated normally closed
® Body material: 316L SS
* At 80 psig (0.55 MPa) of N2

How to Order (See p. 250 for ordering syntax)

AK[3]571S 2P[4T|4T 1M[050

Sizel |_J

‘J Metered flow

Code| Cv Code | Metered adjusted flow in slpm
2 06259 Metered. adjusted flow in slpm
- at 80 psig (0.55 MPa) N2.
Replace XXX with flow rate
Model XXX | using 3 digits, example 50
Code Mode Status (3 digits) | slpm = "050"
571| Two step mode | Normally closed (N.C.) Adjustable range: AK3571= 10
to 200 slpm, AK4571= 10 to
Material ® 850 slpm
Code| Body material .
S 316L SS é Seat material
Code Material
Ports ¢ No code| PCTFE (Standard)
Code| Poris B Polyimide
2P 2 ports
¢ Connections *"
Code Connections AK3 | AK4
4T 1/4 inch compression
4BR Rc 1/4
4BRN R1/4 ° .
4 NPT 1/4 female
4N NPT 1/4 male
6MT 6 mm compression
6T 3/8 inch compression
6BR Rc 3/8
6BRN R 3/8 — [ J
6 NPT 3/8 female
6N NPT 3/8 male
+1) Only available with same type fittings inlet and outlet.
Specifications
Operating Parameters AK3571 AK4571

Status Normally closed (N.C.)

Gas Select compatible materials of construction for the gas
Operating pressure Vacuum to 125 psig (0.9 MPa)

Proof pressure 1.5 times the maximum operating pressure
Burst pressure 3 times the maximum operating pressure
Ambient and operating temperature -10 to 71°C (No freezing) *1

Cv 0.29 | 0.5
Leak rate 1 x 1010 Pa-m3/s

Connections Compression, Rc, R, NPT

Actuation pressure 70 to 110 psig (0.48 to 0.76 MPa)
Actuation port connection M5 x 0.8

Actuation port location

Sides (2 each)

Installation

Bottom mount

Internal volume 0.06 in3 (1.07 cm?)

0.12in3 (2.14 cm?)

Adjustable range of metered flow *2) 10 to 200 slpm

10 to 350 slpm

10 to 20 slpm +6 slpm
21 to 50 slpm +10 slpm

£2)
Tolerance o 51 to 100 sipm 15 spm
101 to 200 slpm +20 slpm

201 to 350 slpm N/A

+25 slpm

%1) -10 to 90°C for Polyimide seat.
#2) At 80 psig (0.55 MPa) N2
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Diaphragm Valve for General Applications
Air operated type (Two Step)

Wetted Parts Material

AK3571 & 4571 Series

Wetted Parts S
Body 316L SS
Surface finish Electropolish + Passivation
Diaphragm Ni-Co alloy
Seat PCTFE (Option: Polyimide)
Dimensions inch (mm)
AK3571 & 4571
{>
21.72 (943.7)
|
M5 x 0.8 ‘
Actuation port ™\ !
: g
2 x Compression ‘EIE% 8.
[s)
] T
HC T
B slz
Connections: 4T, 6MT, 6T
2 x Rc, NPT female 2 x R, NPT male
1
A
B B
Connections: 4, 6, 4BR, 6BR Connections: 4N, 6N, 4BRN, 6BRN
. A B
1125q. (1284 Connections inch ) inch o Ports
K 4T 1.12sq.| ((J28.4)| 2.56 65.0) | 1/4 inch compression
/@\ 4BR — — 1.70 43.2 Rc 1/4
[ 4BRN 1.12'sq.| ((J28.4)| 2.32 58.9 R 1/4

b’

Bottom view

iEiy

2 x M5 x 0.8 depth 0.25 (6.4)

4 — — 1.70

NPT 1/4 female

AN [1.12sq.[(028.4)] 2.32

NPT 1/4 male

6 mm compression

(Mounting hole)

O

(65.0)
(43.2)
(58.9)
(43.2)
(58.9)
6MT  |1.125sq.[(28.4)| 262 | (66.5)
(68.1)
(58.9)
(58.9)
(58.9)
(58.9)

6T 1.12sq.|((128.4)| 2.68 68.1) | 3/8 inch compression
6BR — — 2.32 58.9 Rc 3/8
6BRN 1.12'sq.| ((J28.4)| 2.32 58.9 R 3/8
6 — — 2.32 58.9 NPT 3/8 female
6N 1.12sq.|(J28.4)| 2.32 58.9 NPT 3/8 male

SVC
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Diaphragm Valve for General Applications

Manually operated type

AK3600

Series

® Body material: 316L SS

o L OTO standard with AK3657/3659, optional AK3625
e Indicator switch available as an option (AK3650)

How to Order (see p. 250 for ordering syntax)

(Inlet)  (Outlet)

AK3

652

S2P|4T|4T

Size | | lOption (AK3650 only)
Code Cv Code Specification
3 0.29 No code —
ISH Indicator switch
Model .
Code Knob Max. operating pressure Material Installation option
Round knob with a raised Code|Body material ption
652 h 250 psig S | 316LSS Code Installation
rectangular section
- - (1.7 MPa) No code| Bottom mount (Standard)
el Pull twist knob with LOTO Ports ® P Panel installation *2)
600 | Multi turn round knob - - -
625 Lever knob ) Code Ports #2) Panel mpuntlng_ hole: dia. 0.78 inch (19.8 mm).
650 | Round knob with oper/ (28070 l\rzilg) 2P| 2ports Not available with AK3652 and AK3659.
close indication window ' : #1) @ .
657 | Pull twist knob with LOTO Connections ¢ Seat material
Code Connections Code Material
4T 1/4 inch compression No code| PCTFE (Standard)
4BR Rc 1/4 Vs Polyimide
1) Only available with [4BRN R 1/4
same type fittings 4 NPT 1/4 female
inlet and outlet. 4N NPT 1/4 male
6MT 6 mm compression
Specifications
Operating Parameters AK3652 | AK3659 |  AK3600 | AK3625 | AK3650 | AK3657
Gas Select compatible materials of construction for the gas
Operating pressure Vacuum to 250 psig (1.7 MPa) [ Vacuum to 3000 psig (20.7 MPa)
Proof pressure 1.5 times the maximum operating pressure
Burst pressure 3 times the maximum operating pressure
Ambient and operating temperature -40 to 71°C (No freezing) *1)
Cv 0.29
Leak rate 1 x107"° Pa-md/s
Connections Compression, Rc, R, NPT
Installation Bottom mount [ Bottom mount (Option: panel mount)
Internal volume 0.06 in3® (1.07 cm?d)
Weight 0.26 kg *2 0.45 kg *2) 0.36 kg *2) 0.45 kg *2) 0.73 kg *? 0.4 kg *?
1/ turn round knob with @ ) ) 1/4 turn round knob )
Knob raised rectangular section and l:vﬁj::]ttv(')s.}.én&? Multi LL;]rgbround 1 4k;u£ Jg;’er with open/close I:v?::\t\ﬁvé)s‘}'(l()n&?
open/close indication window indication window
Operational Safety Device Option *5)
P . AP PL227
(0SD) N/A Standard N/A (par ”(”)':t:ie;n - ) N/A Standard
LOTO (Lockout) (Part number: AP PL225)

#1) -10 to 90°C for Polyimide seat.

%2) Weight, including individual boxed weight, may vary depending on

connections or options.

Indicator Switch (Option) Specification

+3) Optional lever color available. Please contact SMC.
+4) Handle must be pulled to turn open from closed.
#5) Refer to the specification for options. (P.227)

Wetted Parts Material

Code ISH Wetted Parts S

Output type NPN Body 316L SS
Power supply voltage 3.8t0 30 VDC Diaphragm Ni-Co alloy
Output voltage Max. 0.4 VDC Seat PCTFE (Option: Polyimide)
Supply current Max. 11 mA
Output current Max. 20 mA

Lead wire AWG 24
Cable | Cable length 3m

Color (Lead wire) | Blue (BL), Brown (BN), Black (BK)
Wiring Diagram BN ‘ +

Indicator switch BL Load
Bk L .
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Diaphragm Valve for General Applications
Manually operated type

AK3600 Series

(7]
S
=
- - =]
Dimensions inch (mm) s
£
AK3600 AK3625 AK3650 §
[-t)
e
- z o
(=]
) Opfe} 3 E
(2) -
Q\’O g
o~
2.04 (51.8)
0212 (953.8) 1.47 (37.3) 1.88 (947.6) e
0094 (0239) —
I ) (LT 2
:l ' [: H‘H H‘H Indicator switch e
. (Option)
g S S —
M. m NI 0. i@l T Ir. iniill _ N &
L LT L HL L HL ]
A v‘a‘\ A <|§ A <& | §
B 2z B = B S s
£
Connections: 4T, 6MT Connections: 4T, 6MT Connections: 4T, 6MT g
g
AK3657 AK3652 AK3659 -
=
— 7 L Ig — 2 x Re, NPT female E—
[ 5 AN T
7@ (e} =A\ & = g =
N7 =3
(7]
2
©1.87 (947.5) =
©|T |04 0129 (032.8) < 8 =
O'f’/ (10.2) ‘ | 20.4 (810.2) B sl g
2 x Gompression gTF Connections: 4, 4BR —
21.50 (238) &) 1 ! H »
I g a - ST:;
5| sl G 'FZ’ 2 x R, NPT male § E
© — ~
= i i g [ T o @:ﬁj/ ]
~ ™ —
i R o BT nil ] o 2
n NI | 1] z£
[ — _—r
A S A N A o A g |*=
B 3z B ¥z B 3e B Iz | ®

Connections: 4T, 6MT

Connections: 4T, 6MT

9450

7
@6\ 4
Y

AE]

M5 x 0.8 depth 0.25 (6.4)

(Mounting hole)

Bottom view

Connections: 4T, 6MT

Connections: 4N, 4BRN

. A B
Connections| inch T inch o) Ports

4T 1.12sq.|((028.4)| 2.56 (65) 1/4 inch compression
4BR — — 1.70 (43.2) Rc 1/4
4BRN [1.12sq.[(028.4)] 2.32 | (58.9) R 1/4

4 — — 1.70 (43.2) NPT 1/4 female

4N 1.12sq.| ((028.4)] 2.32 | (58.9) NPT 1/4 male

6MT 1.12sq.|((128.4)| 2.62 | (66.5) | 6 mm compression

SVC

O
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Diaphragm Valve for General Applications

Manually operated type

AK4600 series

® Body material: 316L SS

o L OTO standard with AK4657/4659, optional AK4625
o Indicator switch available as an option (AK4650)

How to Order (see p. 250 for ordering syntax)

AK 4652

S2P

(Inlet)

6T

(Outlet)

6T

Size | | lOption
Code] Cv (AK4650 only)
4 05 Code | Specification
No code —
—— |
M,Odel ISH | Indicator switch
Code Knob Max. operating pressure Material
652 | Round knob with a raised | 5, Code[Body material
rectangular section (7 ,\ﬁpg) S 31"&_ s elInstallation option
659 |Pull twist knob with LOTO ) Code Installation
600 | Multi turn round knob Ports ® No code|Bottom mount (Standard)
625 Lever knf’b 300 psig Code BB P Panel installation *3)
650 Fliount_i Ic(jnot;_wﬂh -O%en/ 2.1 MPa) 2P| 2ports #3) Panel mounting hole: dia. 0.78
e Ff‘l’lste _'”t }'("al'f”_t"r‘]"’:o‘}"(") inch (19.8 mm). Not available with
ull twist knob wi .
Connections 1 e AK4652 and AK4659.
Code Connections Seat material ® e Option
_ . 6T 3/8 inch compression Code Material Code Specification
+1) Only available with | 6BR Re 3/8 No code| PCTFE (Standard) No code Standard
same type fittings 6BRN R 3/8 VS Polyimide HR High pressure *2)
inlet and outlet. 6 NPT 3/8 female (Max. operating pressure 3000 psig (20.7 MPa))
6N NPT 3/8 male +2) Not available with AK4652 and AK4659.
Specifications
Operating Parameters AK4652 | AK4659 | AK4600 | AK4625 | AK4650 | AK4657
Gas Select compatible materials of construction for the gas
Operating pressure Vacuum to 250 psig (1.7 MPa) | Vacuum to 300 psig (2.1 MPa)
Proof pressure 1.5 times the maximum operating pressure
Burst pressure 3 times the maximum operating pressure
Ambient and operating temperature —40 to 71°C (No freezing) *1)
Cv 0.5
Leak rate 1x107° Pa-md/s
Connections Compression, Rc, R, NPT
Installation Bottom mount | Bottom mount (Option: panel mount)
Internal volume 0.121in% (2.14 cm3d)
Weight 0.26 kg *2) 0.45 kg *2) 0.36 kg *2) 0.45 kg *2) 0.73 kg *? 0.4 kg *
1/4 tum round knob with a : : 1/4 turn round knob ;
Knob raised rectangular section and 5\#&?5}5“&? Multi It(t;rgbround K 4k:1uorg Jg;’er with open/close SVL::LtE’g.}_gnﬂ?
open/close indication window indication window
Operational Safety Device Option *5)
(OSD) N/A Standard N/A (par ”‘g:t’gﬁiz)mm N/A Standard
LOTO (Lockout) (Part number: AP PL225)

%1) -10 to 90°C for Polyimide seat.
%2) Weight, including individual boxed weight, may vary depending on
connections or options.

Indicator Switch (Option) Specification

+3) Optional lever color available. Please contact SMC.
#4) Handle must be pulled to turn open from closed.
+5) Refer to the specification for options. (P.227)

Wetted Parts Material

(o) L5l Wetted Parts S

Output type NPN Body 376L SS
Power supply voltage 3.81t0 30 VDC Diaphragm Ni-Co alloy
Output voltage Max. 0.4 VDC Seat PCTFE (Option: Polyimide)
Supply current Max. 11 mA
Output current Max. 20 mA .

Lead wire AWG 24 Option
Cable |Cable length 3m Hi

- igh pressure

Color (Lead wire)| _Blue (BL), Brown (BN), Black (BK) Chgng'zs from the standard type are:

Wiring Diagram BN + Option  |Other Parameters| AK4600 | AK4625 | AK4650 | AK4657
Indicator switch BL Load ‘ HR Operating pressure Vacuum to 3000 psig (20.7 MPa)
Bk L _
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Diaphragm Valve for General Applications .
Manually operated type A K460 0 Ser Ies

Dimensions inch (mm)
AK4600 AK4625 AK4650

Indicator switch
(Option)

[ []

2.04 (51.8)

0212 (053.8) 1.47 (37.8) 01.88 (047.6)

0094 (0239)

I W
e

T B T i a7 ] -
I ]

=

3.0 (76.2)
2.94 (74.7)
3.02 (76.7)

=
]

=
==

(Recommendationsl

BP | AK | AZ ‘ SL ‘ AP ‘ Regulators

(7]
= 32 . 3Y A 32 2
B ol B ol B ol g
£
Connections: 6T Connections: 6T Connections: 6T =
=
[—%
o
AK4652 AK4659 -
o
<<
— — N
{_ | @ # B 1 _1 2 x R, NPT female <
L I\ i _J
) <
[}
»
=
©
oS04 91.29 (932.8) i
Sy | (102) = 00.4 (210.2) Ry ]
) 3= =
2 x Compression g B ol ©
[i
21.50 (038) @) ! Connections: 6, 6BR P
—~ e € o
S o [ = ST
2 LE[]:[‘ o Q% :oz)' e
— —| 2xR, NPT male > o
3 5 (1] = , 3
~ ® @ R
E '—(_‘ T_s-‘
. i by @
. e : 39 A . 2
B Sl= B ol B ol A <N
B 3=
Connections: 6T Connections: 6T ° sE
C
Connections: 6N, 6BRN e
S2
3 £8
¥ = :?,
! A B
(7]
Connections inch T nch T Ports g
6T 1.12sq.|((128.4)| 2.68 | (68.1) | 3/8 inch compression 5
[3-]
M5 x 0.8 depth 0.25 (6.4), 6BR — — 2.32 | (58.9) Rc 3/8 S
(Mounting hole) 6BRN |1.12sq.|((028.4)| 2.32 (58.9) R 3/8 a
. 6 — — 2.32 | (58.9) NPT 3/8 female
Bottom view 6N  |1.12sq.|(028.4)| 2.32 | (58.9) NPT 3/8 male
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Diaphragm Valve for General Applications | 2nually operated type

AK3604, 3624 & 3627 Series

® Body material: 316L SS

How to Order (see p. 250 for ordering syntax)

(Inlet)  (Outlet)

AK3604/S2P (4T 4T

Size |—J llnstallation option
Code Cv Code Installation
3 0.29 No code| Bottom mount (Standard)
P Panel installation *2)
#2) Panel mounting hole: dia. 0.78 inch (19.8 mm).
Model e
Code Knob Max. operating pressure ® Seat material
604 | Multi turn round knob 3700 psig Code Material Model
624 1/4 turn lever knob (25.5 MPa) 3604|3624 3627
627 T handle 4500 psig (31 MPa) No code|PCTFE (Standard)| @ () —
VS Polyimide [ [ [ ]
PK PEEK [ [ J [ J
@: Available
—: Not available
Material ®
Code| Body material
S| 316LSS ® Connections *"
Code Connections
4T 1/4 inch compression
4BR Rc 1/4
4BRN R 1/4
Portse 4 NPT 1/4 female
Code| Body material 4N NPT 1/4 male
2P 2 ports +1) Only available with same type fittings inlet and outlet.
Specifications
Operating Parameters AK3604 | AK3624 | AK3627
Gas Select compatible materials of construction for the gas
Operating pressure Vacuum to 3700 psig (25.5 MPa) | Vacuum to 4500 psig (31 MPa)
Proof pressure 1.5 times the maximum operating pressure
Burst pressure 3 times the maximum operating pressure
Ambient and operating temperature —40 to 49°C (No freezing) | —40 to 60°C (No freezing)
Cv 0.29
Leak rate 1 x 107'° Pa-md/s
Connections Compression, Rc, R, NPT
Installation Bottom mount (Option: panel mount)
Internal volume 0.06 in® (1.07 cmd)
Weight 0.36 kg *1) 0.45 kg *1) 0.45 kg *1)
Knob Multi turn round knob 1/4 turn lever knob 1/4 turn T handle
Option *2)
LOTO (Lockout) N/A (Part number: AP PL225) N/A

%1) Weight, including individual boxed weight, may vary depending on connections or options.
«2) Refer to the specification for options. (P.227)

Wetted Parts Material

Wetted Parts S
Body 316L SS
Diaphragm Ni-Co alloy
PCTFE
Seat AK3604, AK3624 (Option: Polyimide, PEEK)
AK3627 Polyimide or PEEK
223
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Diaphragm Valve for General Applications

Manually operated type AK3604, 3624 & 3627 Series

SVC

O

(7]
=
=
k]
- - =]
Dimensions inch (mm) s
£
AK3604 AK3624 AK3627 §
[-t)
e
<]
b=
=
-
=
[<t]
oc
2.47 (62.7) 3.48 (88.4) o
<
Il 7
\C?\ ' [7-)
—~ —~ | N
N N~ @ <C
S g N
= < o ~
3 2 AT
(0 B D A N 1 O &
P (7]
A +|q A <8 A <8 2
<= <= <= =
B ol B ol B oz g
£
Connections: 4T Connections: 4T Connections: 4T g
=
S
(=)
o
/@:%j/ AC%Ejﬁﬂ/ <
2 x R, NPT male N
<<
¥ ) 1 ~
| | =
2 x Rc, NPT female
E A E
B slo B slz =
=
. . e~
Connections: 4, 4BR Connections: 4N, 4BRN S
S
@
Ees
, o =F
© £ © =
A\ R >cq5;
X o
25
M5 x 0.8 depth 0.25 (6.4) u—‘f.-:
(Mounting hole) 5
Bottom view
(7]
SE
= &
a
EE
2
£3
=8
) A B
(7]
Connections inch T nch T Ports g
4T 1.12sq.|((J28.4) | 2.56 (65) 1/4 inch compression 5
4BR — — 1.70 | (43.2) Rc 1/4 §
4BRN |[1.12sq.[(028.4)| 2.32 | (58.9) R 1/4 &
4 — — 1.70 | (43.2) NPT 1/4 female
4N 1.12sq.|((028.4)| 2.32 | (58.9) NPT 1/4 male
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Metering Valve for General Applications

AK3672, 3675 & 4675 Series

o Suitable for process gas supply line
® Body material: 316L SS
® Fine adjustment control 12 to 15 turns of the knob to wide open
® One wetted moving part - a diaphragm
e Flow rate AK3672: 10 slpm *"

AK3675: 40 slpm *"

AK4675: 70 slpm *"

#1) At 30 psig (0.2 MPa) of N2

How to Order (see p. 250 for ordering syntax)

(Inlet)  (Outlet)
Model l
Code Cv
3672 | 0to0 0.02
3675 | 010 0.08 Connections *"
45758 0100.15 Code Connections 2&32;2 AK4675
4T 1/4 inch compression
Material ® 4BR Rc 1/4
Code| Body material 4BRN R 1/4 [ J —
S 316L SS 4 NPT 1/4 female
4N NPT 1/4 male
6T 3/8 inch compression
6BR Rc 3/8
6BRN R 3/8 — (]
Ports e 6 NPT 3/8 female
Code Ports 6N NPT 3/8 male
2P| 2ports 1) Only available with same type fittings inlet and outlet.
Specifications
Operating Parameters AK3672 | AK3675 | AK4675
Gas Select compatible materials of construction for the gas
Operating pressure Vacuum to 145 psig (1 MPa)
Proof pressure 1.5 times the maximum operating pressure
Burst pressure 3 times the maximum operating pressure
Ambient and operating temperature —40 to 71°C (No freezing)
Cv 01t00.02 \ 010 0.08 | 0t00.15
Leak rate 1x107'° Pa-m3/s
Connections Compression, Rc, R, NPT
Installation Bottom mount
Internal volume 0.06 in3 (1.07 cm?d)

Wetted Parts Material

Wetted Parts AK3672/AK3675 | AK4675
Body 316L SS
Diaphragm Ni-Co alloy
Seat PCTFE { 316L SS
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Metering Valve for General Applications AK3672, 3675 & 4675 Series

Dimensions inch (mm)
AK3672 21.06
AK3675 (0269)
AK4675
Lo g
2 x Compression
‘ Z j

Flow Rate Characteristics

<| N
< | =
B ol
Connections: 4T, 6T
T
2 x Re, NPT female
<N
B slz
. 4
Connections: 4, 6, 6 BR
2 x R, NPT male @E/
A 4@_
B slz
Y
Connections: 6N’ 6BF!N
L
M5 x 0.8 depth 0.25 (6.4)
(Mounting hole)
Bottom view
' A B
Connections inch ) inch ) Ports
4T 1.12sq.|((128.4)| 2.56 65) 1/4 inch compression
4BR — — 1.70 43.2 Rc 1/4

4BRN |[1.12sq.[(028.4)| 2.32 R 1/4

4 — — 1.70 NPT 1/4 female

4N 1.12sq. (028.4)| 2.32 NPT 1/4 male

6BR — — 2.32 Rc 3/8

6BRN |[1.12sq.[((028.4)| 2.32 R 3/8

6 — — 2.32 NPT 3/8 female

(

(43.2)
(58.9)
(43.2)
(58.9)

6T 1.12sq.|((J28.4)| 2.68 | (68.1) | 3/8 inch compression

(58.9)
(58.9)
(58.9)
(58.9)

6N 112sq.| (28.4)| 2.32 NPT 3/8 male

AK3672
14 0.03
Inlet pressure: 30 psig (0.2 MPa)
12 L 0.025
g1 0,02
0
-~ 8
[0} L >
g . / 0015 &
u_? 4 / r0.01
) r 0.005
0123456 7 8 9 1111213141516
Number of knob rotations
AK3675
45 - 0.08
Inlet pressure: 30 psig (0.2 MPa)
40 F0.07
— 35 L
g. 30 0.9
@ » r0.05
= 25
2 L0.04 3
8 20 ©
E 15 r 0.03
[ 10 r0.02
5 r 0.01
0123456 7 8 9 1111213141516
Number of knob rotations
AK4675
80 . 0.16
Inlet pressure: 30 psig (0.2 MPa)
70 0.14
g 60 0.12
@ 50 0.1
Q >
B 40 0.08 O
z 30 0.06
o
L 20 0.04
10 0.02
01 2 3 456 7 8 9101112 13 14 15
Number of knob rotations
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LOTO Options

for Diaphragm Valves

* Made to order specifications

Lockout Device/For Air Operated Valve (Order Separately)

Product number: AP PL210

Feature

This item is

® | ockable by installing the AP PL210 to the actuation port of air operated valve not included
(only available for N.C. with actuation port connection NPT 1/8 inch) and shall be
® Prevent accidental valve opening by manually shutting off actuation pressure prepared by
® | ockable only in the closed position customer.
® Accept standard pad lock with 1/4 inch shackle <~ AP PL210
® Actuation port connection:10-32 UNF thread
® Actuation port pressure rating: Maximum 150 psig (1.0 MPa)
Operation
Push top button down and twist to close the valve. This feature allows the valve to
stay in closed position even if actuation pressure is supplied into an actuation port.
Valve opens by repositioning the button, then pressurizing the actuation port.
Series
AP3000, AP3113, AP3130, AP3200, AP3540, AP4540
AZ3000, AZ3540, AZ4540
AK3000, AK3540, AK4540
Lockout Device/For Manually Operated Valve (Order Separately)
Product number: AP PL225
Feature
® | ockable by installing the AP PL225 to the manually operated valve
(only available for lever knob)
® | ockable in the closed position o )
e Accept standard pad lock with 1/4 inch shackle. This item is
not included
Series and shall be
prepared by
customer.

AP3125, AP3625, AP4625
AZ3125, AZ3625, AZ4625
AK3625, AK4625

Hook for Operational Safety Device (OSD) (Order Separately)

Product number: AP PL227

Feature

® Secure valve in the closed position by installing the AP PL227 to the
top of the handle.

e Prevents accidental opening of the valve. AP PL227

Series

AP3125, AP3625, AP4625
AZ3125, AZ3625, AZ4625
AK3625, AK4625
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Al

Process Gas Equipment/Diaphragm Valve
Specific Product Precautions

(a
=
Be sure to read this before handling the products. Refer to page 248 for safety 2
instructions. For process gas equipment precautions, refer to pages 249, 250, and the =
“Operation Manual” on the SMC website: https:/www.smcworld.com 2
:
[t}
L=

] Selection \ ] Operation (Manually operated type) \

u - [

A Warning A Warning £

[3-]

1. Confirm the specifications. 4. When closing the valve, rotate the handle E
This product is used in gas delivery systems to shutoff gas clockwise until it completely stops. =
flow. When selecting the product, confirm the operating There is the internal stop in the handle or in the valve body.
conditions, such as type of gas, operating pressure (inlet and Rotate the handle clockwise until the internal stop is reached
outlet), flow rate, actuating pressure, operating temperature and it completely stops. —
etc., and use within the operating range specified in the . . &
catalog. The product may not be suitable for use with specific 5. When closing the valve with LOTO feature, —
gases and applications/environments. Check the compatibility rotate the handle fully clockwise until the >
of the product materials with the process gas. stop I
Design the equipment and select the product by understanding ; N
the characteristics of gas. (AP/AZ/AK3657, AP/AZ/AKA4657, AP3157, AP/AZ3900) | <

When the handle is fully clockwise, the indicator plate roller is ~

’ M . ‘ aligned with a vertical slot in the handle allowing the handle to <<
ounting drop downward. This feature prevents the valve from being e —

accidentally opened. e

A\ Warning

1. Confirm the mounting direction of the product.
Inlet ports are labeled with an “IN” mark. The outlet ports are
usually not labeled but may be labeled with an “OUT” mark.
Orient the valve as specified by the system designer.

2. Connect actuation pressure to the valve
actuator connection. (Air operated type)

Use nitrogen or clean dry air for actuation pressure. The
connection may be a 1/8 inch NPT female thread or M5
female thread depending on the valve model.

3. After installation, check internal leakage
(leakage across seat) with inert gases.
Perform a helium leak test depending on applications.

] Maintenance \

/A Warning

1. If a valve requires repair, contact SMC.

] Operation (Air operate type) \

/A Warning

1. Use nitrogen or clean dry air as actuation
pressure.

2. Confirm the valve type (N.C. or N.O.).

In the case of N.C. (Normally Closed), valve will open when
applying actuation pressure to the valve actuator connection
and valve will close when actuation pressure is vented to
atmospheric pressure. In the case of N.O. (Normally Open),
its actuation mechanism is opposite to the N.C. type. Valve
will close when applying actuation pressure to the valve
actuator connection.

3. Apply actuation pressure within the range of
specifications.

O

SVC

6. When opening the valve, rotate the handle
counterclockwise until it completely stops.
There is the internal stop in the handle. Rotate the handle
counterclockwise until the internal stop is reached and it
completely stops.

7. When opening the valve with LOTO feature,
the handle must first be lifted up, away from
the valve body, and rotated counterclockwise
until it completely stops.

(AP/AZ/AK3657, AP/AZ/AK4657, AP3157, AP/AZ3900)

When valve is closed, handle will not rotate as the fixed
indicator plate roller is positioned within the vertical slot in the
handle.The handle must first be lifted up away from the valve
body and rotated counterclockwise until it completely stops.

8. Do not use a tool when rotating the handle.

When the handle is rotated with a tool, it may apply excessive
torque to the handle or inside the valve body and it may cause
damage. Rotate the handle by hand.

9. When locking the valve with LOTO feature in
the closed position, use safety lockout hasp.

(AP/AZ/AK3657, AP/AZ/AK4657, AP3157, AP/AZ3900)

The valve with LOTO feature has a built in LOTO capability.
When using LOTO feature, rotate the handle clockwise and
insert safety lockout hasp into lock stem slot.

| Export

A\ Warning

Some of the products or technologies in this catalog are subject
to list control under the laws and regulations stipulated by the
Ministry of Economy, Trade and Industry (Foreign Exchange and
Foreign Trade Control Act).

When these products or technologies subject to list control are
exported or provided, strictly follow the laws and regulations
stipulated by the Ministry of Economy, Trade and Industry
(Foreign Exchange and Foreign Trade Control Act).

In addition, when the products or technologies in this catalog are
exported or provided, be sure to ensure that they are not
intended for use as weapons or in any applications related to
weapons.
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CRECK ValVE ettt ettt et APBA ... p. 231

Vacuum Generators

VACUUIM GENEBIATOL «-veververtertrteteiet ettt sttt ettt ettt ettt ettt sttt b et ettt ea et be s e ebeene APT/T0 oo p. 233
Vacuum GEeNErator (ModUIE)- -« ettt APTT s p. 235
VacuumM GENErator (IMOUIE) - werrersrisrieriseiististissieis e APT2 o p. 237

(Recommendationsl

FIOW SWITCI vttt ettt APTA4 ... p. 239
FIOW SWItCh (FOr high flOw) «-eseeeeesermerierierieiiiiiiiiii e APTAB oo p. 241
Check Valve, Vacuum Generator, and Flow Switch Specific Product Precautions -, p. 243
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Check Valve

AP64 Series

e Simple design with free of springs and poppets
® Reseals with minimal back pressure
® Low cracking pressure

How to Order (See p. 250 for ordering syntax)

(Inlet) (Outlet)
L1 J
Material
Code Body material Seal material
S | 316L SS secondary remelt Code Material
No code| FKM (Standard)
NP | Polychloroprene
Surface finish ¢ ¢ Connections (Inlet, Outlet)
Code | Surface finish Ra max Code Connections
No code| 15 win. (0.4 um) Standard MV4 | 1/4 inch face seal (Male)
M 10 pin. (0.25 um) FV4 | 1/4 inch face seal (Female)
TW4 1/4 inch tube weld
MVé6 3/8 inch face seal (Male)
FV6 | 3/8 inch face seal (Female)
TW6 3/8 inch tube weld
Specifications
Operating Parameters AP64
Gas Select compatible materials of construction for the gas
Inlet pressure Vacuum to 3500 psig (24.1 MPa)
Cracking pressure *1) 3 psi (0.023 MPa) differential #2)
Maximum back pressure 3500 psig (24.1 MPa)
Proof pressure 1.5 times the maximum operating pressure
Burst pressure 3 times the maximum operating pressure
Ambient and operating temperature -10 to 71°C (No freezing) *3
Cv 0.4 max
Leak rate Inboard leakage 2x 10" Pa-m3/s
Outboard leakage 2 x 1011 Pa-m3/s #4)
Surface finish Ra max 15 uin. (0.4 um)  Option: 10 uin. (0.25 um)
Connections Face seal, Tube weld
Internal volume 0.122in.3 (2 cmd)
Weight 0.02 kg *5

#1) Cracking pressure is a nominal value which may vary depending on the application and operating conditions.
%2) 6 psi (0.04 MPa) differential for CR seat.

+3) Polychloroprene seal is limited to a maximum temperature of 50°C.

+4) Tested with inlet pressure 500 psig (3.5 MPa).

+5) Weight, including individual boxed weight, may vary depending on connections or options.

Wetted Parts Material

Wetted Parts S

Body 316L SS secondary remelt
Surface finish Electropolish + Passivation
Seal FKM (Option: Polychloroprene)
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e
Check Valve AP 64 Series

Construction

AP64

Low internal volume and surface area

All welded body

Flow direction

Heat lot /

marking

+\ Forward flow, low cracking pressure lifts

+\ Reverse flow, slight back pressure pushes

and expands O-ring to open

Fully swept flow path

Seal
(O-Ring)

O-ring down to seal

Dimensions inch (mm)
AP64
0.57 (14.5)
3/4 inch (Hexagonal)
<
=
s
ouT s
- §
A
&
<<
-
B
C
Connections A C
Inlet | Outlet | inch | (mm) | inch | (mm) | inch | (mm)
MV4 | MV4 1.19 |(30.2) | 1.81 | (46.0)
MV4 | FV4 0.62 | (157) 150 | (38.1) 2.12 | (58.8)
FV4 | FV4 0.93 | (23.6) ) ) 243 | (61.7)
FV4 | MV4 ) ' 1.19 |(30.2) | 2.12 | (53.8)
TW4 | TW4 | 0.34 | (8.6) | 0.91 |(23.1)| 1.25 | (31.8)
MV6 | MV6
MV6 | FV6
FV6 | MV6 1.83 | (46.5) | 2.40 | (61.0) | 4.23 ((107.4)
FV6 | MV6
TW6 | TW6 | 0.34 | (8.6) | 0.91 | (23.1)| 1.25 | (31.8)
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Vacuum Generator

AP7 & 70 Series

e Max. vacuum pressure: -26 in.Hg (-88 kPa)

(=)
® AP70 series =
e Compact %E’-‘
® Fine vacuum efficiency Wi =
® AP7 series %
e All connections available with all ports %%3

How to Order (See p. 250 for ordering syntax)

(Inlet) (Vent) (Vacuum)
Model l lConnections (Vacuum)
Code Feature Code Connections
70 | Compact and high performance MV4 | 1/4 inch face seal (Male)
FV4 | 1/4 inch face seal (Female)
Material TW4 1/4 inch tube weld
Code| Body material MV6 3/8 inch face seal (Male)
S 316L SS FV6 | 3/8inch face seal (Female)
. TW6 3/8 inch tube weld
Connections (Inlet N2)e .
Code Connections ¢ Connections (Vent)
MV4 | 1/4 inch face seal (Male) Code Connections
MV6 | 3/8 inch face seal (Male)
(Inlet) (Vent) (Vacuum)
I | |
Model
Code Feature
7 | Optional connections available .
¢ Connections (Inlet N2, Vent, Vacuum)
Material Code Connections
Code| Body material MV4 1/4 inch face seal (Male)
S 316L SS FV4 1/4 inch face seal (Female)
TW4 1/4 inch tube weld
Ports e MV6 3/8 inch face seal (Male)
Code | Ports FV6 3/8 inch face seal (Female)
SPW | 3 ports TW6 3/8 inch tube weld
Specifications
Operating Parameters AP7 \ AP70
Gas (Inlet N2 port) N2

Gas (Vacuum port)

Select compatible materials of construction for the gas

N2 Inlet pressure

70 to 110 psig (0.48 to 0.76 MPa)

Vacuum port maximum pressure

3500 psig (24.1 MPa)

Proof pressure (Vacuum)

1.5 times the maximum operating pressure

Burst pressure (Vacuum)

3 times the maximum operating pressure

Maximum vacuum pressure

-26 in.Hg (-88 kPa) *1)

Ambient and operating temperature

-40to 71°C

Inboard leakage

Leak rate Outboard leakage

2x 107" Pa-md/s

Inlet Face seal, Tube weld 1/4 inch face seal (Male)
Connections Vent Face seal, Tube weld 3/8 inch face seal (Male)
Vacuum Face seal, Tube weld
Weight 0.11 kg *2 0.13 kg *2)
#1) At inlet pressure 80 psig (0.55 MPa) and flow rate 60 slpm.
+2) Weight, including individual boxed weight, may vary depending on connections or options.
Wetted Parts Material
AP7 AP70
Wetted Parts S Wetted Parts S
Body 316L SS Body 316L SS
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Vacuum Generator AP7 & 70 Series

[}
=
=]
©
=
. . s
Dimensions inch (mm) =
£
o
AP7 AP70 3
Connections A e
(Inlet) inch | (mm)
MV4 —~
FVa 1.62 | (41.1) Sg »
TW4 1.25 | (31.8) ~| 2
MV6 = =
FV6 2.13 | (54.1) ! S
o0 TW6 1.25 | (31.8) o
P Connections B g
VAC. (Vent) inch | (mm) ) VAC. o
< 8 _ <
_ - Mva 1.83 | (46.5) 3 R L
z FV4 i
L o m|© =l
| TWa 146 | (37.1) o | 5 «»
MV6 olal I
< FV6 2.34 | (59.4) l&l
TW6 1.46 | (37.1) —
INLET N2 E
| Connections C D Connections D
‘ (Vacuum) | inch | (mm) (Vacuum) | inch | (mm) o
MV4 MV4 m
FVa 1.18 | (30.0) FVa 1.31 | (33.3) =
INLET N2 { C TW4 0.81 | (20.6) TW4 0.97 | (24.6) o
MV6 MVée =
FV6 1.69 | (42.9) FV6 1.85 | (47.0) =
TW6 0.81 | (20.6) TW6 0.97 | (24.6) g,
. o
Exhaust Characteristics =
(=5
©
AP7 AP70 a
-101 - -30 u u PR u 100 101~ -30 T T ) T T 100 o
Vacuum pressure with no vacuum flow Vacuum pressure with no vacuum flow <<
;_3-84* 225 90 € ;“?-84* 225 90 = N—
= c o < c I <
o671 20 ——80 < 0 -67F =20 =180 2| [
5 o -t g 5 g -+ 5| | =
2ol 2 2 2 | 3 gl | =
o851 @15 e 08 8511 @15 = 70 2 ——
o a =T . =] o a et | S »
c _--~"" N2 Consumption @ c _4-==" N2 Consumption @ o
5-34 €-10 ——F 60 § 5-34r- E-10 = 60 5 =
=) 3 - o 3 3 - o =
§ |3 5 |8 | 3 s |
>A7F 8 5=t 5 < >A7F 8 5 50 € 8
ol o 40 ol o 40 bt
60 70 80 90 100 110 60 70 80 90 100 110
Inlet Pressure (psig) Inlet Pressure (psig) »
L | | | | | L | | | | | Eo
0.41 0.48 0.55 0.62 0.69 0.76 0.41 0.48 0.55 0.62 0.69 0.76 S
Inlet Pressure (MPa) Inlet Pressure (MPa) |2
0}
. an S
Flow Rate Characteristics
AP7 AP70 "
[-*)
-30 -101 -30 -101 §§
=3
25 -84 25 -84
(=] — ()] e
T g T \ < -
£ 7 £ AN 73| |SE
(] [ <
=4 5 = \ 5 o
> 1] > 7] =]
2 -15 < 51 8 2 15 ™ 518 |22
_ 3 <
N \ a 3 \ s 188
€ =]
§ 10 < 343 § 10 ™ 343 =)
) [&] 3 Q —
[} c [} S
g \ > 8 \\ > @
-5 -17 -5 -17 =
\\ AN g
(1]
0 0 0 0 @
0 5 10 15 20 25 30 0 5 10 15 20 25 30 o
Vacuum flow (slpm) Vacuum flow (slpm) —
Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm) when Nz gas is flowing.
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Vacuum Generator

Module

AP71 Series

e Unique compact design by integrating vacuum generator,

air operated valve and check valve “ekugs
e Max. vacuum pressure: -26 in.Hg (-88 kPa) ey |
e Integrate N.C. air operated valve gl |

® Constant bleed option to maintain inert vent line

How to Order (See p. 250 for ordering syntax)

(Vacuum)

(Inlet) (Vent)

AP71

My4 FV6 TW4

Material l lSeat material
Code|  Body Poppet | Piston Code Material
S 303 SS No code| FMK (Standard)
| 'S6 | 816L SS 316L SS NP | Polychloroprene
Connections (Inlet N2 port, Vent, Vacuum) e e Bleed options
Code Connections Inlet Vent |Vacuum Code Bleed options
MV4 1/4 inch face seal (Male) [ ] [ J [ ] No code| No bleed option (Standard)
FV4 | 1/4 inch face seal (Female) — [ J [ ] CB005 2.5 slpm
TW4 1/4 inch tube weld — — [ J CB009 5 slpm
MV6 3/8 inch face seal (Male) — [ — CB013 8 slpm
FV6 | 3/8 inch face seal (Female) — [ J — CB023 15 slpm
TW6 3/8 inch tube weld — [ ) —

@: Available —: Not available

Specifications
Operating Parameters AP71
Gas (Inlet N2 port) N2

Gas (Vacuum)

Select compatible materials of construction for the gas

N2 Inlet pressure

70 to 110 psig (0.48 to 0.76 MPa)

Vacuum port maximum pressure

3500 psig (24.1 MPa)

Proof pressure (Vacuum)

1.5 times the maximum operating pressure

Burst pressure (Vacuum)

3 times the maximum operating pressure

Maximum vacuum pressure

-26 in.Hg (-88 kPa) *1)

Ambient and operating temperature -10to 71°C

Cracking pressure (Check valve)

3 psid (0.023 MPa)*2)

Status

Normally closed (N.C.)

Air operated Actuation pressure

60 to 110 psig (0.4 to 0.76 MPa)

Actuation port M5 thread

Inlet 1/4 inch face seal (Male)
Connections Vent 1/4, 3/8 inch face seal, 3/8 inch tube weld
Vacuum 1/4 inch face seal, Tube weld

Weight 0.14 kg *3)

#1) At inlet pressure 80 psig (0.55 MPa) and flow rate 60 slpm.

#2) Cracking pressure is a nominal value which may vary depending on the application and operating conditions.

+3) Weight, including individual boxed weight, may vary depending on connections or options.

Option Wetted Parts Material

Bleed

Bleed option provides constant low flow of N2 to maintain inert Wetted Parts S \ $6

atmosphere in vent line. Body 316L SS

Following 4 options are available: Poppet 303 SS 316L SS
option Bleed * Piston 303 SS 316L SS
CB005 110 2.5 slpm Spring 30288
CB009 210 5 slpm Check valve seat FKM (Option: Polychloroprene)
CB013 5to 8 slpm
CB023 10 to 15 slpm

+ At 80 psig (0.55 MPa) N2 gas.
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AP71 Series

Vacuum Generator
Module

Construction Dimensions inch (mm)
AP71 AP71
Vent port
m
Vacuum port—»
VAC.
Vacuum venturi— — Ny
8
Spring b
(For actuator-piston) Q
Actuator-Piston <
Spring 0.87 (22.1)
(For check valve)
. A
Check valve Air operated valve c INLET N2
Pilot port
x Check valve poppet for bleed
» (Option)
Orifice for bleed Inlet port N2
(Option) Connections A Connections c
(Inlet) inch | (mm) (Vacuum) inch | (mm)
Mv4 1.43 | (36.3) Mv4
FVa 1.39 | (35.3)
Connections B TW4 0.75 | (19.1)
(Vent) inch | (mm)
Mv4
FVa 1.07 | (27.2)
MV6
e 1.64 | (41.7)
TW6 0.96 | (24.4)

Exhaust Characteristics

Flow Rate Characteristics

AP71 AP71
101 =30 I I I I 100 -30 -101
Vacuum pressure with no vacuum flow
g-s4~ 225 —=—% ¢ 25N -84
Q . g S (=) =
=3 £ PRs 5 T ©
067 =-20 = 8 = E \ 2
5 2 g S = 20 -67 =
8 2 st = o £
o511~ @-15 = 70 g— 5 7
o = - : [%] %]
o _--~" N2 Consumption 2 @ -15 N 51 @
€34l 10— 60 S g &
3 | 3 |- © E .5
S [} r ] - -
>47- 8 5 50 2 310 3 3
g >
oL 0 40 -5 -17
60 70 80 90 100 110 \
Inlet Pressure (psig) 0 N\ 0
L 1 1 1 1 |
041 048 055 062 069 076 0 5 10 15 20
Inlet Pressure (MPa) Vacuum flow (slpm)
Note) slpm, N2: The volumetric flow rate under normal conditions
(0°C, 1 atm) when N2 gas is flowing.
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Vacuum Generator Module

AP72 Series

¢ Unique compact design by integrating vacuum generator,

diaphragm valve and check valve o < =
® Flow consumption: 60 slpm, Low flow consumption type: 20 slpm ,jf £e I
® Max. vacuum pressure: -26 in.Hg (-88 kPa) ﬁ Ka.
e Air operated or manually operated type is available as 5: %r}
diaphragm valve ./
e Constant bleed option to maintain inert vent line
How to Order (See p. 250 for ordering syntax)
(Inlet) (Vent)  (Vacuum(@®) (Vacuum()
T [ [ 1
lOption -
Code Option Check valve
No code|  Standard Material Ports (Refer to the porting configuration) seat material
L |Low N2consumption| | |Code| Body material Code Ports BI . Code Material
eed options
s 316L SS 3PW 3 ports Code geed OHHOIE No code|FKM (Standard)
secondary remelt] |3PWA | 3 ports (Angle type) - NP |Polychloroprene
No bleed option
4PW 4 ports No code
Model (Standard)
Cod(? . Actuation Knob cB009  Slpm Diaphragm valve
- CB013 | 8slpm seat material
550 Air operated — CB023 15 slpm Code Material
600 Multi turn round knob No codel PCTFE (Standard)
625 | Manual operated 1/4 turn lever knob Vs Polyimide
650 1/4 turn round knob with open/close indication window L e Connections
. . . (Inlet N2 port, Vent, Vacuum(@), Vacuum())
Porting Configuration Code| Connections Inlet | Vent |Vacum(|Vacuum()
VACUUM VACUUM MV4 |1/4inchfaceseal(Male) @ | @ | @ | @
3PW + SPWA PW @ FV4 [1/4inchface seal (Female)] @ | @ | @ | @
| T
TW4 | 1/4inchtubeweld| — | — | @ [ ]
VEﬂI, %W,*G) VE<NI, — o <_® VE<NI, ;/‘\W, <_® MV6 |38 inchfaceseal (Male)] — | @ | — | —
) INLET @ | INET @ \ INLET FV6 |38inch face seal (Female) — | @ | — | —
! I TW6 | 3/8inchtubeweld]| — | @ | — | —
©4 ®4 @: Available —: Not available
VACUUM VACUUM #) Specify the piping connection method for vacuum
. . side @ only when port “4PW” is selected.
Specifications
Operating Parameters AP72540/AP72L540 [ AP72550/AP72L550 [ AP72600/AP72L600 [ AP72625/AP72L625 [ AP72650/AP72L650
Gas (Inlet N2 port) N2
Gas (Vacuum) Select compatible materials of construction for the gas
N2 Inlet pressure 70 to 110 psig (0.48 to 0.76 MPa)
Vacuum port maximum pressure 3000 psig (20.7 MPa)
Proof pressure (Vacuum) 1.5 times the maximum operating pressure
Burst pressure (Vacuum) 3 times the maximum operating pressure
Maximum vacuum pressure -26 in.Hg (-88 kPa) *1)
Ambient and operating temperature -10to 71°C
Cracking pressure (Check valve) 3 psid (0.023 MPa) *2)
Leak rate Inboard leakage 2x 10" Pa-m3/s
Outboard leakage 2 x 1019 Pa-m3/s *3)
Across the seat leak 4 x 109 Pa-md/s *3)
Inlet 1/4 inch face seal
Connections Vent 1/4, 3/8 inch face seal, 3/8 inch tube weld
Vacuum 1/4 inch face seal, 1/4 inch tube weld
Weight 0.82 kg *4

+1) At inlet pressure 80 psig (0.55 MPa) and flow rate 60 slpm.

+2) Cracking pressure is a nominal value which may vary depending on the application and operating conditions.
+3) Tested with Helium gas inlet pressure 250 psig (1.7 MPa). 125 psig (0.9 MPa) for AP72540

+4) Weight, including individual boxed weight, may vary depending on connections or options.

Air operated type Manually operated type

Model AP72540/AP72L540[AP72550/AP72L550 Model AP72600/ AP72625/ AP72650/
Status Normally closed (N.C.) AP72L600 AP72L625 AP72L650
Actuation pressure 70 to 110 psig (0.48 to 0.76 MPa) Multi turn round 1/4 turn round knob
Actuation port connection NPT 1/8 inch 10-32 UNF thread Knob knob 1/4 turn lever knob|  with open/close
Actuation port location Top Side indication window
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Vacuum Generator
Module

|
AP72 Series

Option Material
Bleed
Provides constant low flow of N2 to maintain inert atmosphere in vent line. Material S
Following 3 options are available: Body 316L SS secondary remelt
Option Bleed Sgrface finish Electropo!ish + Passivation
CB009 210 5 slpm D!aphragm N|-Cp alloy _
CB013 510 8 slpm Diaphragm valve seat PCTFE (Option: Polyimide)
CB023 10to 15 slpm Check valve seal FKM (Option: Polychloroprene)
+ At 80 psig (0.55 MPa) N2 gas.
Dimensions inch (mm)
AP72 R (Actuator radius)
Y VACUUM T
== kel
(6]
VENT ] / -
- )
\i =Y INLET ;
=== ‘ _
= i
B |
|
Top view Side view J
<
(=}
Model R H Connections A 0.1(25)
inch |(mm) | inch |(mm) (Inlet) inch | (mm) 0.71 (18)
AP72540/AP72L540| 0.73 |(18.5)| 3.49 |(88.6) MV4 139 | (35.3) 1.84 (46.7)
AP72550/AP72L550| 0.69 |(17.4)| 3.28 |(83.3) FV4
AP72600/AP72L600| 1.06 |(26.9)| 3.00 |(67.1) VENT 1
AP72625/AP72L625| 1.48 |(37.6)| 2.94 |(74.7) = = ] N .
AP72650/AP72L650| 0.94 |(23.9)| 3.02 |(76.7) = B //]L l_l i _@ o §
3 \ ! ‘ -
Connections B Connections Cc ° T [E0Za:8 INLET
(Vent) inch | (mm) (Vacuum) inch | (mm)
MV4 MV4 VACUUM ‘ 2 x M5 x 0.8, depth 0.25 (6.4)
FVa 2.11 | (53.6) FVa 1.39 | (35.3) @6\{0 (Mounting hole)
")
I\lil\\llg 265 | (67.3) TW4 1.06 | (26.9) %
TW6 | 2.05 | (52.0) Bottom view
Exhaust Characteristics Flow Rate Characteristics
AP72 AP72
A01 - 80 ‘ ‘ ‘ ‘ 100 -30 101
Vacuum pressure with no > vacuum flow, AP72 and AP72L \
LB ‘ ‘ — % & 25 84
o c N2 Consumption, AP72 | —| E= ’I<5 \\ =
3 < & - o
o671 220 60 S £ 20N ™ 67 =
=1 > il \ ()
@ @ = o \ e
g 8 £ 2 \ N 2
a 51 815 4 3 { -15 5 51 8
IS 5 S s \ a
3 3 N2 Consumption, AP72L o € AP72L \AP72 5
&34 8-10 20 2 3 -10 v 343
> = o \ S
g \\ >
7L 5 0 -5 Y P -7
60 70 80 90 100 110 \
\ Inlet P{essure (p?ig) 1 1 . \
0.41 0.48 0.55 0.62 0.69 0.76 0 5 10 15 20 25 30
Inlet Pressure (MPa) Vacuum Flow (slpm)
Note) slpm, N2: The volumetric flow rate under normal conditions
(0°C, 1 atm) when N2 gas is flowing.
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Flow Switch

AP74 Series

¢ 6 flow trip points available, from 2 to 100 slpm
® Body material: 316L SS secondary remelt
® High pressure Max. 3500 psig (24.1 MPa)

® Detect excess flow by N.C. or N.O. contact output with non-wetted reed switch
tripped by float with encapsulated magnet (SPDT, 3 wire / 2 position)

How to Order (See p. 250 for ordering syntax)

i ST

RS

&
(o]

=7

(!

[

(Inlet) (Outlet)
Sizel
Code| Flow trip reference points *1) Connections (Inlet, Outlet)
002 2 slpm Code Connections
005 5 slpm Mv4 1/4 inch face seal (Male)
010 10 slpm FV4 | 1/4 inch face seal (Female)
025 25 slpm TW4 1/4 inch tube weld
| .
?gg 1500035|pp21 e Surface finish
- ] - X Code Surface finish Ra max

%1) To obtain the nominal trip point No code| 15 win. (0.4 um) Standard

in process gases other than i 10’ ir'l (0.25 um)

nitrogen or pressures other than win. .20

100 psig (0.69 MPa), ¢ Material

please refer to the Precaution of

Selection (P.242). Code

Body material

S | 316L SS secondary remelt

Specifications
Operating Parameters AP74002 | AP74005 | AP74010 | AP74025 | AP74050 | AP74100
Gas Select compatible materials of construction for the gas
Source pressure Vacuum to 3500 psig (24.1 MPa)
Flow trip reference points 1) #2 2spm | 5sipm [ 10slpm | 25sipm | 50slpm [ 100 slpm

Accuracy

+10% of trip point or 0.5 slpm, whichever is greater

Installation orientation

Inlet port at the bottom (Vertical within 8°)

Pressure drop at trip point

0.5 psi (0.0034 MPa) differential *3)

Proof pressure

1.5 times the maximum operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature

-23 to 80°C (No freezing)

Inboard leakage

2 x 101" Pa-m3/s

Leak rate

Outboard leakage

2 x 1011 Pa-m3/s #4)

Surface finish

Ra max 15 uin. (0.4 um)

Option: 10 uin. (0.25 um)

Connections

Face seal, Tube weld

Type

SPDT (3 wire / 2 position)

Power

30 VDC (3 W max)

Reed switch Switching current 0.2 A max
Carrying current 0.5 A max
Initial contact resistance 0.1 Q max
Wire gauge AWG24 (PVC jacket)
Cable length 10 ft. (3 m)
Cable Blue: common
Lead color Brown: normally closed
Black: normally open

Internal volume

0.12in3 (1.9 cmd)

Weight

0.11 kg *9

+1) Trip point varies slightly with temperature change, +2% over the specified operating range.
+2) At N2 gas 100 psig (0.69 MPa). To obtain the nominal trip point in process gases other than nitrogen or pressures other than 100 psig (0.69 MPa),

please refer to the Precaution on Selection (P.242).
+3) Pressure drop at trip point.
#4) Tested with Helium gas inlet pressure 500 psig (3.5 MPa).

+5) Weight, including individual boxed weight, may vary depending on connections or options.

Wetted Parts Material

Wetted Parts S

Body 316L SS secondary remelt
Surface finish Electropolish + Passivation
Float 316L SS
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Flow Switch AP74 Series

Dimensions inch (mm)
AP74

I I &
0
< QO
Q
I | —
\ \
m
0.37 A IN
(9.4)
0.75 0.865 (22)
(19.1)
Connections A B (o]

Inlet | Outlet | inch | (mm) | inch | (mm) | inch | (mm)
MV4 | MV4 | 2.25 | (57.2) | 0.625 | (15.9) | 0.625 | (15.9)

FVa | FV4 | 3.99 |(101.4)] 1.495 | (38.0) | 1.495 | (38.0)
TW4 | TW4 | 225 | (57.2) 0.625 | (15.9)
MV4 | FV4 | 3.12 | (79.3) | 0.625 | (15.9) | 1.495 | (38.0)
MV4 | TW4 | 225 | (57.2)

Fva | MVa

Ea Ve 812 | (79.3) | 1.495 | (38.0) | 0625 | (15.9)
TWa | MVa | 2.25 | (57.2)

TWa | Fva | 3.12 | (79.3)| %8%° | 159) 405 [ (38.0)
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Flow Switch

For high flow

AP74B Series

® Bypass design suitable for high flow (BSGS) application
¢ 11 flow trip points available, from 225 to 6000 sipm

® Horizontal or vertical installation orientation is available
® Main line 1/2 inch, 3/4 inch, 1 inch, or 1 1/2 inch size

available

How to Order (See p. 250 for ordering syntax)

AP74B

(Inlet) (Outlet)

\'

500

FV8|MV8

|

Installation orientatione

I_|_I

Tt

Code| Orientation
H | Horizontal
Vv Vertical l . l
Size : ‘ ‘ Surface finish
«1) As N2 gas 100 psig (0.69 MPa). Code | Flowtrip reference points*! | Code | Flow trip reference points *! Tl e e R T
To obtain the nominal trip point  |_225 225slpm | 2600 | 2600 slpm M 10 uin. (0.25 um)
in process gases other than 350 350 slpm | 3000 | 3000 slpm
nitrogen or pressures other 500 500 slpm | 4000 | 4000 slpm Material
than 100 psig (0.69 MPa), 950 950 slpm 5000 5000 slpm Code| Body material
please refer to the Precaution 1100 | 1100slpm | 6000 | 6000 slpm S 3¥6L SS
on Selection (P.242). 1650 1650 slpm
Installation Orientation Connections (Inlet, Outlet) ®
. . ) Size
AP74BH Horizontal AP74BV Vertical Code Connections 2535015001950 [110011650126001300014000/5000/6000
MV8 |1/2inchfaceseal(Male) ® ©® @ @ | —|—|—|—|—|—|—
= FV8 [1/2inchfaceseal(Female) ® ©® @® @® |—|—|—|—|—|—|—
g) TW8 1/2 inch tube weld ® & &6 &6 — | — | — | —|—|—|—
‘r'/~\ MV12 [3/4inchfaceseal(Male)*d| — | — | — | — | @ | @ | @ |— | — | — | —
SN FV12 |3/4inchfaceseal (Female)*d| — | — | — | — | @ | @ @ | — | — | — | —
L TW12|  3/4inch tube weld — | —|—]/—|®|® @& —|—|—|—
ﬁ TW16 1 inch tube weld — === ==1—le|le[—=]—
> TW24| 11/2inchtubeweld |—|[—|—|—|—|—|—|—|—| @ | @
\‘Q.)_/ ) @: Available —: Not available

@

Specifications

#2) Prepare a suitable mating fitting with a rated pressure.

Operating parameters

AP74B1225] AP74BL1350 AP74B1500] AP74BL1950|AP74BL11100{AP74BL11650]AP74B12600] AP74BLI3000[AP74BL14000]AP74BL15000/AP74BLI6000

Gas

Select compatible materials of construction for th

e gas

Source pressure

Vacuum to 3500 psig (24.1 MPa)

Vacuum to 3000 psig (20.7 MPa)

Vacuum to 2200 psig (15.2 MPa)

Vacuum to 1300 psig (9 MPa)

Flow trip reference points *1) +2)

225 slpm[350 slpm [500 slpm [950 slpm

1100 slpm[1650 slpm[2600 slpm

3000 slpm[4000 slpm

5000 slpm[6000 slpm

Accuracy

+20% of trip point

Proof pressure

1.5 times the maximum operating pressure

Burst pressure

3 times the maximum operating pressure

Ambient and operating temperature

-23 to 80°C (No freezing)

Inboard leakage

2 x 1011 Pa-m3/s

Leak rate

Outboard leakage

2 x 1011 Pa-m3/s

Surface finish

Ra max 10 uin. (0.25 um)

Connections

1/2 inch face seal, Tube weld

[ 3/4 inch face seal, Tube weld [ 1 inch tube weld [1 1/2 inch tube weld

Pressure drop at trip point

0.5 psi (0.0034 MPa) differential *3)

Type SPDT, 3 wire / 2 position
Power 30 VDC (3 W max)
Reed o
switch SWItc.hlng current 0.2 A max
Carrying current 0.5 A max
Initial contact resistance 0.1 Q max
Wire gauge AWG24 (PVC jacket)
Cable length 10 ft. (3 m)
Cable Blue: common
Lead color Brown: normally closed
Black: normally open
Weight 0.56 kg *4)

#1) When the flow rate exceeds the flow trip reference point, the switch turns ON. When turning the switch OFF, set the flow rate to zero.
%2) At N2 gas 100 psig (0.69 MPa). To obtain the nominal trip point in process gases other than nitrogen or pressures other than 100 psig (0.69 MPa),
please refer to the Precautions on Selection (P.242).

+3) Pressure drop at trip point

+4) Weight, including individual boxed weight, may vary depending on connections or options.
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Fl Switch .
T iow AP74B Series

O

SVC

Wetted Parts Material
Wetted Parts S
Body 316L SS
Surface finish Electropolish + Passivation
Float 316L SS
Metal gasket Nickel 200
Dimensions inch (mm)
AP74B c
’ = -
IN
A 4_
A A
B
Connections A Horizontal Vertical &
inch | (mm) | inch | (mm) | inch | (mm) | inch | (mm)
L 3.55 | (90.2)
FV8 : “)| 455 |(115.6)| 2.70 | (68.6)
TW8 2.59 | (65.8)
MV12
FV12 551 |(140.0)) 5 44 (138.2)| 3.59 | (91.2) 8.05 | (77.5)
TW12 3.53 | (89.7)
TW16 3.90 |(99.1) | 5.57 [(141.5)] 3.72 [ (94.5)
TW24 415 |(105.4)| 5.82 [(147.8)] 3.97 [(100.8)
/\ Precaution on Selection
Nominal flow trip reference points are at 100 psig (0.69 MPa) of N2 gas.
In order to obtain the nominal trip point for operating pressure, other than 100 psig (0.69 MPa), and
for gas, other than N2, calculate the correction factors (Fp, Fg) with the following formula and then,
multiply both factors.
1. Change in operating pressure 2. Change in gas type
oP
Fp= | -9F Fo= | 28
114.7 Mw
OPupa MW : Molecular weight of the gas
Fp= | ——
0.79
OP: Operating pressure (abs) psia
(OPuwmea: Operating pressure (abs) MPa abs)
E.g) Nominal trip point when gas type is hydrogen gas (molecular weight: 2) and operating
pressure is 0.5 MPa:
1. Calculation of Fp 2. Calculation of Fg
Fp= [(05+0.1) 0.871 Fg = /28 _ 3742
0.79 2
When using the flow switch, whose nominal trip point is 10 slpm (AP74010S0J), under these conditions,
its nominal trip point will be 32.6 slpm (10 (slpm) x 0.871 x 3.742 = 32.6 (slpm)).
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Process Gas Equipment/Check Valve
Specific Product Precautions
Be sure to read this before handling the products. Refer to page 248 for safety

instructions. For process gas equipment precautions, refer to pages 249, 250, and the
“Operation Manual” on the SMC website: https://www.smcworld.com

| Selection |

A\ Warning

1. Confirm the specifications.

This product is used in gas delivery systems to prevent
reverse gas flow. This product can only supply gas from inlet
to outlet side. When selecting the product, confirm the
operating conditions, such as type of gas, operating pressure,
flow rate, operating temperature etc., and use within the
operating range specified in the catalog. The product may not
be suitable for use with specific gases and applications/
environments. Check the compatibility of the product materials
with the process gas. Confirm the compatibility of the product
materials with the process gas in the catalog selection guide.
Design the equipment and select the product by understanding
the characteristics of gas.

] Mounting \

/A Caution

1. Confirm the mounting direction of the product.
An arrow is indicated on the product. The arrow points in the
direction flow are allowed from the inlet side towards the outlet
side.

] Maintenance \

A\ Warning

1. AP64 check valves cannot be repaired. 3
AP Tech AP64 check valves are welded shut and internal

problems usually cannot be repaired.

| Operation |

/\ Caution

1. Do not use the check valve as shutoff valve.

Do not rely on a check valve exclusively to absolutely prevent
any reverse flow, especially when the pressure differential is
small. For situations where it is known the downstream
pressure will exceed the upstream pressure, use a diaphragm
valve to positively shut off reverse flow.
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Process Gas Equipment/Vacuum Generator
Specific Product Precautions

[}
- - s
Be sure to read this before handling the products. Refer to page 248 for safety %
instructions. For process gas equipment precautions, refer to pages 249, 250, and the =
“Operation Manual” on the SMC website: https:/www.smcworld.com 2
:
[t}
L=
] Selection \ ] Operation
. . »
A\ Warning A\ Warning £
[3-]

1. Confirm the specifications. 1. Supply nitrogen to the inlet port. E
This product is used in gas delivery systems to assist in 2_If an air operated valve is built in the -
purging of piping systems. When selecting the product, . .
confirm the operating conditions, such as type of process gas prOdu?t’ use nitrogen or clean dry air for
being vented, nitrogen supply pressure and flow rate, vent line actuation pressure. o
back pressure generated by the nitrogen supply flow rate, 3. Apply nitrogen within the specified pressure =<
actuation pressure, operating temperature etc., and use within . . —
the operating range specified in the catalog. The product may range to the inlet port in order to generate a =
not be suitable for use with specific gases and applications/ vacuum.
environments. Check the compatibility of the product materials When applying nitrogen to the inlet port, vacuum will be N
with the process gas. Confirm the compatibility of the product generated. If a valve is built in the product, vacuum will be =<
with the process gas in the catalog selection guide. _ generated after applying nitrogen to the inlet port and opening >
Design the equipment and select the product by understanding the built-in valve. In the case of an air operated valve, it will <
the characteristics of gas. open when applying actuation pressure to the actuation port. [ o

In the case of a manually operated valve, it will open when the o

|

Mounting

/A Caution

1. Confirm the mounting direction of the product.

Inlet port is labeled with “IN” mark and outlet port is labeled
with “OUT” mark. Alternatively, the nitrogen flow direction may
be indicated with an arrow instead of “IN” and “OUT”

marks. Inlet and outlet ports run in line with each other. The
vacuum port runs perpendicular to the inlet and outlet ports.
The vacuum port may be labeled with “VAC” mark. Confirm
the mounting direction and install at correct direction.

2. Connect actuation pressure to the valve

actuator connection.

If an air operated valve is built in the product, connect
actuation pressure to the valve actuator connection. Use
nitrogen or clean dry air for actuation pressure.

O

SVC

4,

5.

6.

handle is rotated counterclockwise until it completely stops.

Shut off nitrogen supply in order to shut off
vacuum.

When shutting off nitrogen supply to the inlet port, vacuum will
be shut off. If a valve is built in the product, vacuum will be
shut off when closing the valve. In the case of an air operated
valve, it will close when venting off actuation pressure. In the
case of a manually operated valve, it will close when rotating
the handle clockwise until it completely stops.

In the case the check valve is built in the
product, back flow through the inlet port will
be prevented when pressure on the vacuum
or vent ports exceeds the inlet port
pressure.

Check valve is used for preventing back flow through the inlet
port when pressure on the vacuum or vent ports exceeds the
inlet port pressure, regardless of whether the built-in valve is
opened or closed, and regardless of whether or not the
product has a constant bleed option. However, the check
valve does not prevent back flow from the outlet port through
the vacuum port.

If the product with built-in valve is selected
with constant bleed option, when supplying
nitrogen pressure to the inlet port, nitrogen
will bleed through a small hole to the
vacuum and vent ports even when the
built-in valve is closed.
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Process Gas Equipment/Flow Switch
Specific Product Precautions
Be sure to read this before handling the products. Refer to page 248 for safety

instructions. For process gas equipment precautions, refer to pages 249, 250, and the
“Operation Manual” on the SMC website: https://www.smcworld.com

| Selection | Wiring

A\ Warning

1. Confirm the specifications.
This product is used in gas delivery systems to signal an
increase in flow above a trip point. When selecting the
product, confirm the operating conditions, such as type of gas,
operating pressure, flow rate, operating temperature, etc., and
use within the operating range specified in the catalog. The
product may not be suitable for use with specific gases and

A\ Warning

3. Confirm proper insulation of wiring.
Make sure that there is no insulation failure (contact with other
circuits, insulation failure between terminal, etc.). Damage
may occur due to excessive current applied to the product.

4. Connect wires properly.
Use brown and blue wires for normally closed contact

applications/environments. Check the compatibility of the installation. .

product materials with the process gas. Confirm the Use black and blue wires for normally open contact
compatibility of the product with the process gas in the catalog installation.

selection guide. . Do not connect wiring while product i
Design the equipment and select the product by understanding 5. Do 0_ Cg ¢ g productis
the characteristics of gas. energizea.

6. Make sure to connect a load before
energizing the product.
Energizing the product without connecting a load (load short-
circuit) can create excessive current and damage the switch.
7. Confirm operation of the product by
supplying nitrogen after installation and
wiring.
Confirm the product trips when supplying nitrogen above the

flow trip reference point and that it resets when the flow is
shut off.

2. Confirm the flow trip reference point of the
product.
Flow trip reference point is fixed. Select the product which
meets the desired flow rate. Flow trip reference point,
specified in the How To Order, is the trip point value with
nitrogen at 0.69 MPa inlet pressure. When the products are
used with other inlet pressures or gases, use the conversion
formula to calculate the flow trip reference point for such
application.

] Mounting \

/\ Caution

] Operating Environment

1. Do not drop or bump the products.
When dropping, bumping, or applying excessive impacts to
the products, it may damage inside of the product and cause

A\ Warning

1. Do not use in an area, where a magnetic

malfunction. field is generated. It may cause malfunction.
2. Confirm the mounting direction of the
products. Maintenance

An arrow is indicated on the product. In the case of the AP74B
series, an arrow is indicated on the bypass line. The arrow
points in the forward flow direction from inlet port to outlet
port.

3. Install the products vertically with the inlet
port on the bottom in order to supply gases

A\ Warning

1. AP Tech flow switches cannot be repaired.

AP Tech flow switches are welded shut and internal problems
usually cannot be repaired.

from bottom to top.

In the case of the AP74 series, install the product within 8 ’ Operatlon

degrees of vertical in order to supply gas from bottom to top.
In the case of the AP74B series, install the product with its
arrow indicated on the bypass line within 8 degrees of vertical
in order to make its arrow direction upward.

A\ Warning

1. Initial pressurization of system lines can
cause a temporary flow surge that trips the
flow switch.

Confirm flow switch resets once system lines are filled with
gas. If it does not reset after system lines are filled, stop
supplying gas and check for leakage of the system.

| Wiring |

A Warning

1. Avoid bending repeatedly or stretching the
lead wires.
Lead wire may break when applying bending stress
repeatedly or stretching force to the lead wires.

2. Do not wire in conjunction with power lines
or high voltage lines.

Wire separately from power lines and high voltage lines and
avoid wiring in the same conduit with these lines. Close
proximity between power lines or high voltage lines and the
product may result in malfunction due to electrical noise.
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Technical Data/Glossary of Terms

1. Applications

[Process Gas]
A generic term describing gases used in manufacturing which
contact the product being manufactured (processed).

[Specialty Gas]

A generic term describing gases stored in cylinders (bottles).
These gases range from non-hazardous inert to hazardous -
corrosive, poisonous, flammable, oxidizer and pyrophoric.

[Bulk Gas]

A generic term used to describe gases stored in large vessels.
The most common bulk gases are stored in liquid phase, such as
nitrogen and oxygen.

[CDA]
Clean dry air, generally supplied by a compressor rather than a
cylinder (bottle).

[Ultra High Purity (UHP)]

A term common to the semiconductor industry and other clean
industries such as solar, LED and flat panel display, used to
describe extremely high purity and very low contamination
requirements. Gases are of the highest level of purity attainable
and gas handling systems and components are designed to
maintain such purity without contributing contamination to the gas
stream.

[General Applications]

This term indicates all industries other than semiconductor and
clean industries such as solar, LED and flat panel display, and
applications that are not UHP.

[Source (Cylinder) Applications]

Defines products used at gas storage vessel, such as a cylinder
(bottle) pressure regulator used to decrease source pressure to a
lower line pressure. For the purposes of this catalog, components
are defined as ‘source’ if they are the cylinder pressure regulator
or upstream of the cylinder regulator.

[Distribution Applications]

Defines products used downstream of source regulator which
includes point of use, distribution panels such as valve manifold
boxes (VMB) and within the process tool. For the purposes of this
catalog, components downstream of the source regulator are
defined as ‘distribution’.

[Bulk Gas Applications]
Defines products used for source and distribution applications of
bulk gases, including BSGS (bulk specialty gas systems).

[Sub-atmospheric Applications]

Source and distribution applications where pressure delivery is
less than atmospheric pressure. This is common for low vapor
pressure specialty gas delivery.

[Regulator]

A control valve that works by reducing the valve inlet pressure
and delivering a lower outlet pressure. Most AP Tech regulators
are non-relieving type, which means pressure above set point is
not vented automatically.

[Single stage]
Single stage pressure regulators drop pressure only once in a
single step.

[Two stage]

Two stage regulation drops pressure twice, in two steps. A two
stage regulator is simply two regulators in series with a common
body. Two stage regulations are two separate regulators in
series.

[Tied-diaphragm]

This is a regulator design in which the diaphragm and poppet are
linked together. The tied diaphragm feature pulls the poppet
closed as the pressure rises above set point and stops leak due
to contamination or some other failures.

[Springless Regulator]

These are pressure regulators which do not have wetted springs
below the poppet. The diaphragm and poppet are linked, as with
the tied diaphragm, but it is also does not have a poppet spring.

[Back pressure regulator]

This is a control valve that if the pressure on the inlet side
exceeds a set level, the over pressure is vented to outlet side to
keep the inlet pressure stable.

[Diaphragm valve]

This is a shut off valve which uses a diaphragm for a moving
element to open and close the valve. Springless diaphragm
valves do not have a wetted spring. Diaphragm valves from AP
Tech are two way valves, available with multiple ports.

[LOTO]

Stands for Lock-out/Tag-out and is used to ensure worker’s
safety.

Lock-out refers to physically locking the device to shutoff gas
supply to equipment. Tag-out refers to the practice of attaching a
warning tag to the device to prevent potential accidents caused
by erroneous operations.

[Purge port]

Purge ports can be located on the inlet and/or outlet side of the
valve. It can be used in applications, such as applying purge gas
when welding on the line or maintenance service while valve is
closed.

[Check valve]

A check valve is a safety device intended to prevent reverse flow.
The AP 64 is a unique design with only one moving part in the
gas stream, an O-ring. It is a springless design, free of springs
and poppets.

[Vacuum generator]

A venturi device that creates vacuum by flowing gas through a
nozzle. The AP 71 and 72 are module devices which combine a
supply valve and check valve with the venturi.

[Constant bleed]

A feature that provides a continuous flow of gas through the
valve via an orifice when it is closed. This feature is used with the
AP 71 and AP 72 series to keep exhaust lines inert. It is also
available as an option to certain standard shut off valves to
provide a bleed to keep the cylinder connection inert while
disconnected from a cylinder.

[Flow switch]

A sensor that detects excess flow above a given flow rate,
caused by pipe breakage etc.

Note that the AP 4 and AP 74B series are simple switches and
do not have a flow rate display function.

[316 SS]
An austenitic stainless steel with a higher nickel content to
improve its corrosion resistance.

[316L SS]
A low-carbon form of 316 SS which has better intergranular
corrosion resistance than 316 SS.
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Technical Data/Glossary of Terms

[316L SS secondary remelt]

A high-grade form of 316L SS to reduce impurities to the utmost
limit.

AP Tech 316L SS secondary remelt steel conforms to the SEMI
standard F20 UHP grade.

[Ni-Cr-Mo alloy]
A nickel-chromium-molybdenum alloy with excellent corrosion
resistance.

[Ni-Co alloy]

A cobalt-chromium-nickel alloy with excellent corrosion
resistance and superelasticity. This material is used as
diaphragm of the diaphragm valves.

[PCTFE]

Poly Chloro Tri Fluoro Ethylene. This is high transparency
fluoroplastic material with mechanically superior in rigidity and
excellent low temperature. This material is used as standard seat
material of the regulators and diaphragm valves.

[PTFE]
Fully fluorinated material. This is virtually chemically inert. PTFE
should have equivalent or superior chemical compatibility
compared to PCTFE in every application.

PTFE (TF) option available for the AP 500, AP, AZ & AK 1000 &
1100 and AZ & AK 1300. The primary application for this material
is for pressure regulators inside process tools.

[Polyimide]

Plastic with excellent heat resistance (polyimide resin). This
material has excellent heat and wear resistance. This seat is
available as an option for high temperature applications or
specific gas applications, such as N20 or CO2.

[PEEK]

Polyetheretherketone. This material has excellent heat, fatigue
and chemical resistances as thermoplastic resin. This seat is
available as an option for the regulators.

[FKM]
Fluoro-rubber (FKM). This material has excellent heat and
chemical resistances.

[FFKM]
Perfluoroelastomer (FFKM). This material has excellent heat and
chemical resistances compared to fluoro-rubber (FKM).

4. Surface treatment

[Electropolish]
Commonly referred to as EP, is an electrolytic process for metals
to enhance a surface chemistry and smooth the surface finish.

[Passivation]
A process for metals to form a passivation layer on the surface,
typically by removing surface Fe in a nitric acid bath.

[Face seal fitting]

A fitting type in which a metal gasket effects a seal with mating
fittings, forming high leak integrity, metal to metal seal. The most
common face seal fitting is VCR® compatible type.

[Tube weld]

Components with tube stubs are installed by welding into the
piping system directly without using fittings.

[Compression fitting]

A self-aligning tube fitting that uses a ferrule to compress on the
tubing effecting a seal when the nut is tightened. A common
compression fitting is that of Swagelok®.
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[NPT]
A tapered pipe thread which is a U.S.A standard (ANSI).

6. Specifications

[Surface finish Ra]

Surface finish of the inner surface (wetted parts). A standard for
measuring surface roughness which averages the peak to valley
of the surface profile over a given distance (stroke). Multiple
readings on a part are also averaged for Ra, but for Ra max, the
worst reading is the value for that part.

[Cv factor]

The flow coefficient, Cv, is defined as the volume of 15.6°C water
passing through a valve with specific differential inlet to outlet
pressures. Cv is calculated in accordance with the SEMI
standard F32. Cv measurements of regulators are taken with the
orifice of the regulators wide open.

[Cracking pressure]
This is the pressure at which a check valve first opens and
achieves a given flow rate as pressure increase.

[Ultimate vacuum]
The maximum vacuum generated by a vacuum generator.

[slpm]

Abbreviation for standard liter per minute.

Indicates the volumetric flow in liters per minute of time at
standard conditions of a temperature of 0°C and a pressure of 1
atmosphere.

[Supply pressure effect]

The change in a pressure regulator’s outlet pressure resulting
from a change in source (supply) pressure. The most typical is an
increase in outlet pressure as the inlet pressure decays — often
stated as a given rise per a given drop in pressure.

[Inboard leakage]

Leakage rate from outside to inside of the products occurring
when an internal pressure is less than the external pressure. This
can be detected by spraying helium on outside of the products
and detecting helium entering into the products from any leak
path while internal cavities are evacuated. This detection method
conforms to the SEMI standard F1.

[Outboard leakage]

Leakage rate from inside to outside of the products occurring
when an internal pressure is more than the external pressure.
This can be detected by pressurizing helium inside the products
and detecting helium leaking outside from the products. This
detection method conforms to the SEMI standard F1.

[Across the seat leak]

Leak rate from inlet to outlet of a device in the closed position.
Often also referred to as ‘internal leakage’ meaning leak is only
internal from inlet to outlet side.

[SEMI standards]

Voluntary standards issued by Semiconductor Equipment and
Materials International (SEMI) an international industry
association made up of companies that supply manufacturing
equipment, materials and related services to the semiconductor,
flat panel display, nanotechnology, MEMS, solar power
generation and other related industries.



Process Gas Equipment

/\ Safety Instructions

These safety instructions are intended to prevent hazardous situations and/or
equipment damage.
the labels of “Caution”, “Warning” or “Danger”. They are all important notes for
safety and must be followed in addition to International Standards (ISO)*1), Japan

These instructions indicate the level of potential hazard with

Industrial Standards (JIS)*? and other safety regulations*3).

e |

/\ Danger :

Danger indicates a hazard with a high level of risk
which, if not avoided, will result in death or serious
injury.

Warning indicates a hazard with a medium level of
risk which, if not avoided, could result in death or
serious injury.

Caution indicates a hazard with a low level of risk

|

|

|

| H .

| A\ Warning:

|

: which, if not avoided, could result in minor or

/\ Caution:
moderate injury.

| SR |

%1) 1ISO 4414: Pneumatic fluid power - General rules and safety requirements
for systems and their components
%2) JIS B 8370: Pneumatic fluid power - General rules and safety requirements
for systems and their components
+3) High Pressure Gas Safety Act, Labor Safety and Sanitation Law etc.

AWarning

1. The compatibility of the product is the responsibility of the
person who designs the equipment or decides its specifications.
Since the product specified here is used under various operating conditions, its
compatibility with fluid and specific equipment must be decided by the person who
designs the equipment or decided its specifications based on necessary analysis
and test results.

The expected performance and safety assurance of the equipment will be the

responsibility of the person who has determined its compatibility with the product.

This person should also thoroughly review all specifications of the product referring

to its latest catalog information, with a view to giving due consideration to any

possibility of equipment failure when configuring the equipment.

2. Only personnel with appropriate training should operate machinery
and equipment.

The product specified here may become unsafe if handled incorrectly.

The assembly, installation operation maintenance of the given equipment including

our products must be performed by an operator who is appropriately trained and

experienced.

3. Do not service or attempt to remove product and machinery/
equipment until safety is confirmed.

. The inspection and maintenance of machinery/equipment should only be
performed after measures to prevent falling or runaway of the driven objects
have been confirmed.

2. When the product is to be removed, confirm that the safety measures as
mentioned above are implemented and the power from any appropriate source
is cut, and read and understand the specific product precautions of all relevant
products carefully.

3. Before machinery/equipment is restarted, take measures to prevent unexpected
operation and malfunction.

4. SMC products cannot be used beyond their specifications. They
are not developed, designed, and manufactured to be used under
the following conditions or environments. Use under such
conditions or environments is not allowed.

. Conditions and environments outside of the given specifications, or outdoors

(use in a place protected from adverse environmental).

2. Use for nuclear power, railways, aviation, space equipment, ships, vehicles, military
application, equipment affecting human life, body, and property, combustion
equipment, entertainment equipment, emergency shut-off circuits, press clutches,
brake circuits, safety equipment, etc., and use for applications that do not conform
to standard specifications such as catalogs and operation manuals.

3. Use for interlock circuits, except for use with double interlock such as installing a
mechanical protection function in case of failure. Please periodically inspect the

e

.

product to confirm that the product is operating properly.

/A Caution

SMC develops, designs, and manufactures products to be used for
automatic control equipment, and provides them for peaceful use in
manufacturing industries.

Use in non-manufacturing industries is not allowed.

Limited Warranty and Disclaimer/
Compliance Requirements

The product used is subject to the following “Limited Warranty and Disclaimer”
and “Compliance Requirements”.
Read and accept them before using the product.

Limited Warranty and Disclaimer

1. The warranty period of the product is 1 year after the product is delivered
to customer from SMC.

2. For any failure or damage reported within the warranty period which is
clearly our responsibility, a replacement product or necessary parts will
be provided.

This limited warranty applies only to our product independently, and not
to any other damage incurred due to the failure of the product.

3. Prior to using the products, please read and understand the warranty terms
and disclaimers noted in the specified catalog for the particular products.

Compliance Requirements

1. When the product is exported, strictly follow the laws required by the
Ministry of Economy, Trade and Industry (Foreign Exchange and Foreign
Trade Control Law).

2. The products printed in the catalog are USA manufactured products of AP Tech.
As such, they fall within the United States Export Administration Regulations
(EAR) regarding re-exports.

It is the exporter’s responsibility to assure that these regulations are followed
when the products are exported.

’ /\ Safety Instructions |Be sure to read the “Handling Precautions for SMC Products” (M-E03-3) before use.
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Process Gas Equipment
A Common Precautions 1

Be sure to read this before handling products.

A\ Warning

1. Confirm the specifications.
The compatibility of the product with specific equipment must
be decided by the person who designs the equipment or
decided its specifications based on necessary analysis and
test results. The expected performance and safety assurance
of the equipment will be the responsibility of the person who
has determined its compatibility with the product.

5.

A\ Warning

1. Confirm the specifications.
When selecting a product, confirm the operating conditions,
such as type of gas, operating pressure (inlet and outlet), flow
rate, operating temperature, etc., and use within the operating
range specified in the catalog. The product may not be
suitable for use with certain gases and applications/
environments. Check the compatibility of the product materials
and the process gas.
Design the equipment and select a product with full under-
standing of the characteristics of gas to be used.

2. Follow the regulations and laws defined by
the country or local government, and organi-
zation standards.

Reference: High Pressure Gas Safety Act, Labor Safety and
Sanitation Law, etc.

A\ Warning

1. Operation manual

Mount and operate the product after reading the operation
manual carefully and understanding its contents. Also, keep
the manual where it can be referred to as necessary.

A\ Caution

1. Flush the piping thoroughly with inert gas
before installing the product.
Remove any dust or scales thoroughly, as they could cause
the malfunction or failure of the product. Do not flush with a
gas other than inert gas, as this could cause dangerous
situations.

2. Do not touch the fitting or the wetted parts of
the product by hand. Do not apply grease or
oil to the product.

3. Unpack the hermetically-sealed package in a
clean environment (with the exception of the
AK series).

Products intended for high purity processes are double packed
inside a clean room. Make sure to unpack the sealed inner
bag inside a clean room or clean environment.

4. Ensure sufficient space for maintenance
activities.

Ensure sufficient space for maintenance and inspection.
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1.

| Mounting |
/\ Caution

Connect face seal fittings.

Use same size face seal fittings (metal gasket sealing type)
for mating connections.

Place the gasket at the end of the fitting and tighten the female
nut by hand, and then tighten the nut an additional 1/8 turn
using a torque wrench. For gasket material, use either
stainless or nickel.

. Connect tube welds.

Follow the industry standards (refer to SEMI F78) when
welding the piping. Make sure the valve is in the open position
when supplying purge gas. If welding the inlet side, supply
purge gas from the outlet side of the product, and if welding
the outlet side, supply purge gas from the inlet side of the
product.

. Connect compression fittings.

Tighten the nut an additional 1-1/4 turn after hand tightening
once the tube has been inserted into the fitting. Please use
stainless steel material for piping. After installation, perform a
leak test.

. Connect pipe thread fittings.

Thread fitting or piping into the body and tighten it at the
recommended torque. When holding the product, hold its body
section.

Apply PTFE tape or sealant on the thread of the piping, fitting,
etc. When using sealant other than PTFE, it will be difficult to
fully remove the sealant and this could cause the malfunction
or failure of the product.

. After installation, perform a leak test.

Perform a leak test, such as a helium leak test, pressure
decay test, bubble leak test, etc., appropriate for the
application. It is recommended to perform a helium leak test
on all face seal connections and tube welds as per the
industry standards (refer to SEMI F1).

Storage and Operating Environment
A\ Warning

Do not use in an area containing chemicals,
sea water, or water, or where there is direct
contact with any of these.

. Do not use in a place subject to heavy

vibration and/or shock.

. Keep ambient temperature and use gas

within the specified operating temperature.
Remove any sources of excessive heat.

. Do not keep the product in storage in an

area where any dust or water may enter.
Also, keep in dry conditions where there is
no contact with humidity.
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Be sure to read this before handling products.

. Expot |
/A Warning

Maintenance

A\ Warning

1. Perform routine maintenance.
Performing routine maintenance, by taking into consideration
the operating conditions of the equipment, is the customer’s
responsibility. It is recommended to perform routine mainte-
nance for the following:
External leakage, internal leakage (across the seat leakage),
performance, etc.

. Shut down the system before removing the
product for repair or replacement.
Follow the proper procedures to shut off the process gas sup-
ply, and vent the system.

. Purge hazardous gases from the system be-
fore removing the product.

. Do not disassemble products under warranty.
The warranty may be voided if the product is disassembled.

A Warning

1. Do not put heavy objects on the product. Do
not use the product as scaffold.

2. Do not use the product in conditions that do
not meet the product specifications.

Product Returns

When returning a product to SMC, make sure to properly purge
to remove all hazardous materials and return the product in
accordance with SMC’s specified procedures.

For details, please contact SMC.

These products fall within the United States Export Administration
Regulations (EAR) regarding sale, export, and re-export. It is the
exporter’s responsibility to assure that these regulations are
followed when the products are exported. The Export Control
Classification Number (ECCN) related to the products is as
follows.

Regulations (including ECCN) are subject to change with the
amendment of laws.

The latest information regarding these regulations should be
checked by the customer.

Reference: Bureau of Industry and Security (USA)
https://www.bis.gov/

1) 2B350.9.1 <Applicable conditions>

(1) Product name: Diaphragm valve

: (2) Body material: Ni-Cr-Mo alloy

(3) Connection size: 1/2 inch or more to less than 1 inch *'

N

w

B

+1 Refer to 2B999.g for connections 3/8” inch or smaller

2) 2B350.9.2 <Applicable conditions>
(1) Product name: Diaphragm valve
(2) Body material: Ni-Cr-Mo alloy
(3) Connection size: 1 inch or more to less than 4 inches

3) 2B999.g <Applicable conditions>

(1) Product name: Regulator, Back pressure regulator,
Diaphragm valve, Check valve, Vacuum
generator module (integrated with valve
and check valve)

(2) Body material: 316 SS, 316L SS, 316L SS secondary
remelt, Ni-Cr-Mo alloy regardless of
connection size

4) EAR99 <Applicable conditions>
(1) Regulator and Back pressure regulator with brass bodies

(2) Vacuum generator, Flow switch, Other options (Pressure
gauge, LOTO)

Ordering Syntax

When ordering products, the model number should insert a space between designators, the position "A" for space insert, as shown below
(except SMC Japan). However, no need a space between from the head of designator to the port designator.

(Example)

If selecting the designator as shown in the table below, the ordering model number should be as follow.

AP1215SM 4PW FV8 FV8 40 H VS HF P

,7Port Number—l
@ @ ® @
AP12/02|S| |2PW|FV8|FV8 ~ Insert space
A A A A A A A A A A - - -

I_ Configuration | Designator
Knob No code
Bonnet option P
Option HF
Seal material VS
Pressure gauge unit| No code
Gauge port (Outlet @) H

Gauge port (Inlet 3)) 40
Connections (Outlet @)| FV8
Connections (Inlet ™) | FV8

Ports 4PW
Surface finish M
Material S

Delivery pressure 15

For more details, please contact SMC.
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Revision History

« Not available
« High flow type is added to the regulator AZ/AK series.

= Air operated type is added to the regulator AP/AZ/AK series.

= The product specifications for UHP gas (electropolish, face seal) are added to the
back pressure regulator BP1000 series.

= Air operated two step mode is added to the diaphragm valve AP series.

= Max. operating pressure (Max. inlet pressure for regulators) is changed: 16.5 MPa -
20.7 MPa
<Applicable models> Regulators/AP1200, AP12PA series; Diaphragm valve/AP311]
series; Flow switch/AP74B series

= Operating pressure range is changed: Vacuum to 1.7 MPa - Vacuum to 2.1 MPa
<Applicable models> Diaphragm valves/AP3550, 4550, 4600, 4625, 4650, 4657
series

= Operating pressure range is changed: Vacuum to 0.9 MPa - Vacuum to 1.0 MPa
<Applicable model> Diaphragm valve/AP3540 series (Seat material: PCTFE)

* The external dimension is changed: 136.7 - 146.3
<Applicable models> Regulators/AP9000, AP9100 series

+ The material of pressure gauge case is changed: Brass - Stainless steel + Zirconium
nitride coating

+ The part number with gauge port plug installed before shipment is changed. The
code number C is added.
<Applicable models> Regulator/AK series; Back pressure regulator/BP1000 series

# Inlet pressure range is changed: Vacuum to 1.7 MPa - Vacuum to 5.5 MPa
<Applicable model> Regulator/AP9115

= The leakage and flow rate display units are changed to Sl units: Pa-m%sec - Pa-m%¥/s
<Applicable models> All models

= The number of pages has been increased from 132 to 172.

= A bulk gas delivery type and a low flow rate type have been for the AP series
regulator.
= An ultra high purity type has been added for the BP series back pressure regulator.
« A metering valve has been added for the AP series for ultra high purity.
= AZ series diaphragm valves for ultra high purity have been added.
+ The number of pages has been increased from 172 to 260.
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Specifications are subject to change without prior notice and any obligation on the part of the manufacturer.
© 2025 SMC Corporation All Rights Reserved
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