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

The guide's general recommendations are based upon typical applications from material point of view.

Some series are not available depending on the regulations in different countries so the selection should be made complying
with the regulations in the countries where the product will be used.

In Japan since using compression fittings for toxic gas is prohibited, AP/AZ series should be used for toxic gas.

The proper regulator and valve selection can be significantly affected by parameters such as system design, flow duration,
frequency of use, ambient conditions and outlet pressure. Please consult SMC for a specific recommendation beyond the
scope of this document or if any doubt exists. 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.

M Source valves are those on the upstream side of the
pressure regulator in the source gas cabinet or bulk
delivery system.

H 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)
in valve manifold boxes (VMBs) and process tools.

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

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.

H 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
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.

M Absolute or very low positive pressure delivery bear close
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.

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

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

M If a source regulator is listed as (D and (), 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.

W Valve recommendations are based on typical cylinder
pressures and delivery line pressures. Pressure drop
across valves at low pressures may be excessive and
required a different valve selection.

M 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.

W Polyimide seats are recommended for nitrous oxide (N20O)
and for source applications for carbon dioxide (CO2) with
either continuous flow demand or flow rates in excess of
100 slpm.

W 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
upstream of the pressure regulator.

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.

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.

656




Recommended Model Selection Table

e How to read model number listed as recommendation. ---------------------- |
Valve Regulator
E AP3650 AP/AZ/AK1200 S VS HF AP/AZ1402T

o
o>

' o O o660
© 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. !

@ Material
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 ... 316 SS

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

! o Option (Only for specific series)
o HF: High flow

® FC: Force compensation

® HR: High inlet pressure

6 A: Delivery of sub-atmospheric pressure. (Only for specific series) For more details, please refer to catalog. ‘

N ,

Application Valve Regulator
Source applications Distribution applications Source applications Distribution applications
Maximum Maximum Maximum Maximum
. flow | Recommendation| ~ flow ~ Recommendation| ~ flow Recommendation flow Recommendation
(slpm) (slpm) (slpm) (slpm)
230 AP3000 25 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 90 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 75 AP/AZ/AK1200S 60 AP/AZ/AK1400TS
Ammonia AP4650 AP4650 400 AP/AZ/AK1200S 125 AP/AZ/AK1200S
(NHs) 1000 AP3113 1000 AP3700 600 AP/AZ/AK1200S HF 250 AP/AZ/AK1200S HF
AP3125 AP3800 1100 AP9100S AZ/AK1300S
500 AP/AZ/AK1200S FC
1000 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
et AP3125 Gy AP3800 E 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 656 before selecting a product.

Application Valve Regulator
Source applications Distribution applications Source applications Distribution applications
Maximum _|Maximum _|Maximum . Maximum )
Process|Gas flow | Recommendation Recommendation|  flow Recommendation flow Recommendation
(slpm) (slpm) (slpm) (slpm)
140 AP3540 55 AP3540 5 AP/AZ/AK1500S 5 AP/AZ/AK1000S
Arsine AP3650 AP3650 40 AP/AZ/AK1400TS 20 AP/AZ/AK1000S HF
(AsHsz) 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) 295 AP3002 160 AP4540 150 AP/AZ/AK1400TS 150 AP/AZ/AK1400TS
AP3650 AP4650
Boron Trichloride 20 AP4540 15 AP4540 6 AP/AZ/AK1402TSA 0.4 AP/AZ/AK1101SH
(BCl3) AP4650 AP4650 6 AP/AZ/AK1402TSA
Boron Trichloride 185 AP3000 90 AP3540 15 AP/AZ/AK1500S 15 AP/AZ/AK1000S
e I . =R AR L
n 5 60
(Nitrogen Balance) | 225 AP3650 160 AP4650
115 AP3000 60 AP3540 5 AP/AZ/AK1500S8 5 AP/AZ/AK1000S
Boron Trifluoride AP3650 AP3650 25 AP/AZ/AK1400TS 10 AP/AZ/AK1000S HF
(BFs) 145 AP3002 100 AP4540 25 AP/AZ/AK1400TS
AP3650 AP4650
Boron 11 115 AP3000 60 AP3540 5 AP/AZ/AK1500S 5 AP/AZ/AK1000S
Trifluoride AP3650 AP3650 25 AP/AZ/AK1400TS 10 AP/AZ/AK1000S HF
(11BFs) 145 AP3002 100 AP4540 25 AP/AZ/AK1400TS
AP3650 AP4650
Butadiene 60 AP4540 60 AP4540 3 AP/AZ1500S 3 AP/AZ1000S
(C4Hs) AP4625 AP4625 40 AP/AZ1400T 5 AP/AZ1000S HF
n-butane 60 AP4540 60 AP4540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S
(CaH10) AP4625 AP4625 40 AP/AZ/AK1400T 5 AP/AZ/AK1000S HF
35 AP3540 30 AP3540 3 AP/AZ/AK1500S8 3 AP/AZ/AK1000S
Butene-1 AP3650 AP3650 50 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF
(CaHs) 65 AP4540 60 AP4540
AP4650 AP4650
500 AP3000 75 AP3540 3 AP/AZ/AK1500S 8 AP/AZ/AK1000S
AP3650 AP3650 75 AP/AZ/AK1400TS 20 AP/AZ/AK1000S HF
700 AP3002 140 AP4540 150 AP/AZ/AK1200S VS 40 AP/AZ/AK1400TS
Carbon Dioxide AP3650 AP4650 500 @AP/AZ/AK1225S VS 100 AP/AZ/AK1200S
(CO2) 2500 AP3113 750 AP3700 @AP/AZ/AK1200S VS HF 160 AP/AZ/AK1200S HF
AP3125 AP3800 1000 @AP9030S VS AZ/AK1300S
@AP9100S VS 325 AP/AZ/AK1200S FC
800 AP9100S
185 AP3000 90 AP3540 5 AP/AZ/AK1500S8 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
AP3650 AP4650
115 AP3000 60 AP3540 5 AP/AZ1500S 3 AP/AZ1000S
Carbonyl fluoride AP3625 AP3625 25 AP/AZ1400TS 10 AP/AZ1000S HF
(COF2) 200 AP3625 100 AP4540
AP4625
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
300 AP3113 400 AP3700 125 AP/AZ/AK1200SH HF
AP3125 AP3800 AZ/AK1300S
250 AP/AZ/AK1200SH FC
Chlorine Trifluoride 20 AP4540 15 AP4540 6 AP/AZ/AK1402TSA 0.5 AP/AZ/AK1101S
(CIF3) AP4650 AP4650 6 AP/AZ/AK1402TSA
185 AP3000 90 AP3540 5 AP1700S 10 AP/AZ/AK1000S
Diborane Mixtures AP3650 AP3650 225 AP2700S 20 AP/AZ/AK1000S HF
(Nitrogen Balance) 205 AP3002 160 AP4540
AP3650 AP4650
Dichlorosilane 20 AP4540 20 AP4540 7 AP/AZ1402TSA 1 AP1001S
(SiH2Cl2) AP4650 AP4650 7 AP/AZ/AK1402TSA

Il denotes heating required to achieve stated flow.
Please read page 657 regarding how to read model
number listed as recommendation.
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If ® and @ are indicated in front of a model number, it means two stage
regulation is required. The two regulators are in series with (@ listed as

the first stage and (@ listed as the second stage.




Recommended Model Selection Table

Please read page 656 before selecting a product.

Il denotes heating required to achieve stated flow.
Please read page 657 regarding how to read model
number listed as recommendation.

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

the first stage and (@ listed as the second stage.
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Application Valve Regulator
Source applications Distribution applications Source applications Distribution applications
Maximum _|Maximum _|Maximum . Maximum )
Freass € flow | Recommendation 0 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
(C2HzF2) 200 AP3625 100 AP4540 75 AP/AZ/AK1200S 50 AP/AZ/AK1400TS
AP4625 75 AP/AZ/AK1200S
14 AP4540 7 AP4540 3 AP/AZ/AK1500S8 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/AK1500S8 3 AP/AZ/AK1000S
Ethylene AP3650 AP3650 50 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF
(C2Ha4) 485 AP3002 160 AP4540 75 AP/AZ/AK1200S 50 AP/AZ/AK1400TS ‘ AP
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 SL
(10 %, 3.4 MPa) AP3650 AP3650 25 AP/AZ/AK1400TS 10 APIA/ZIQ/K1 000SH ;IF E
. > AP3002 AP4540 25 AP/AZ/AK1400T
(Nitrogen Balance) | 225 AP3650 160 AP4650
10 AP3540 4 AP3540 1 AP/AZ/AK1000S 1 AP/AZ/AK1000S AK
Germane AP3650 AP3650 7 AP/AZ/AK1402TSA 7 AP/AZ/AK1402TSA
(GeHa) 18 AP4540 7 AP4540
AP4650 AP4650 BP
185 AP3000 90 AP3540 10 AP/AZ/AK1500S8 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 3 AP/AZ/AK1000S
(CClaF2) 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
(CCIFs) 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
(CFa) 600 AP3130 500 AP3700 100 AP/AZ/AK1200S HF
AP3125 AP3800 AZ/AK1300
250 AP/AZ/AK1200S FC
500 AP9100S
AP4540 AP4540 5 AP/AZ/AK1402TSA AP/AZ1101S
vl 25 ["APasso | '® [ APaes0 05 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
(CHF3) 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
(CHzF2) 175 AP3002 100 AP4540 75 AP/AZ/AK1200S 50 AP/AZ/AK1400TS
AP3650 AP4650 75 AP/AZ/AK1200S



Recommended Model Selection Table

Please read page 656 before selecting a product.

Application Valve Regulator
Source applications Distribution applications Source applications Distribution applications
Maximum _|Maximum _|Maximum . Maximum )
Process|Gas flow | Recommendation Recommendation|  flow Recommendation flow Recommendation
(slpm) (slpm) (slpm) (slpm)
Halocarbon 114 30 AP4540 25 AP4540 7 AP/AZ/AK1402TSA 0.5 AP/AZ/AK1101S
(C2ClaFa) AP4650 AP4650 1 AP/AZ/AK1000S
7 AP/AZ/AK1402TSA
60 AP4540 40 AP4540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S
Halocarbon 115 AP4650 AP4650 50 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF
(C2CIFs) {75! AP/AZ/AK1200S 50 AP/AZ/AK1400TS
75 AP/AZ/AK1200S
60 AP3000 40 AP3540 3 AP/AZ/AK1500S8 3 AP/AZ/AK1000S
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) 275 AP3113 400 AP3700 90 AP/AZ/AK1200S HF
AP3125 AP3800 AZ/AK1300
175 AP/AZ/AK1200S FC
450 AP9100S
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
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
(C2H2F4) AP3100 AP3800 75 AP/AZ/AK1200S 50 AP/AZ/AK1400TS
350 AP3700 230 AP3700 75 AP/AZ/AK1200S
AP3800 AP3800
35 AP3540 20 AP3540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S
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
AP4650 AP4650 75 AP/AZ/AK1200S
Halocarbon C318 25 AP4540 20 AP4540 6 AP/AZ/AK1402TSA 1 AP/AZ/AK1101S
(C4Fs) AP4650 AP4650 6 AP/AZ/AK1402TSA
750 AP3000 250 AP3540 125 AP/AZ/AK1500S 65 AP/AZ/AK1000S
AP3650 AP3650 500 AP1900S 125 AP/AZ/AK1000S HF
1000 AP3002 450 AP4540 625 AP1900S HF 275 AP/AZ/AK1400TS
Helium AP3650 AP4650 2000 AP/AZ/AK1200S HR 625 AP/AZ/AK1200S
(He) AP3130 AP3700 AP/AZ/AK1200S HF
2500 " ap3125 | 250 [~ Ap3s00 900 AZIAK1300
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/AK15008 3 AP/AZ/AK1000S
Hexafluoropropylene AP4625 AP4625 50 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF
CsFs) 75 AP/AZ/AK1200S 50 AP/AZ/AK1400TS
75 AP/AZ/AK1200S
800 AP3000 300 AP3540 125 AP/AZ/AK1500S 65 AP/AZ/AK1000S
AP3650 AP3650 500 AP1900S 125 AP/AZ/AK1000S HF
1600 AP3002 600 AP4540 625 AP1900S HF 275 AP/AZ/AK1400TS
Hydrogen AP3650 AP4650 900 AP2700S 625 AP/AZ/AK1200S
(H2) 3000 AP3130 3000 AP3700 1200 AP/AZ/AK1200S HR 900 AP/AZ/AK1200S HF
AP3125 AP3800 AZ/AK1300S
1200 AP/AZ/AK1200S FC
3000 AP9100S
155 AP3000 55 AP3540 1 AP/AZ/AK1500SH 1 AP/AZ/AK1000SH
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
350 AP3000 75 AP3540 2 AP/AZ/AK1500SH 8 AP/AZ/AK1000SH
AP3650 AP3650 90 AP/AZ/AK1400TS 20 AP/AZ/AK1000SH HF
500 AP3002 150 AP4540 150 AP/AZ/AK1200SH 40 AP/AZ/AK1400TS
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

Il denotes heating required to achieve stated flow.
Please read page 657 regarding how to read model
number listed as recommendation.
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If @® and @ are indicated in front of a model number, it means two stage
regulation is required. The two regulators are in series with (@ listed as
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Recommended Model Selection Table

Please read page 656 before selecting a product.

Application Valve Regulator
Source applications Distribution applications Source applications Distribution applications
Maximum _|Maximum _|Maximum . Maximum )
Process|Gas flow | Recommendation Recommendation|  flow Recommendation flow Recommendation
(slpm) (slpm) (slpm) (slpm)
Hvdrogen Chloride| 210 AP3000 105 AP3540 10 AP/AZ/AK1500SH 10 AP/AZ/AK1000SH
Y Mgixtures 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
AP4650 AP4650
125 AP3540 55 AP3540 5 AP/AZ/AK1500S8 5 AP/AZ/AK1000S
Hydrogen Selenide AP3650 AP3650 40 AP/AZ/AK1400TS 20 AAP/AZ/AK1000S HF
(Hz2Se) 215 AP4540 95 AP4540 40 AP/AZ/AK1400TS
AP4650 AP4650
Hydrogen Selenide| 185 AP3000 90 AP3540 10 AP/AZ/AK1500S 10 AP/AZ/AK1000S
IR ER e EER
(Nitrogen Balance) | 225 AP3650 160 AP4650
210 AP3000 80 AP3540 5 AP/AZ/AK1500S8 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 ‘AP
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 SL
(Kr) 130 AP3002 90 AP4540 60 AP/AZ/AK1400TS
AP3650 AP4650 AZ
245 AP3000 120 AP3540 10 AP/AZ/AK1500S 10 AP/AZ/AK1000S
Methane AP3650 AP3650 20 AP1900S 20 AP/AZ/AK1000S HF AK
(CHa) 295 AP3002 210 AP4540 40 AP/AZ/AK1400TS 40 AP/AZ/AK1400TS
AP3650 AP4650
v |_AP3540 | | AP3sd0 | 3 AP/AZIAK1500S 3 apiaziakiooos | BP
Methanol AP3650 AP3650 50 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF
(CH30H) 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
(CHsCI) AP4650 AP4650 10 AP/AZ/AK1402TSA
200 AP3540 70 AP3540 3 AP/AZ/AK1500S8 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/AK1500S8 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

Il denotes heating required to achieve stated flow.
Please read page 657 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 (@ listed as
the first stage and @ listed as the second stage.
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Recommended Model Selection Table

Please read page 656 before selecting a product.

Application Valve Regulator
Source applications Distribution applications Source applications Distribution applications
Maximum _|Maximum _|Maximum . Maximum )
Process|Gas flow | Recommendation Recommendation|  flow Recommendation flow Recommendation
(slpm) (slpm) (slpm) (slpm)
310 AP3000 75 AP3540 3 AP/AZ/AK1500S8 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 3 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
Nitrous Oxide AP3650 AP4650 150 AP/AZ1200S VS HF 85 AP/AZ/AK1200S VS
(N20) 1500 AP3113 750 AP3700 500 @AP/AZ1225S VS 160 AP/AZ/AK1200S VS HF
AP3125 AP3800 @AP/AZ1200S VS HF AZ/AK1300S
1000 @AP9030S VS 320 | AP/AZ/AK1200S VS FC
@AP9100S VS 800 AP9100S VS
Octaf] yclof 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
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) 1000 AP3700 200 AP/AZ/AK1200S HF
AP3800 AZ/AK1300S
400 AP/AZ/AK1200S FC
1000 AP9100S
Perfluorobutadiene o5 AP4540 25 AP4540 5 AP/AZ1402TSA 0.5 AP/AZ1101S
(CaFs) AP4650 AP4650 5 AP/AZ1402TSA
320 AP3000 80 AP3540 5 AP/AZ1500S 5 AP/AZ1000S
Phosphine AP3650 AP3650 40 AP/AZ1400TS 10 AP/AZ1000S HF
(PHs) AP3002 AP4540
390 ["apseso | 45 [ Apasso
Phosphine 185 AP3000 90 AP3540 10 AP/AZ1500S 10 AP/AZ1000S
Mixtures ﬁggggg ﬁsigig 20 AP1900S 20 AP/AZ1000S HF
(Nitrogen Balance) | 225 AP3650 160 AP4650
15 AP3000 5 AP3540 10 AP/AZ1500S 10 AP/AZ1000S
Phosphorous ﬁggggg ﬁgigig 20 AP1900S 20 AP/AZ1000S HF
Pe“‘(’g::“;)’"de " ["aPssso | ° [ AP4es0
41 AP3130 52 AP3700
AP3125 AP3800
65 AP3540 42 AP3540 3 AP/AZ/AK15008 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
185 AP3540 75 AP3540 3 AP/AZ/AK1500S 3 AP/AZ/AK1000S
Propene AP3650 AP3650 50 AP/AZ/AK1400TS 5 AP/AZ/AK1000S HF
(CsHs) 320 AP4540 125 AP4540 50 AP/AZ/AK1400TS
AP4650 AP4650
150 AP3000 75 AP3540 5 AP/AZ1500S 10 AP/AZ1000S
AP3650 AP3650 40 AP/AZ1400TS 25 AP/AZ1000S HF
250 AP3002 150 AP4540 50 AP2700S AP/AZ1400TS
Silane AP3650 AP4650 60 AP/AZ1200S AP/AZ1200S
(SiHa) 600 AP3130 750 AP3700 100 AP/AZ1200S HF AP/AZ1200S HF
AP3125 AP3800 500 @AP/AZ1225S AZ1300S
@AP/AZ1200S HF AP/AZ1200S FC
AP9100S
185 AP3000 90 AP3540 10 AP/AZ1500S 10 AP/AZ1000S
Silane Mixtures AP3650 AP3650 20 AP1900S 20 AP/AZ1000S HF
(Nitrogen Balance) 205 AP3002 160 AP4540 40 AP/AZ1400TS 40 AP/AZ1400TS
AP3650 AP4650
Silicon Tetrachloride 10 AP4540 10 AP4540 5 AP/AZ1402TSA 0.5 AP/AZ1101S
(SiCla) AP4650 AP4650 5 AP/AZ1402TSA

Il denotes heating required to achieve stated flow.
Please read page 657 regarding how to read model
number listed as recommendation.

662

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 (@ listed as
the first stage and @ listed as the second stage.




Recommended Model Selection Table

Please read page 656 before selecting a product.

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)
silicon 95 AP3000 45 AP3540 10 AP/AZ/AK1500S 10 AP/AZ/AK1000S
Tetrafluoride AP3650 AP3650 40 AP/AZ/AK1400TS 20 AP/AZ/AK1000S HF
(SiFs) 115 AP3002 80 AP4540 40 AP/AZ/AK1400TS
AP3650 AP4650
Sulfur Dioxide 80 AP4540 30 AP4540 1 AP/AZ/AK1000S 6 AP/AZ/AK1402TSA
(S02) AP4650 AP4650 6 AP/AZ/AK1402TSA
5 AP/AZ/AK1000S
125 AP3000 35 AP3540 3 AP/AZ/AK1500S 12 AP/AZ/AK1000S HF
AP3650 AP3650 40 AP/AZ/AK1400TS 25 AP/AZ/AK1400TS
Sulfur Hexafluoride 200 AP3000 75 AP4540 60 AP/AZ/AK1200S 60 AP/AZ/AK1200S
SFe) AP3650 AP4650 150 AP/AZ/AK1200S HF 90 AP/AZ/AK1200S HF
500 AP3113 400 AP3700 500 AP9100S AZ/AK1300S
AP3125 AP3800 180 AP/AZ/AK1200S FC
400 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 ‘AP
Trichlorosilane 35 AP4540 30 AP4540 10 AP/AZ/AK1402TSA 0.5 AP/AZ/AK1101S
(SiHCls) AP4650 AP4650 10 AP/AZ/AK1402TSA
Trimethylsilane 30 AP4540 o5 AP4540 7 AP/AZ/AK1402TSA 0.5 AP/AZ1101S SL
((CHs)sSiH) AP4650 AP4650 7 AP/AZ/AK1402TSA
Tungsten Hexafluoride 10 AP4540 10 AP4540 5 AP/AZ/AK1402TSA 0.3 AP/AZ/AK1101SH AZ
(WFe) AP4650 AP4650 5 AP/AZ/AK1402TSA
85 AP3000 40 AP3540 5 AP/AZ/AK1500S 5 AP/AZ/AK1000S AK
Xenon AP3650 AP3650 25 AP/AZ/AK1400TS 10 AP/AZ/AK1000S HF
(Xe) 100 AP3002 70 AP4540 25 AP/AZ/AK1400TS ‘ BP
AP3650 AP4650

Il denotes heating required to achieve stated flow.
Please read page 657 regarding how to read model
number listed as recommendation.

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

For ultra high purity (UHP)

Single Stage Compact Regulator
Single Stage Regulator:

Low to intermediate flow

Series

Single Stage Regulator: Low flow (Tied-diaphragm) AP1500 oo
Single Stage Regulator: Low to intermediate flow —————————————— AP1600 - P.672
Single Stage Regulator: Low to intermediate flow (Tied-diaphragm) — AP1900 -+ P.674
Single Stage Regulator: Intermediate flow (Tied-diaphragm) AP1400T - P.676
Single Stage Regulator: High flow (Tied-diaphragm) AP120Q oo P.678
Single Stage Regulator: Delivery of sub-atmospheric pressure AP1100 oo P.680
Two Stage Regulator: Low flow (Tied-diaphragm) AP1700 oo P.682
Two Stage Regulator: Intermediate flow (Tied-diaphragm) AP2700 oo P.684
Single Stage Regulator: Bulk gas delivery AP9000 & 9100 - P.686
Single Stage Compact Regulator SL5200 -:eeveeeeeeees
Single Stage Regulator: Low flow SL5500 -

Single Stage Regulator: Intermediate flow

Single Stage Regulator: Intermediate flow

Single Stage Regulator: Low to intermediate flow

Single Stage Regulator: Low flow (Tied-diaphragm) AZ1500 e
Single Stage Regulator: Intermediate flow (Tied-diaphragm) AZ1400T oeeeeeee
Single Stage Regulator: High flow AZ1300

Single Stage Regulator: High flow (Tied-diaphragm) AZ1200

Single Stage Regulator: High flow (Tied-diaphragm) AZ9200

Single Stage Regulator: Delivery of sub-atmospheric pressure AZ1100 oo

For general applications

Single Stage Regulator: Low to intermediate flow AK1000 ----ooveivevee
Single Stage Regulator: Low flow (Tied-diaphragm) AK1500 -

Single Stage Regulator: Intermediate flow (Tied-diaphragm) AK1400T -

Single Stage Regulator: High flow AK1300 -

Single Stage Regulator: High flow (Tied-diaphragm) AK1200 -

Single Stage Regulator: High flow (Tied-diaphragm) AK9200 -

Two Stage Regulator: Low flow (Tied-diaphragm) AK1700 -----oooveeeeeee

Back Pressure Regulator BP1000 ----eeeeeeee

For ultra high purity (UHP)

Back Pressure Regulator BP1000 --eoeeeee

For air operated applications

Pneumatic Actuation Pressure Regulator: Low flow AP10PA -+--ooveveeeeee
Pneumatic Actuation Pressure Regulator: Low flow (Tied-diaphragm) AP15PA -

Pneumatic Actuation Pressure Regulator: Intermediate flow (Tied-diaphragm) — AP14PAT -

Pneumatic Actuation Pressure Regulator: High flow (Tied-diaphragm) AP12PA -----eooeeeeeee
Pneumatic Actuation Pressure Regulator: Low flow AZ10PA ---ooeeeeeeee
Pneumatic Actuation Pressure Regulator: Low flow (Tied-diaphragm) AZ15PA

Pneumatic Actuation Pressure Regulator: Intermediate flow (Tied-diaphragm) — AZ14PAT -

Pneumatic Actuation Pressure Regulator: High flow (Tied-diaphragm) AZ12PA -

Pneumatic Actuation Pressure Regulator: Low flow AK10PA -

Pneumatic Actuation Pressure Regulator:
Pneumatic Actuation Pressure Regulator:
Pneumatic Actuation Pressure Regulator:

Low flow (Tied-diaphragm)

High flow (Tied-diaphragm)

AK15PA

Intermediate flow (Tied-diaphragm) — AK14PAT -

AK12PA

Pressure Gauges

Regulators and Back Pressure Regulator/Specific Product Precautions




Single Stage Compact Regulator for Ultra High Purity
AP500 series

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

How to Order
ﬁPort Numberﬁ
©) @ )

AP5[02]S] | |2PW||F\II_4||jI4|

Delivery pressure
Code De!lvery pressure Ports
0.5 to 10 psig (0.0034 to 0.07 MPa) S s Option
Sub-atmospheric (A): 2PW | 2ports | Code Specification Cv
ol 100 mm Hg absolute to 10 psi por's
(-88 kP 10.0.07 MPa) P SEWG] 3 ports s Standard 0.06
- R 1 FI Friction dampener #6) | ™
02 | 0.5 to 30 psig (0.0034 to 0.2 MPa) Range options *" HE High flow 7 o1
06 1 to 60 psig (0.007 to 0.4 MPa) Code Specification +6) Flis friction dampener to slow response
10 1 to 100 psig (0.007 to 0.7 MPa) No code| Standard and reduce interaction with MFC.
Material a )AOnl ::;[:;T;O:/z:e:ssm +7) VS material not available with HF option.
Code| Body Poppet |Diaphragm| Nozzle Y .
S | 316LSS | 316L SS Seat material
gH | Secondary | Ni-Cr-Mo |Ni-Co alloy| 316L SS 4 Pressure gauge unit* Code Material
remelt alloy Code [ Unit No code| PCTFE (Standard)
. No code| psig/bar TF PTFE *4
Surface finish MPA | MPa VS Polyimide 5
Code Surface finish Ra max - . —
- +3) Pressure gauge unit MPa or psig/bar «4) PTFE recommended for applications
No code| 15 pin. (0.4 um) Standard o
m 10 uin. (0.25 selectable. However under Japanese such as within a process tool.
& - J‘I:‘” (g_% 5 Jln’:‘)) regulaion, nly MPa i available n Japan.  *5) Not available with SH material.
X 5 pin. (0.13 um) L eGauge port (Outlet®)
. . . i Connections or Pressure gauge *2)
Porting Configuration (Top view) Code [ psigharunt | MPaunit
* No code| No gauge port
= < Connections MV4 No 1/4 inch face seal (Male)
@ D @ ©) FV4 |pressure 1/4 inch face seal (Female)
- - = - (Inlet®, Outlet) TW4 | gauge 1/4 inch tube weld
N S Code __ Connections V3 With | -30in.Hg to 30 psig | -0.1 to 0.2 MPa
2PW 3PWG FV4 | 1/4 inch face seal (Female) L |pressure | -30 in.Hg to 60 psig | -0.1 to 0.4 MPa
MV4 | 1/4 inch face seal (Male) 1 gauge |-30 in.Hg to 100 psig| -0.1 to 0.7 MPa
TW4 1/4 inch tube weld

%2) Refer to gauge guide (P.752) for gauge specifications.
Select a pressure gauge, which has a larger pressure

@IN @ouT @Gauge port (Outlet)

Specifications range than the delivery pressure range of the regulator.
———
Operating Parameters AP501C0CJA AP501 AP502 AP506 AP510
Delivery pressure 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
(-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

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 of { K -40 to 71°C (No freezing) *1

Cv 0.06

Leak rate [ Inboard leakag 2x 1011 Pa-m3/s

| Outboard leakag 2 x 1010 Pa-m3/s #2)

Across the seat leak 4 x 109 Pa-m3/s *2)

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

| llation Bottom mount

Internal volume 0.15in3 (2.4 cmd)

Weight 0.45 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 100 psig (0.7 MPa). connections or options.
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Single Stage Compact Regulator for Ultra High Purity AP500 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 AP50100CA | AP501 I AP502 I AP506 I AP510
Cv 0.1
HF Supply pressure effect 0.4 psig (0.0028 MPa) rise in delivery pressure per 20 psig (0.14 MPa) source pressure drop

Wetted Parts Material

Wetted Parts S SH
Body 316L SS secondary remelt
Surface finish Electropolish + Passivation
Poppet 316L SS I Ni-Cr-Mo alloy
Diaphragm Ni-Co alloy
Nozzle 316L SS
Seat PTFE (Option: PCTFE, Polyimide)] PTFE (Option: PCTFE)
Dimensions inch (mm)
—
AP500
@)
<
<
— o
§ @
- o
g 3
3 =
e S
o d——
A
01.12
(028.4)
©,
e
9
N\
Py
X% 2 x 10-32 UNF depth 0.25 (6.4)
S -
R4 (Mounting hole)
. A
Connections inch_| (mm)
FV4
v 2.78 | (70.6)
TW4 212 [ (53.8)

Flow Rate Characteristics

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

MR

35 0.24
. 80 f===meeme e 0.21 =
o | T e
o i et R &£
g 25 0172
[ e
> =3
4 20 014 &
S s
> 15 0.10
g 10 0.07 8
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
__ 30 021
(=2 S~
k= L. S
£ 25 SE—— 0172
° S -~ °
> T--a .\'s_‘~ =
g 20 . = 014 2
s ||| TR = s
= 15 = 0.10 >
2 N~ s
g 10 0.07 8
™~
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
2 3
© 600 21 o
o \ =3
I
£ 500 35 2
173
-~ 173
£ 400 — 48 £
2 N N >
2300 61 ¢
> \ o}
3 200 75 ©
>
©
0100 -88
0 -101
0 1 2 3 4 5 6 7 8
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

Single Stage Regulator for Ultra High Purity g,
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 sipm
o Body material: 316L SS secondary remelt
® Ni-Cr-Mo alloy internals available for corrosion resistance

How to Order

—— Port Numberﬁ
® @ ® ®
AP10 [01] |2L°W||FV4||FV4IQD!E
Delivery pressure i
Code] Delivery pressure Connections (Inlet(), Outlet2)
01 | 1to 10 psig (0.007 to 0.07 MPa) Code Connections Bonnet option
02 | 1to 30 psig (0.007 to 0.2 MPa) FV4 | 1/4 inch face seal (Female) Code Bonnet
06 | 2to 60 psig (0.014 to 0.4 MPa) MV4 | 1/4 inch face seal (Male) No code| Standard
10 | 2 to 100 psig (0.014 to 0.7 MPa) TW4 1/4 inch tube weld P | Panel installation *6)
15 | 5 to 150 psig (0.034 to 1.0 MPa) FVé | 3/8 iqch face seal (Female) +6) Panel mounting hole: dia.
Material .II\'IIxG 3/8 |;\ch fahce ieal (l\((ljale) 1.56 inch (39.6 mm).
Code| Body Poppet |Diaphragm| Nozzle b 8/8 inch tube we Option
S | 316LSS | 316L SS | 316L SS ~ T Code Specification
[SHP| secondary 316L 85 lGauQe port (Inlet@’ Outlhet@ No code| Standard (Cv: 0.09)
['SH | remelt | Ni-Cr-Mo | Ni-Cr-Mo | Gods) [ EressUrs galigs i HF_| High flow (Cv: 0.15)
Ni-Cr-Mo alloy alloy Ni-Cr-Mo psig/bar unit \ MPa unit s ial
H alloy alloy No code| No gauge port eat material :
0 No pressure gauge Code Material
Surface finishe———— (Connections: 1/4 inch face seal male)| | [No code| PCTFE (Standard)
Code | _Surface finish Ra max Ports V3 | -30in.Hg to 30 psig [ -0.1to 0.2 MPa Vs Polyimide *3)
No code| 15 pin. (0.4 um) Standard Code [ Ports L [ -30in.Hgto 60 psig | -0.1to 0.4 MPa TF PTFE #4 *5)
M 10 pin. (0.25 pm) 2PW | 2ports 1 |-30in.Hgto 100 psig| -0.1 to 0.7 MPa *3) Not available with SHP, SH, H materials.
v 7 pin. (0.18 um) 3PW | 3ports H_ |-30in.Hg to 160 psig| -0.1to 1.1 MPa *#4) PTFE recommended for applications
X 5 in. (0.13 um) 4PW | 4 ports 2 010 200 psig | 0to 1.4 MPa 5 ;uch as within a process tolol- .
. N - 4 0 to 400 psig 0to 3 MPa * ource pressure rating is limited to
Porting Configuration 40 [ 0104000 psig | 0 to 28 MPa 300 psig (2.1 MPa) or less.
@ 1) Refer to gauge guide (P.752) for gauge specifications.
Select a pressure gauge, which has a arger pressure. - @ Pressure gauge unit *2)
range than the delivery pressure range of the regulator. | Code Unit
Sample Order Number Nocode|  psig/bar
Pot @& @ ®® MPA MPa
3PW 4PW AP1001S [2PW|FV4|FV4 #2) Pressure gauge unit MPa or
— 3PW|FV4|FV4 0 i
@IN @ouT @Gauge port (Inlet) @Gauge port (Outlet) 3PWIFVA[FVA[ [V3|MPA Eiiﬂgé?i;;?:gtszb:zéElg\tI;’:r\:,egnIy
Specifications 4PWIFV4IFV411 V3 IMPA MPa is available in Japan.
—————
Operating Parameters AP1001 AP1002 AP1006 AP1010 AP1015
Delivery pressure 1 to 10 psig 1 to 30 psig 2 to 60 psig 2 to 100 psig 5 to 150 psig
(0.007 to 0.07 MPa) | (0.007 to 0.2 MPa) | (0.014 t0 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 (2.1MPa) \ 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
Ambient and operati I -40 to 71°C (No freezing) *2
Cv 0.09
Leak rate [ Inboard leakag 2x 101 Pam¥/s
| Outboard leakag 2 x 10-10 Pa-m3/s *3)
Across the seat leak 4 x 109 Pa-m3/s *4
Surface finish Ra max 15 pin. (0.4 um)  Option: 10 pin. (0.25 pm), 7 yin. (0.18 um), 5 yin. (0.13 um)
Connections Face seal, Tube weld
Bonnet port NPT 1/8 inch *5)
Supply pressure effect 0.38 psig (0.0026 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
| llation Bottom mount (Option: panel mount)
Internal volume 0.49 in3 (8 cm3)
Weight 1.25 kg *6)
x1) Max. 300 psig (2.1 MPa) for PTFE seat. =4) Tested with Helium gas inlet pressure 1000 psig (7 MPa).
#2) Max. 90°C for Polyimide seat. #5) On panel mount option, bonnet port is not threaded.

«3) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa). =6) Weight, including individual boxed weight, may vary depending on connections or options.
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Single Stage Regulator for Ultra High Purity

||
AP1000 series

Low to intermediate flow

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 I AP1002 I AP1006 I AP1010 I AP1015
HE Cv 0.15
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

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 I Ni-Cr-Mo alloy
Seat PCTFE PCTFE
(Option: Polyimide, PTFE) (Option: PTFE)
Dimensions inch (mm)
—
AP1000 22.12 (053.8)
|
<
. 21.5 (238.1) =
©
[}
%
s
‘ . ‘ 1 92.25 (857.2)
%[ﬁ?
~
[ [T ST
92.00 (250.8)
A
0.88 (22.4)
Y 2 x 10-32 UNF depth 0.3 (6.4)
(Mounting hole)
. A
Connections inch_| (mm)
FV4
—mva ] 370 | (94.0)
TW4 2.96 | (75.2)
FV6
MVe 4.70 |(119.4)
TW6 2.96 | (75.2)

Flow Rate Characteristics

Inlet pressure: ===+ 2000-3000 psig (13.8-20.7 MPa) —-= 1000 psig (6.9 MPa)
AP1000 -- 500 psig (3.4 MPa) —— 200 psig (1.4 MPa)
100 0.69
90 —0.62
580 0.55 5
& 048 5
£ 60 0412

723
s s
> 40 0.28
[
230 021 2| [sL
[ [
O 20 0.14 0
10 0.07 AZ
0 i 0.00
0 100 200 300 400 AK
Flow rate (slpm, N2)
Inlet pressure: 100 psig (0.69 MPa) —-= 80 psig (0.55 MPa) BP
AP1000 40 psig (0.28 MPa)  —— 20 psig (0.14 MPa)
50 0.34
540 0.28 7
g s
(o]
5 30 021 £
g 173
8 8
>20 014 2
2 2
© @
O 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 =i 0.41
5 | | T ~-4.
3 so0 == S 0345
e T o
2 40 028 2
o 14
S 30 =2 021 &
e s >
g T g
= 20 e 0142
a) S~ o
10 = 0.07
0 0.00
0 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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Single Stage Regulator for Ultra High Purity (L;;Vevdf_';gph,agm)

AP1500 series

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

® Body material: 316L SS secondary remelt R
® Ni-Cr-Mo alloy internals available for corrosion resistance QL ot
® Tied-diaphragm design Ef-?’q
How to Order
ﬁPort Numberﬁ

AP15 [02] DI2PW||FV4||FV4|@QD

Delivery pressure
Code Delivery pressure

IBonnet option

02 | 1 to 30 psig (0.007 to 0.2 MPa) Code Bonnet
06 | 21060 psig (0.014 to 0.4 MPa) Nocodey __ Standard __
10 | 2to 100 psig (0.014 to 0.7 MPa) 17 P |Panel installation *
15 | 5 to 150 psig (0.034 to 1.0 MPa) Connections (Inlet(), Outlet(?) =4) Panel mounting hole:
I dia. 1.56 inch (39.6 mm).
Material cli(:ldf 174 inchcfzzgesig'}iemale) e (ea8 mm)
Code| Body Poppet |Diaphragm| Nozzle MIV4 | 1/4 inch face seal (Male) Seat matenall
—Sﬁp S16L 58 S16LSS | S16LSS | 446 gg TW4 | 1/4 inch tube weld Goce “P"gt;’gg'
o seconcany . . FV6 |3/8 inch face seal (Female) No code|
SH | femolt | NiGr-Mo | Ni-Gr-Mo Ni-Cr-M MV6 | 3/8 inch face seal (Male) (Standard)
Ni-CrMo | alloy | alloy | TRCUR TW6 | 3/ inch tube weld VS _| Polyimide 9
H | alioy alloy +3) Not available with

SHP, SH, H materials.

Surface finishe———

Code Surface finish Ra max Pressure gauge unit #2)
No code| 15 pin. (0.4 um) Standard — E(’:ts l Code Unit
i ode orts 1
Ve Ciim | (W 2o | AGaugeport (netd,Outers) Mol peba
: PW Pressure gauge *1)
X Sun. (013 ) aPW | apot | | 5% [“pigharunit | MPa uni 72)Preceue gauge il P o
Portlng Conflguratlon [t 25 No gauge port under Japanese regulation,
° No pressure gauge v MPa i ilable in J
(Connections: 1/4 inch face seal male) only MPa is available in Japan.
V3 |-30 ?n.Hg t0 30 ps?g -0.1t0 0.2 MPa Sample Order Number
L -30 in.Hg to 60 psig | -0.1 to 0.4 MPa Pot @ @ ®®
1 |-30in.Hgto 100 psig|-0.1t0 0.7 MPa| | AP1510S[2 FV.
H  [-30in.Hg to 160 psig|-0.1 to 1.1 MPa 3PW|FV4|FV4 0
2PW 3PW 4PW 2 0to 200 psig | 0to 1.4 MPa 33W ij FVj 1|MPA
(DIN @0ouT B)Gauge port (Inlet) @Gauge port (Outlet) 40 | 0to 4000 psig 0to 28 MPa _ 4PW|FV4|FV4]40| 1 [MPA
+1) Refer to gauge guide (P.752) for gauge specifications. Select a pressure gauge,
Specifications which has a larger pressure range than the delivery pressure range of the regulator.
———
Operating Parameters AP1502 AP1506 AP1510 AP1515
Delivery pressure 1 to 30 psig 2 to 60 psig 2 to 100 psig 5 to 150 psig
(0.007 to0 0.2 MPa) (0.014 to 0.4 MPa) (0.014 to 0.7 MPa) (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
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)
Cv 0.09
Leak rate [Inboard leakag: 2x 101 Pam¥s
| Outboard leakag 2 x 1019 Pa-m3/s *2)
Across the seat leak 4 x 100 Pa-m3/s *3)
Surface finish Ra max 15 pin. (0.4 um)  Option: 10 pin. (0.25 um), 7 pin. (0.18 um), 5 pin. (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
Ir ion Bottom mount (Option: panel mount)
Internal volume 0.51in3 (8.4 cmd)
Weight 1.27 kg *9
#1) Max. 90°C for Polyimide seat. #4) On panel mount option, bonnet port is not threaded.
#2) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa). #5) 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)

Wetted Parts Material

Wetted Parts S I SHP. I SH H
Body 316L SS secondary remelt Ni-Cr-Mo alloy
Surface finish Electropolish + Passivation Electropolish
Poppet 316L SS I Ni-Cr-Mo alloy
Diaphragm 316L SS \ Ni-Cr-Mo alloy
Nozzle 316L SS Ni-Cr-Mo alloy
Seat PCTFE (Option: Polyimide)\ PCTFE
Dimensions
—
AP1500 92.12 (953.8)
o
. 01.5 (938.1) 3
©
[Ie}
%
©
=
K A 0.88 (22.4)
Connections =T (mm) 2 x 10-32 UNF depth 0.3 (6.4)
Fv4 (Mounting hole)
—wva | 3.70 | (94.0)
TW4 2.96 | (75.2)
FV6
MVe 4.70 ((119.4)

TW6 2.96 | (75.2)

Flow Rate Characteristics

AP1500 series

inch (mm)

Inlet pressure: -+ 2000 to 3000 psig (13.8 to 20.7 MPa) === 1000 psig (6.9 MPa) Inlet pressure: 100 psig (0.69 MPa) —-- 80 psig (0.55 MPa)
AP1500 ---- 500 psig (3.4 MPa) —— 200psig (1.4MPa) AP1500 ---- 40 psig (0.28 MPa) —— 20 psig (0.14 MPa)
100 Tl -L 0.69 50 0.34
90 —0.62
o 80 == 7 |3 40 0.28 5
2 0485 | |& =
() (0]
g gl |5 30 021 £
2 g |3 2
o o o 3
s RS 014 2
2 2| |2 2
® 5 3 T
= 0149 | |2 10 0.07 ©
0 0.00
300 0 20 40 60 80

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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Low to intermediate

Single Stage Regulator for Ultra High Purity g,
AP1600 series

® For UHP gas delivery

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

® Flow capacity: to 100 slpm

® Body material: 316L SS secondary remelt

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

How to Order
ﬁPort Numberﬁ

AP16 [01] D|2PW||FV4||FV4| []

Delivery pressure
Code Delivery pressure Connections (Inlet(), Outlet?) Bonnet option
01 | 1to 10 psig (0.007 to 0.07 MPa) Code Connectlons Code Bonnet
02 | 1to 30 psig (0.007 to 0.2 MPa) FV4 |1/4 inch face seal (Female) No code| Standard
06 | 2to 60 psig (0.014 to 0.4 MPa) MV4 | 1/4 inch face seal (Male) P |Panel installation *4)
10 | 2 to 100 psig (0.014 to 0.7 MPa) TW4 1/4 inch tube weld +4) Panel mounting hole:
. FV6 |3/8 inch face seal (Female) dia. 1.43 inch (36.3 mm).
_ Material MV6 | 3/8 inch face seal (Male) ;
Code| Body Poppet |Diaphragm| Nozzle TW6 3/8 inch tube weld Seat material
[ S | 316LSS | 316L SS | 316L SS | 316L SS Code Material
secondary | Ni-Cr-Mo | Ni-Cr-Mo | Ni-Cr-Mo 3) (2 PCTFE
o remelt alloy alloy alloy l Gauge port (Inlet(3), Outlet(®) Ralccde (Standard)
Code e VS | Polyimide *3
. psiglbarunit | MPa unit Y -
Surface finish #3) Not available with
= No code| No gauge port N
Code Surface finish Ra max N SH material.
No code| 15 pin. (0.4 um) Standard Ports 0 [No pressure gauge o 50)
M 10 pin. (0.25 um) Code Ports (Connections: 1/4 inch face seal male)| ® Pressure gauge unit *
v 7 uin. (0.18 um) 2PW | 2 ports V3 | -30in.Hgto 30 psig | -0.1t0 0.2 MPa Code Unit
0 3PW | 3 L | -30in.Hgto 60 psig | -0.1t0 0.4 MPa | |No code| psig/bar
X 5 pin. (0.13 um) ports - -
4PW | 4 ports 1 -30 !n.Hg to 100 ps!g -0.1t0 0.7 MPa MPA MPa
i i i H |-30in.Hgto 160 psig| -0.1to 1.1 MPa | ) pressure gauge unit MPa or
Porting Configuration 2 0 to 200 psig 0to 1.4 MPa psig/bar selectable. However
, 40 0 to 4000 psig 0to 28 MPa under Japanese regulation,
+1) Refer to gauge guide (P.752) for gauge specifications. only MPa is available in
Select a pressure gauge, which has a larger pressure Japan.

range than the delivery pressure range of the regulator.
Sample Order Number

Pot ® @ @& @
2PW 3PW 4PW AP1601S [2PW[FV4 [ FV4
=] F F
@DIN @ouT @Gauge port (Inlet) @Gauge port (Outlet) g:’w :xﬁ :xﬁ \?3 MPA
4PW|FV4[FV4| 1 | V3 [MPA
Specifications Apw £ [Rval 0 6
—————

Operating Parameters AP1601 I AP1602 I AP1606 I AP1610
Delivery pressure 110 10 psig (0.007 to 0.07 MPa) \ 1 to 30 psig (0.007 to 0.2 MPa) \ 210 60 psig (0.014 to 0.4 MPa) \ 210 100 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)
Cv 0.13
Leak rate [Inboard leakage 2x 101 Pam¥/s

| Outboard leakag 2 X 1010 Pa-md/s *2)
Across the seat leak 4 x 10 Pa-m3/s *3)
Surface finish Ra max 15 pin. (0.4 um)  Option: 10 pin. (0.25 pm), 7 pin. (0.18 um), 5 pin. (0.13 pm)
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
llation Bottom mount (Option: panel mount)

Internal volume 0.82in3 (13.5 cmd)
Weight 1.54 kg *5
#1) Max. 90°C for Polyimide seat. =4) On panel mount option, bonnet port is not threaded.
#2) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa). #5) 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

Wetted Parts S I 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
—
AP1600 02.12 (953.8)
o
| 21.5 (938.1) by
©
[}
%
©
=
o
~
02.5 (963.5)
A
0.88 (22.4)
Connections ——A [Py 2 x 10-32 UNF depth 0.3 (6.4)
=7 inch | (mm) (Mounting hole)
—va | 430 |(1092)

TW4 3.46 | (87.9)

FVé
MVé

5.22 ((132.6)

TW6 4.00 |(101.6)

Flow Rate Characteristics

-

Inlet pressure: ==

60 psig (0.41 MPa)

AP1600 Series

inch (mm)

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

0.41

o
w
X

0.28

0.21

0.14

Delivery pressure (MPa)

o
o
N

0.00

Inlet pressure: -+=-=- 2000to 3000 psig (3.8 to 20.7 MPa) —-— 1000 psig (0.69 MPa)
AP1600 500 psig (3.4 MPa) — 200psig(1.4MPa) AP1600
100 0.69 60
90 0.62
—~ 80 0.55 — = 50
2 gl |8
a 70 0.48 =3 2 40
) 041 2 g
7] a @
2 50 034 8 2 30
s . a s
> 40 028 ~ >
[ [
2 30 021 2| |2 20
8 3 &
20 0.14 10
10 o 0.07
0 bl 0.00 0
0 100 200 300 400 500 600 0
Flow rate (slpm, N2)

50 100
Flow rate (slpm, N2)

150

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 (fit (% meimedas flo

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
ﬁ Port Numberﬁ

AP19 [01] DI2PW||FV4||FV4IQQDQ

Delivery pressure .
[Code] Delivery pressure Connections (Inlet(), Outlet2)
01 | 1 to 10 psig (0.007 to 0.07 MPa) Code Connections :
02 | 1 to 30 psig (0.007 to 0.2 MPa) FV4_|1/4 inch face seal (Female) g{;’;net optBI:n:et
06 | 2 to 60 psig (0.014 to 0.4 MPa) MV4 | 1/4 inch face seal (Male) No code| Standard
10 | 2 to 100 psig (0.014 to 0.7 MPa) TW4 1/4 inch tube weld P |Panel installation *4
15 | 5 to 150 psig (0.034 to 1.0 MPa) FV6 |3/8 inch face seal (Female) - -
MV6 | 3/8 inch face seal (Male) *4) Panel mounting hole:
Material TW6 3/8 inch tube weld dia.1.43 inch (36.3 mm).
Code| Body Poppet |Diaphragm| Nozzle FV8 |1/2 inch face seal (Female) Option
[ S | 316LSS | 316L SS | 316L SS | 316L SS MV8 | 1/2inch face seal (Male) Code Specification
SH secondary | Ni-Cr-Mo | Ni-Cr-Mo | Ni-Cr-Mo TW8 1/2 inch tube weld No code| Standard (Cv: 0.13)
remelt alloy alloy alloy HE_|High flow (Cv: 0.16)
4 Gauge port (Inlet), Outlet®) 9 =
Surface finishe—— Pressure gauge *1) .
Code Surface finish Ra max Sede psig/bar unit | MPa unit gedat mate,;:atl al
No code| 15 pin. (0.4 um) Standard Ports® [No code| No gauge port N oce alena
- - - o code| PCTFE (Standard)
M 10 pin. (0.25 um) Code Ports 0 No pressure gauge (C 1/4 inch face seal male) VS Polyimide *3
Vv 7 pin. (0.18 pm) 2PW | 2 ports V3 | -30in.Hgto 30 psig | -0.11t0 0.2 MPa +3) Not available with SH
X 5 in. (0.13 um) 3PW | 3ports L[ -30in.Hgto 60 psig | -0.11t0 0.4 MPa | | ™ °ta‘fa|' able wi
4PW | 4 ports 1 [-30in.Hg to 100 psig| -0.110 0.7 MPa material.
Porting configuration H |-30in.Hgto 169 psig| -0.1to 1.1MPa Pressure gauge unit *?
- 2 0 to 200 psig 0to 1.4 MPa Code Unit
40 0 to 4000 psig 0 to 28 MPa No code| psig/bar
1) Refer to gauge quide (P.752) for gauge specifications. Selecta pressure gauge, | MPA MPa
which has a larger pressure range than the delivery pressure range of the reguiator. #2) Pressure gauge unit MPa or
Sample Order Number I psig/bar selectable. However
Port ® ©® @ under Japanese regulation,
2PW 3PW apPw AP1901S gzw :xz :xﬁ g only MPa is available in
®IN @ouTt @Gauge port (Inlet) @Gauge port (Outlet) 3PW| FV4 | FV4 V3 |MPA Japan.
4PW| FV4 [ FV4 | 40 | V3 [MPA
Specifications P fys TVAl 0 ¢
———

Operating Parameters AP1901 I AP1902 I AP1906 I AP1910 I AP1915
Delivery pressure 11010 psig (0.007 to 0.07 MPa)] 1 to 30 psig (0.007 to 0.2 MPa) | 2to 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
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 tempi -40 to 71°C (No freezing) *1
Cv 0.13
Leak rate [ Inboard leakage 2x 101 Pamd¥/s
| Outboard Ieal 2 x 1010 Pa-m¥/s *2)
Across the seat leak 4 x 10 Pa-m3/s *3)
Surface finish Ra max 15 pin. (0.4 um)  Option: 10 pin. (0.25 pm), 7 pin. (0.18 um), 5 yin. (0.13 pm)
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
Ir ion Bottom mount (Option: panel mount)
Internal volume 0.82in3 (13.5 cmd)
Weight 1.54 kg *5)
#1) Max. 90°C for Polyimide seat. =4) On panel mount option, bonnet port is not threaded.
#2) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa). #5) 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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Option
High flow

Single Stage Regulator for Ultra High Purity

Low to intermediate flow (Tied-diaphragm)

||
AP1900 Series

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

Option

Other Parameters AP1901 I

AP1902 I AP1906 I AP1910 I AP1915

HF

Cv

0.16

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
92.12 (953.8)
N
_ 1.5 (038.1) 3
©
[le]
%
s
\ | o262 (es6.5)

02.5 (963.5)
A
0.88 (22.4)
[y 2 x 10-32 UNF depth 0.3 (6.4)
(Mounting hole)
. A
Connections inch | (mm)
FV4
MVa 4.30 [(109.2)
TW4 3.46 | (87.9)
FVé
—ive | 522 |(1326)
TW6 4.00 [(101.6)
FV8
Ve 5.22 |(132.6)
TW8 4.34 [(110.2)

Flow Rate Characteristics

Inlet pressure: -==--+- 2000 to 3000 psig (13.8to 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
3 80 055
= 8
& 70 048 5
[0
s 60 0.41 g
a a
> 40 0.28 >
[ [
= =
2 30 02121 1§L
2 20 = 0.14 0
10 $ e e 007 | |AZ
0 ~ = 0.00
0 100 200 300 400 500 600 AK
Flow rate (slpm, N2)
Inlet pressure: === 100 psig (0.69 MPa) —-= 80 psig (0.55 MPa) BP
AP1900 — 60 psig (0.41 MPa)
60 0.41
50 0.34
S5 ©
k- 3
=1} 028 =
o o
=] =3
173
2 30 021 §
a a
> >
S 2 014 ¢
8 8
10 2 0.07
T~
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
90F 0.62
5 8O 0.55
5 3
& 70 0485

[0
5 60 0.41 g
8 50 ke 0.34 3
S I R e T s
> 40 = < 0.28 5
[ [
2 30§ 0212
N s AR SR ]
2 20 == 0.14 9

10 — 0.07

0 0.00

0 50 100 150 200 250 300 350 400 450
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
(Tied-diaphragm)

AP1400T series

® For UHP gas delivery

® 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: 316L SS secondary remelt

® Ni-Cr-Mo alloy internals standard

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

How to Order

ﬁ Port Numberﬁ
o ® @
Delivery pressure *Connectlons (InletD, Outlet®) £r| .
Code Delivery pressure Code __Connections Bonnet option
- 10 30 psig (0.007 to 0.2 MPa) FV4 [1/4 |n_ch face seal (Female) Code Bonnet
Sub 1100 mm Hg absolute o 30 pig (88 kPa 10 0. Pa] MV4 | 1/4 inch face seal (Male) No code]  Standard
06 2 to 60 psig (0.014 to 0.4 MPa) TW4 _1/4 inch tube weld P__[Panel installation *6)
10 2 to 100 psig (0.014 to 0.7 MPa) FV6 |3/8 |n.ch face seal (Female) SC Short type *7)
15 5 to 150 psig (0.034 to 1.0 MPa) MV6 | 3/8 inch face seal (Male) +6) Panel mounting hole: 1.56 inch
Material TW6 3/8 inch tube weld (39.6 mm).
o] Body Poppel |Diaphragm| Nozzle FV8 |1/2 inch face seal (Female) «7) Bonnet portis not threaded.
S | #6LS5 | Ni-Cr-Mo | Ni-Cr-Mo | 316LSS MVE iz el face sea Malo) SC opfion ot avalablewih
s : TW8 1/2 inch tube weld 1402TA option.
SH |secondary remelt|  alloy alloy | Ni-Cr-Moalloy — = .
Surtace finishe—— | 4 Gauge port (Inlet®), Outlet®) g'ztm" Ea—
Code | Surface finish Ra max Range options *" Code __ Pressure gauge *2) No(::oze pSet;n((j::ré)
No code] 15 yin. (0.4 um) Standard Code Range psig/bar unit | MPa unit Tiah i
A No code No gauge port igh inlet pressure
M 10 in. (025 pm) Nocode| _Standard Y HR (Max. inlet pressure
n - 0 | Nopressure gauge (Connections: 1/4 inch face seal male) : .
Vv 7 win. (0.18 um) A |Sub-atmospheric - - 3000 psig (20.7 MPa)) *5)
X | 5uin.(013um) | 1) Only available with V3 | S0inHgtopsig 10110 0.2 MPa +5) Not available with
" " " L -30in.Hg to 60 psig |-0.1 to 0.4 MPa
Porting Configuration AP1402T. . AP1402T and AP1406T.
Ports 1 -30in.Hg to 100 psig |-0.1 to 0.7 MPa i
Code T Ports H  |-30in.Hgto 160 psig |-0.1 to 1.1 MPa Seat material
2PW | 2 ports 2 0 to 200 psig 0to 1.4 MPa Code Material
3PW | 3ports 4 0 to 400 psig 0 to 3 MPa No code| PCTFE (Standard)
4PW | 4 ports 40 0 to 4000 psig 0 to 28 MPa Vs Polyimide *4)
#2) Referto gauge guide P.752) fo gauge speciicatons. Select apressure gauge, #4) Not available with SH material.
which has a arger pressure range than the defivery pressure range of e requltor. Pressure gauge unit %3)
@IN Sample Order Number Code Unit
c Pot & @ B @ N
@out AP1410T BOWIEVATEVE Nocode| psig/bar
(®Gauge port (Inlet) 3PW|FV4|FV4 0 MPA MPa
4PW @Gauge port (Outlet) 3PW|FV4|FV4 1 |[MPA|| *3) Pressure gauge unit MPa or psig/bar
4PW|FV4|FV4|40| 1 |MPA| selectable. However under Japanese
Specifications 4PW|FV4|FV4| 0 | O regulation, only MPa is available in Japan.
——————
Operating Parameters AP1402TCICIA AP1402T AP1406T AP1410T AP1415T
. 100 mm Hg absolute to 30 psi 1 to 30 psi 2 to 60 psi 2 to 100 psi 510150 psig (0.034 to 1.0 MPa)
Delivery pressure (-88 kPato 0.2 Mppa)g (0.007 to 02 I\%Pa) (0.014 to 0 I\%Pa) (0.014 to 0y MgPa) (Soute preZSu?e(WODOpsigor\ess)*")
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
Cv 0.45
Leak rate [Inboard leak 2x 10" Pa-m%s
| Outboard leakage 2 x 1019 Pa-m3/s *3)
Across the seat leak 4 x 109 Pa-m3/s *4)
Surface finish Ra max 15 pin. (0.4 um)  Option: 10 pin. (0.25 um), 7 pin. (0.18 um), 5 in. (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
Ir llation Bottom mount (Option: panel mount)
Internal volume 1.06in3 (17.4 cmd)
Weight 2.04 kg *6)

=1) Source pressure above 1000 psig (6.9 MPa) decreases maximum 2
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).

Max. 90°C for Polyimide seat.

5) On panel mount option, bonnet port

)
)
#4)
)
)

® 676

3) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa).
Tested with Helium gas inlet pressure 1000 psig (7 MPa).

is not threaded.

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



Single Stage Regulator for Ultra High Purity .
Intermediate flow (Tied-diaphragm) AP1400T Sel‘les

Option

High inlet pressure
Changes from the standard type are:

I Option | Other Parameters | AP1410T I AP1415T |
HR | Source pressure | Vacuum to 3000 psig (20.7 MPa) |
Wetted Parts Material Flow Rate Characteristics
Wetted Parts S ‘ SH AP1400T inlet pressure:---- 80 psig (0.55 MPa) — 60 psig (0.41 MPa)
Body 316L SS secondary remelt 50 0.35
Surface finish Electropolish + Passivation
Poppet Ni-Cr-Mo alloy
Diaphragm Ni-Cr-Mo alloy 5 40 028 &
Nozzle 316L SS I Ni-Cr-Mo alloy 7 <
Seat PCTFE (Option: Polyimide PCTFE b =
(Op yimide)| 2 g L 021 2
Dimensions inch (mm) 3 &
— o o
o o
20 0.14
AP1400T 0212 (063.8) § § m
& T
[} 10— +—————=o====r 0.07
? SL
[0}
8 0 0.00
o .|
s 0 40 80 120 160 200 Az
'g_ Flow rate (slpm, N2) AK
[0} . .
—~|£ Inlet pressure: —-= 2000 psig (13.8 MPa) ---- 600 psig (4.1 MPa)
— .01.5 (038.1) ) AP1400T —— 200 psig (1.4 MPa) BP
= 80 055
©|g
%le 70 0.48
= . —
52.62 (966.5) H Be0 0 g
= 2 =
g © 50 034
g 6 40 028 §
. ; a s
[e31r) x
] > >
c SIE- g 30 0.21 §
220 014 8
10 0.07
0.88 (22.4) 0 0.00
| 0 100 200 300 400 500 600 700 800
2 x 10-32 UNF depth 0.3 (6.4) Flow rate (slpm, N2)
(Mounting hole)
AP1402TA Inlet pressure: 0 psig (0 kPa)
== 760~ 0
z 700 — | -8
< 600 21 =
? g
gsoo 35
. A B £ | e
Conpections inch | (mm) | inch | (mm) g 400 —— |8 é
FV4 3.70 [ (94.0) a s
MV4 2.00 | (50.8) | 4.00 |(101.6) £ 300 61 =
TW4 3.46 | (87.9) > T =
FV6 g 200 —_—1175 2
— 5.22 |(132.6) =
VG| 8 100 -88
TW6 4.00 [(101.6)
———1 250 |(63.5)
SRV 6 5.22 |(132.6) 0 -101
Mv8 : . o 1 2 3 4 5 6 7 8 9 10
TW8 4.34 [(110.2) Flow rate (slpm, N2)

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

677 ®



Single Stage Regulator for Ultra High Purity (*'Ti%';_fé,‘i’;"l’ohragm)
AP1200 series

® For UHP gas delivery ® Body material: 316L SS
® High inlet pressure type Standard: Max. 1700 psig (11.7 MPa) secondary remelt
HR (option): Max. 3000 psig (20.7 MPa) @ Ni-Cr-Mo alloy internals

® Flow capacity Standard: to 800 slpm available for corrosion
HF (option): to 1000 sipm resistance
FC (option): to 1500 slpm ® Tied-diaphragm design

How to Order
ﬁPort Numberﬁ

AP12[02] D|2PW||FV8||FV8|@QE

Delivery pressure
. Connectons (it ,Outiet? :
06 | 210 60 psig (0.014 to 0.4 MPa) Code | Connections Bonnet option
10 |2 to 100 psig (0.014 to 0.7 MPa) FV4 [1/4 |n.ch face seal (Female) Code Bonnet
15 |5 to 150 psig (0.034 to 1.0 MPa) MV4 | 1/4 mch face seal (Male) No code| S_tandard -
25 | Preset to 250 psig (1.7 MPa) ) TW4 .1/4 inch tube weld P |Panel installation *7)
Material FV6 |3/8 inch face seal (Female) SC | Short type *8)
Code| Body Poppet |Diaphragm| Nozzle MV6 | 3/8 inch face seal (Male) «7) Panel mounting hole: dia. 1.56
S 316L SS TW6 3/8 inch tube weld inch (39.6 mm).
SHP ssel?)hdsa?y Ni-Cr-Mo Ni-Cr-Mo S16L S8 FV8 |1/2 inch face seal (Female) #8) Bonnet portis not threaded.
SH | remelt alloy alloy Ni-Cr-Mo MV8 | 1/2 inch face seal (Male) SC option not available with FC or HR option.
alloy TWS8 1/2 inch tube weld Option
Surface finishe——— FV12 | 3/4 inch face seal (Female) *1 Code Specification
Code | Surface finish Ra max Ports MV12 |3/4 inch face seal (Male) 1 No code|  Standard (Cv: 0.65)
No code| 15 pin. (0.4 um) Standard Code | Ports TW12 3/4 inch tube weld HF High flow (Cv: 1.1)
M 10 gin. (0.25 um) 2PW | 2ports | *1) Prepare asuitable mating fitting FC Force compensation
Vv 7 win. (0.18 um) 3PW | 3ports with a rated pressure. (Cv: 0.65) #9)%6)
X 5 pin. (0.13 um) 4PW | 4 ports Pressure gauge unit = High iljlet pressure
Porting Configuration Cod - Ll | (Mex inlei pressure
! ode Unit 3000 psig (20.7 MPa)) #5)
3 Gauge port (Inlet®, Outlet®) N:n?;\’e psl\lllgF/’t;ar #6) FC and HR options are not available
Brocaiieloat *2)' - - with AP1202, AP1206 and AP1225.
Code —  gauge T +3) Pressure gauge unit MPaor | g FG option is available with
psig/bar unit [ MPa unit psiglbar selectable. However connection size 1/2 or 3/4 inch
No code| No gauge port under Japanese regulation, o
0 No pressure gauge only MPa is available in Japan, ——®.Seat mate"all
(C ions: 1/4 inch face seal male)| < ie Order Number Code Material
V3 | -30inHgto 30 psig [-0.1t0 0.2 MPa ot D @ B @ No code| PCTFE (S_tanf{érd)
L | -30inHgto60psi |-0.1100.4MPa| | Ap1210S BPWIFVBIEV: VS | Polyimide *4
1 |-30in.Hgto 100 psig| -0.1 to 0.7 MPa 3PW|FV8|FV: 0 «4) Not available with SHP
H_ |-30inHgto 160 psig| 0.1 to 1.1 MPa 3PW/|FV8J|FVi 1 [MPA and SH materials.
2 010 200 psig |0to 1.4 MPa 42W FV8|FV8|40| 1 IMPA
(20Ut 3Gauge port (Inet) @Gauge port (Outlet) 40 | 0to 4000 psig | 0to 28 MPa APWIFVETEVE 010
+2) Refer to gauge guide (P.752) for gauge specifications. Select a pressure gauge,
Specifications which has a larger pressure range than the delivery pressure range of the regulator.
———
Operating Parameters AP1202 AP1206 AP1210 AP1215 AP1225 #1) Source pressure above 1000 psig
Delivery pressure 1 to 30 psig | 2 to 60 psig |2 to 100 psig [51o 150psig (0.034t0 1.0 MPa) | Preset to 250 psig (6.9 MPa) decreases maximum
yPp (0.007 0 0.2 MPa) | (0.014t0 0.4 MPa) | (0.01410 0.7 MPa) |(Soutce ressure 1000psigorless) * )| (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) ?ggg‘b‘é\i’g‘fwgeﬁgggczggis‘:g; s
Proof pressure I(r;let 1.5 glmes the maximum source pressure delivery pressure is around 125 psig
utlet 1.5 t_lmes the maximum delivery pressure (0.86 MPa ) (HF and FC option 120
Burst pressure Inlet 3 t_lmes the maximum source pressure psig (0.83 MPay)).
Outlet 3 times the maximum delivery pressure #2) 250 psig outlet pressure preset at
Ambient and operating temperature -40 to 71°C (No freezing) *3) 800 psig (5.5MPa) inlet pressure.
Cv 0.65 Custom inlet/outlet pressure settings
Leak rate [ Inboard leakage 2 x10-1" Pa-md/s available. Please contact SMC.
| Outboard leakage 2 x 10-10 Pa-m3/s #4) +3) Max. 90°C for Polyimide seat.
Across the seat leak 4 x 109 Pa-m3/s *5) #4) Tested with Helium %365;“’{/?; \
. Ra max 15 pin. (0.4 um pressure 1500 psig (10.5 MPa).
Surface finish Option: 10 yin. (0.25 um), 7 uliln. (é).mim)), 5 in. (0.13 um) *5) Tested with Helium gas inlet
Connections Face seal, Tube weld pressure 1000 psig (7 MPa).
Bonnet port NPT 1/’8 inch %6) *#6) On panel mount option, bonnet port
is not threaded.

Supply pressure effect | 3.5 psig (0.024 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
| llation Bottom mount (Option: panel mount)

Internal volume 1.07 in3 (17.6 cm3)

Weight 2.0 kg *7)

*7) Weight, including individual boxed
weight, may vary depending on
connections or options.
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Single Stage Regulator for Ultra High Purity

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

Cv 1.4
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 I AP1215

High flow (Tied-diaphragm) AP 1200 Series

Wetted Parts Material

Wetted Parts S I SHP I 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

Flow Rate Characteristics

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

Source pressure Vacuum to 300 psig (2.1 MPa) AP1200 1/2 inch connections *)
Cv i 065 50 (e 0.34
FC | Supply pressure 4.2 psig (0.029 MPa) rise in delivery pressure Tl
effect per 100 psig (0.7 MPa) source pressure drop T4
Connections | 1/2, 3/4 inch face seal, 1/2, 3/4 inch tube weld — 40 il L SO 0.28
o T==4~
- B Stee o
3. High inlet pressure & s
Changes from the standard type are: [ Yy
5 30 ===t 021 £
[Option] Other Parameters | AP1210 I AP1215 | 2 — -1 -l 3
| HR | Source pressure | Vacuum to 3000 psig (20.7 MPa) | o Tkl o | SL
S ~ = o
> 20 0.14 2
. . 2 M 377y~ < Az
Dimensions inch (mm) 2 - K
— 10 0.07 AK
AP1200 512 (0538
9212 (0538) 0 000 | [gp
0 200 400 600 800
[oXe) Flow rate (slpm, N2)
ww
[ ) . .
° T Inlet pressure: —-= 150 psig (1.0 MPa) ---- 100 psig (0.69 MPa)
88 AP1200HF — 50 psig (0.35 MPa)
c C
o ©
- 120 0.83
o o
|82
_ 015 (938.1) g% 100 oo 069 _
TiE £ o B it RS I g
o|9 © @ i it S
288 2 g = 10552
%29 2 g
85 5 3 2
=£s g 60 041 §
= a Q
gs N g
3 g 40 B . 0.28 S
0 Q 2 B it 5 E»
© 0 i SN
%% 20 P 0.14
== ——
0 0.00
0 100 200 300 400 500 600 700 800 900 1000
Flow rate (slpm, N2)
2 x 10-32 UNF depth 0.3 (6.4 AP1200FC Inlet pressure:150 psig (1.0 MPa) 3/4 inch connections *)
0.88 (22.4) (Mounting hole) 80 055
B A B N
C
inch | (mm) |inch | (mm) 70 1 0.48 .
FV4 3.70| (94.0) B 60 041 &
MV4 | 2.00 |(50.8)[4.00](101.6) Q s
\ / TW4 3.46] (87.9) ° 50 0.34 £
EVG) 5.22((132.6) 2 \ 2
MVé6 ) ) g 40 0.28 g
TW6 4.00[(101.6) S |
6 | 5.22((132.6 g = \ 0-21 g
MV8 | 2.50 |(63.5) (132.6) % 3
TW8 4.34](110.2) 8 20 \ 0140
FV12
R 6.26(159.0) 10 0.07
TW12 5.00((127.0) 0 .00
0 200 400 600 800 10001200 14001600 1800 2000
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 series

® For UHP gas delivery

® Sub-atmospheric to low positive pressure delivery

® Flow capacity: to 0.5 slpm

® Body material: 316L SS secondary remelt

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

@L

How to Order
ﬁPort Numberﬁ

|2PW||FV4||FV 1

AP11 01

Delivery pressure :
[Code] Delivery pressure g;gnet opg:nmet
|01 [100 mm Hg absolute to 10 psig (-88 kPa to 0.07 MPa) | Rapee S
Material P__| Panel installation *4)
Code| Body Poppet |Diaphragm| Nozzle *4) Panel mounting hole: dia.
S | 316LSS | 316L SS | 316L SS 316L SS 1.56 inch (39.6 mm).
|SHP|secondary| . ~ 1o | Ni-Cr-Mo Seat material
SH | remelt alloy alloy | Ni-Cr-Mo Code Material
H | Ni-Cr-Mo alloy alloy No code| PCTFE (Standard)
Surface finish LLE PTFE *9 o
Code Surface finish Ra max *3) PTFE recommended for applications
No code| 15 pin. (0.4 um) Standard Ports such as “{'thif;)ﬂ process tool.
M 10 win. (0.25 um) Code | Pors Pressure gayge unit *
\4 7 pin. (0.18 um) 2PW | 2 ports Code l_Jmt
X 5 win. (0.13 um) 3PW | 3 ports No code| psig/bar
; " ; 4PW | 4ports MEA) MPa .
Porting Configuration +2) Pressure gauge unit MPa or psig/bar
. N o selectable. However under Japanese
C&:gectlons (I(;:::S;;io?:“et@/) regulation, only MPa is available in Japan.
FV4 | 1/4inch face seal (Female) Gauge port (Inlet®), Outlet®)
mMv4 1/4 inch face seal (Male) Code ___Pressure gauge *1)
TW4 1/4 inch tube weld psig/bar unit | MPa unit
FV6 | 3/8inch face seal (Female) No code No gauge port
MV6 3/8 inch face seal (Male) 0 |No pressure gauge (Connections: 1/4 inch face seal male)
TW6 3/8 inch tube weld V3 | -30in.Hgto 30 psig | -0.1to 0.2 MPa
L -30in.Hg to 60 psig | -0.1 to 0.4 MPa
Sample Order Number 1 -30in.Hg to 100 psig | -0.1 to 0.7 MPa
Pot © @ @ @ H | -30inHgto 160 psig | -0.1to 1.1 MPa
AP1101S[2PW[FV4[FV4 2 0 to 200 psig 0to 1.4 MPa
(DIN @0UT B)Gauge port (Inlet) 3PW[FV4[FV4| |0 4 0 to 400 psig 0to 3 MPa
@DGauge port (Outlet) S;W fvj fvj V3|MPA #1) Other range available. Refer to gauge guide (P.752).
33W ;xl ;xl \{)3 \63 MPA Select a pressure gauge, which has a larger pressure
range than the delivery pressure range of the regulator.

Specifications

AP1101
100 mm Hg absolute to 10 psig (-88 kPa to 0.07 MPa)
Select compatible materials of construction for the gas
Vacuum to 300 psig (2.1 MPa)

Operating Parameters
Delivery pressure
Gas
Source pressure

Proof pressure Inlet 15 t_imes the max_imum soyrce 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)
Cv 0.05
[ Inboard leal 2x 101 Pamd/s
Leak rate

| Outboard leakage
Across the seat leak

Surface finish

Connections

Bonnet port

2 x 10-1° Pa-m3/s *1)
4 x 10 Pa-m3/s *1
Option: 10 pin. (0.25 pm), 7 pin. (0.18 um), 5 pin. (0.13 pm)
Face seal, Tube weld
NPT 1/8 inch *2)
1 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.

Ra max 15 pin. (0.4 pm)
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Single Stage Regulator for Ultra High Purity .
Delivery of sub-atmospheric pressure A P 1 1 00 Serles

Wetted Parts Material

Wetted Parts S I SHP I SH H

Body 316L SS secondary remelt Ni-Cr-Mo alloy
Surface finish Electropolish + Passivation Electropolish
Poppet 316L SS I Ni-Cr-Mo alloy

Diaphragm 316L SS \ Ni-Cr-Mo alloy

Nozzle 316L SS I Ni-Cr-Mo alloy

Seat PCTFE (Option: PTFE)

Dimensions inch (mm)

AP1100
22.12 (953.8)

|

<

21.5 (938.1) Z

— 212 189C. 1) ©
[}

%

©

=

} 92.25 (957.2)

2.00 (950.8)

A
Connections — & 088 (224)
inch | (mm)
FVa — 2 x 10-32 UNF depth 0.3 (6.4)
—wva— 370 | (©40) (Mounting hole)
TW4 2.96 | (75.2)

FV6 +eo—
e 4.70 |(119.4) \

TW6 2.96 | (75.2)

Flow Rate Characteristics

AP1100 Inlet pressure: 2 psig (14 kPa)
760 0
700 -8
@
S 600 21 o
£
£ 500 35
= 5
@ 400 -48 &
@ o
a a
@ 300 61 >
g 2
§ 200 75 3
& 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 N: gas is flowing.
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Two Stage Regulator for Ultra High Purity

Low flow
(Tied-diaphragm)

AP1700 series

® For UHP gas delivery

® High inlet pressure type:
® Body material: 316L SS secondary remelt

® Ni-Cr-Mo alloy internals available for corrosion resistance
® Minimizes supply pressure effect by two stage regulation

® Tied-diaphragm design

AP17[02] DI23WIIFV4IIFV4|

Max. 3500 psig (24.1 MPa)

How to Order
ﬁPort Numberﬁ
@ 6 @

Delivery pressure B .
Code Delivery pressure Connections (Inlet(), Outlet) Bonnet option
02 | 1to 30 psig (0.007 to 0.2 MPa) Code Connections Code Bonnet
06 | 2 to 60 psig (0.014 to 0.4 MPa) FV4 | 1/4 inch face seal (Female) No code| Standard
10 | 2 to 100 psig (0.014 to 0.7 MPa) MV4 1/4 inch face seal (Male) P |Panel installation *4)
M ial TW4 1/4 inch tube weld =4) Panel mounting hole:
—— S i‘te"la FV6_| 3/8 inch face seal (Female) dia.1.56 inch (39.6 mm).
00C I 20y, OppeimbIEap nEdin NOZ2'0 MV6 | 3/8 inch face seal (Male) .
| S | 316LSS | S16LSS | S16LSS | $16L SS W6 3/8 inch tube weld Seat material
SH secondary| Ni-Cr-Mo | Ni-Cr-Mo | Ni-Cr-Mo Code '\;(a:t_?’t_lgl
It .
remel alloy alloy alloy lGauge port (Inlet3), Outlet®) No codel 121 Gard)
Surface finish Code __Pressure gauge*) VS _[Polyimide *3
Code | Surface finish Ra max psigharunit [ MPa unit +3) Not available with
No code| 15 pin. (0.4 um) Standard No code, S No gauge port SH material.
M 10 win. (0.25 o pressure gauge .
v 7 “piunn ((0 18 “HWT)) v (Connections: 1/4 inch face seal male) Pressure gauge unit *?
X 5 pin. (0'13 um) V3 | -30in.Hg to 30 psig | -0.1 to 0.2 MPa Code Unit
— L -30in.Hg to 60 psig | -0.1t0 0.4 MPa | |Nocode] psig/bar
Porting Configuration Ports 1 -30 }n.Hg to 100 psig -0.1t0 0.7 MPa MPA MPa
Code | Ports H |-30in.Hgto 160 psig | -0.1to 1.1 MPa |  :2) Pressure gauge unit MPa or
©) 2PW | 2 ports 2 0 to 200 psig Oto 1.4 MPa psig/bar selectable. However
o | [4PW | 4 ports 40 0 to 4000 psig 0 to 28 MPa under Japanese regulation,
@ 1) Refer to gauge guide (P.752) for gauge specifications. only MPa is available in
Select a pressure gauge, which has a larger pressure Japan.
range than the delivery pressure range of the regulator.
2PW 4PW Sample Order Number .
DIN 2 3) Pot ® @ ® ®
DIN @ouT @Gauge port (Inlet) AP1702S 2PWIFV4TFVa
(@Gauge port (Outlet) 4PW|FV4|FV4] 0 | 0
4PW|FV4|FV4| 40 | V3 [MPA
Specifications
————
Operating Parameters AP1702 I AP1706 I AP1710

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)

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 t_imes the max_imum 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

Cv

0.05

[ Inboard

2x 10" Pa-m%/s

Leak rate | Outboard leakage

2 x 101 Pa-m%/s *2)

Across the seat leak

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

Surface finish

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

Connections

Face seal, Tube weld

Bonnet port

NPT 1/8 inch *4)

0.05 psig (0.00035 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Supply pressure effect

Option: panel mount

Internal volume

0.92in3 (15.1 cm3d)

Weight

2.04 kg *5)

#1) Max. 90°C for Polyimide seat.

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

*4) On panel mount option, bonnet port is not threaded.
«5) 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
Low flow (Tied-diaphragm)

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
—
AP1700 02.12 (053.8)
. 01.5 (238.1)
S e ——
Connection: L )
onnections ™inch (mm)
Fv4
V4 3.70 | (94.0) ‘
TW4 2.96 | (75.2)
FVé 02.25 (957.2
V6 4.70 |(119.4) ( )
TW6 2.96 | (75.2) A

Flow Rate Characteristics

2.36 (60)

Max. 7.5 (190.5)

AP1700 Inlet pressure: 200 to 3000 psig (1.4 to 20.7 MPa)
100 0.69
20 0.62
3 80 L 0.55 s
& 70 e — 048 5
[
5 60 — 0.41 %
8 50 — 0.34 8
= 40 ——— - 028 S
[
2 30 — 021 2
— =
2 20 — 0.14 9
10 —— 0.07
0 T~ 0.00
0 50 100 150 200
Flow rate (slpm, N2)

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

||
AP1700 Series

inch (mm)
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Intermediate flow
(Tied-diaphragm)

AP2700 series
® For UHP gas delivery ® Tied-diaphragm design
% | 9

Two Stage Regulator for Ultra High Purity

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

How to Order .

ﬁPort Nzumberm
IBonnet option

AP27 [02]S| 2PWIEVAEVA[ |}

Delivery press|
Code Delivery pressure . oy 3
02 | 7130 psig (0.007 to 0.2 MPa) Connections (Inleml,, Outlet(2)
06 | 210 60 psig (0.014 to 0.4 MPa) i‘\’f: i thO""ec"Olnls: ; Code Bonnet
10 | 2 to 100 psig (0.014 to 0.7 MPa) T 1/4 inc| hafce seal E :Amla e) No code Standard
12 | 310 120 psig (0.021 to 0.8 MPa) TW: 1/41"/1;“;10‘;‘“221(5 Ida ) P__|Panel installation *4)
3 #4) Panel mounting hole:
- Material FV6 | 3/8 inch face seal (Female) dia. 1.56 inch (39.6 mm).
Code| Body Poppet |Diaphragm| Nozzle MV6 3/8 inch face seal (Male) .
g | 316LSS | 416 gg [ B16LSS/ | 41a oo TW6 3/8 inch tube weld Seat material
secondary Ni-Cr-Mo alloy Ports Code | Material
It j-Cr-| i-Cr-| i-Cr-| =
SH| remelt |Ni-Cr-Mo alloy|Ni-Cr-Mo alloy |Ni-Cr-Mo z.aHo.y Code Ports No codel SF:C‘I;jFEd
Surface finish 2PW 2 ports (Standar _)3
Code | Surface finish Ra max 3 ports Vs P°|_V'm'd9 - )
No codel15 in. (0.4 um) Standard) | 3PWQ| (1 pressure monitor port (MP)) *3) Not available with
M 10 gin. (0.25 um) APW 4 ports SH material.
\4 7 win. (0.18 um) 5 ports o
- #2)
X 5 pin. (0.13 um) gRe) (1 pressure monitor port (MP)) (I:rdessure 3a_t'ge unit
Porting Configuration - — 0Ce; il
gC 9 4 Gauge port (Inlet®), Outlet®) No code| psig/bar
Code Pressure gauge *1 MPA MPa
psig/bar unit \ MPa unit #2) Pressure gauge unit MPa or
No code| No gauge port psig/bar selectable. However
0 No pressure gauge under Japanese regulation,
2PW (Connections: 1/4 inch face seal male) only MPa is available in Japan.
V3 | -30 !n.Hg to 30 psig -0.1t0 0.2 MPa Sample Order Number
L -30in.Hg to 60 psig | -0.1 to 0.4 MPa Port
1 -30in.Hg to 100 psig | -0.1 t0 0.7 MPa | | AP2702S[ 2PW |FV4|FV4
H | -30in.Hg to 160 psig | -0.1 to 1.1 MPa 3PWQ|FV4|FV4
2 0 to 200 psig 0to 1.4 MPa 4PW EV‘ EVZ 40|V3|MPA
40 0 to 4000 psig 0 to 28 MPa 5PWQ[FV4[FV4[40[V3|MPA

(DIN@ouT 3 Gauge por inlet) § Gauge por (Outlsl) MP=Monioring gauge port * 1) Refer to gauge guide (P.752) for gauge specifications. Select a pressure gauge,
which has a larger pressure range than the delivery pressure range of the regulator.

Specifications
————

Operating Parameters AP2702 | AP2706 | AP2710 | AP2712
Delivery pressure 1t 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 Outlet 3 times the maximum delivery pressure
Ambient and operating temperature -40 to 71°C (No freezing) *1)
Cv 0.105
Leak rate [Inboard leakag 2 x 10" Pa-md/s
| Outboard leakag 2 x 1010 Pa-m¥/s *2
Across the seat leak 4 x 109 Pa-m3/s *3)
Surface finish Ra max 15 pin. (0.4 um)  Option: 10 pin. (0.25 um), 7 pin. (0.18 um), 5 uin. (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 1.87 in3 (30.6 cm3)
Weight 2.27 kg *5)
#1) Max. 90°C for Polyimide seat. =4) On panel mount option, bonnet port is not threaded.
#2) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa). #5) 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 Ma

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

terial

Wetted Parts

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
AP2700

A

Connections

inch | (mm)

Fv4
Mv4

430 ((109.2)

TW4 3.46 | (87.9)

FV6
MV6

522 |(132.6)

TW6 4.00 |(101.6)

Flow Rate Characteristics

AP2700 Series

21.87 (047.5)
L]

22.62 (866.5)

LP|

HP

#

2.56 +0.04

(65.0=1)

2.92+0.04

(74.2+1)

1

1.54 +0.04

(39.121)

4.93 +0.05

(125.2+1.3)

Max. 10.95 (278.1)

AP2700 Inlet pressure: greater than 150 psig (1.0 MPa)
100 0.69
|
= 80 —] 055 5
@ — | o
e — =
£ 60 041 2
2 2
o o
g 40 0.28 g
°© ©
0 20 0.14 0
0 0.00
0 50 100 150 200 250 300 350
Flow rate (slpm, N2)

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

inch (mm)
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Single Stage Regulator for Ultra High Purity Bulk gas delivery

AP9000 & 9100 series

® For UHP gas delivery
® Inlet pressure AP9000: Max. 1700 psig (11.7 MPa)

L

AP9100: Max. 800 psig (5.5 MPa) NE 20
® Flow capacity AP9000: to 2000 slpm 4 5
AP9100: to 5000 slpm F- "
® Body material: 316L SS - A 0
® Tied-diaphragm design b2
How to Order
—
ﬁPort Numberﬁ
® @
- T L 7 Q
Size .
Codo Cv Seat material
) 3 Code Material
1 2 No code| PCTFE (Standard)
Vs Polyimide
Delivery pressure e
Size Pressure gauge unit *2
Code Delivery pressure 01 Code Unit
10 |5 t0 100 psig (0.034 10 0.7 MPa) @ | @ Ports Nocode psig/bar
15 _|5to 150 psig (0.034 10 1.0 MPa)| | @ Code | Ports MPA MPa
30 | Preset to 300 psig (2.1 MPa) | @ 2PW | 2ports #2) Pressure gauge unit MPa or
. 3PW | 3ports psig/bar selectable. However
Material6———— under Japanese regulation, only
_Material R ~ PN MPa is available ip Japan.
_“_31 6L SS Cg:dr;ectlons ('é‘;‘::‘;‘ét’kg:ﬂet\z/) Gauge ports (Outlet)
ini 1)
Surtace finish FV8 | 1/2 inch face seal (Female) Code _Pressure gauger) _
Code || Surface finish Ra max MV8 | 1/2 inch face seal (Male) psigibar unit | MPa unit
Nocode| 15 jin. (04 um) TW8 1/2 inch tube weld Hoicode No gauge port
M 10 pin. (0.25 pm) - No pressure gauge
. . . ;I\\I,1122 3{,;‘;".Ch':afce seal EF:/Imlale) 0 (Connections: 1/4 inch face seal male)
Porting Configuration piz Jnch face seal (Male) V3 | -30inHg 030 psig [-0.110 0.2 MPa
3) - L -30in.Hg to 60 psig [-0.1to 0.4 MPa
*\J FV16 1 inch face seal (Female) - "
- 1 -30in.Hg to 100 psig |-0.1 to 0.7 MPa
MV16 1 inch face seal (Male)
TW16 T inch tub d H |-30in.Hg to 160 psig | -0.1 to 1.1 MPa
inch tube we 4 0t0400psig | Oto3MPa
Sample Order Number +1) Refer to gauge guide (P.752) for gauge
2PW 3PW P @ @ specifications.
AP9010S Select a pressure gauge, which has a
auge port (Outlet arger pressure range than the delivery
®DIN@ouT @G Outl I han the deli
. . pressure range of the regulator.
Specifications
————
Operating Parameters AP9010 AP9030 AP9110 AP9115
. . . . . 5 to 150 psig (0.034 to 1.0 MPa)
1
Delivery pressure 5to 100 psig (0.034 to 0.7 MPa)| Preset to 300 psig (2.1 MPa) 1 |5 to 100 psig (0.034 to 0.7 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
Burst pressure Inlet 3 times the maximum source pressure
P Outlet 3 times the maximum delivery pressure
Ambient and operating -40 to 71°C (No freezing) *2
Cv 3.0 I 4.0
Leak rate [ Inboard leakage 2x10"1 Pamd¥/s
|o d g 2 x 1010 Pa-m¥/s *3)
Across the seat leak 4 x 109 Pa-m3/s *3)
Surface finish Ra max 15 pin (0.4 um) or 10 pin (0.25 pm)
Connections Face seal, Tube weld
Bonnet port NPT 1/8 inch
3.7 psig (0.026 MPa) rise in delivery pressure per 5.4 psig (0.038 MPa) rise in delivery pressure per
Supply pressure effect 100 psig (0.7 MPa) source pressure drop 100 psig (0.7 MPa) source pressure drop
Internal volume 12in3 (197 cm?)
Weight 5.9 kg *4)

=1) At 800 psig (5.5 MPa) inlet pressure. Optional preset pressure available. Please contact SMC.

) Max. 90°C for Polyimide seat.

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

) 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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L
Sinale Stage Reguator or ke seivery AP9000 & 9100 Series

Wetted Parts Material Flow Rate Characteristics
Inlet pressure; === 1000 psig (6.9 MPa) —-- 300 psig (2.1 MPa)
Wetted Parts S AP9010 --=- 200 psig (1.4 MPa) — 75 psig (0.52 MPa)
Body 316L SS % 062
Surface finish Electropolish + Passivation .
Poppet Ni-Cr-Mo alloy 80 0.55
Bellows Ni-Cr-Mo alloy
Nozzle 316L SS 5 70 048 &
Seat PCTFE (Option: Polyimide) \‘é 60 041 =
Poppet spring Ni-Co alloy 9] o
Bonnet seal Nickel 200 #) (Silver plated) é 50 034 32
%) 316 SS silver plated for AP9030 g = 4
) P 5 40 028 £
. . s B s e >
Dimensions inch (mm) ER ——1021 ¢
— © 5
o 20 0.14 8
AP9000 & 9100
3.5(89) 10 0.07
‘ 0 0.00
H 0 200 400 600 800 10001200 14001600 18002000
& Flow rate (slpm, N2) m
= I
E E' AP9030 Inlet pressure: — 600 psig (4.1 MPa) SL
S 300 2.1
AZ
&l A250 17
i |2 £/ |AK
S =200 14 %
- 5 5 BP
94.00 (2101.6, = 3 3 L
~— % 8150 10 &
s s s
= = >
3 2 100 0.7 N
g 3 8
LP HP © 50 0.3
)
- 0 0.0
0 200 400 600 800 10001200 14001600 18002000
Flow rate (slpm, N2)
AP9110 Inlet pressure:---- 150 psig (1.0 MPa) — 75 psig (0.52 MPa)
90 0.62
80 fso 0.55
2 x 1/4-20 UNC depth 0.35 (8.9) 270 === R = e 048
(Mounting hole) 2 6 0412
e e
§ 50 0.34 3
g g
g: 40 028 &
- D e e Pl
2 30 S g L= 021 ¢
[7] T =
Q 20 — 0148
A —
Connections —: 10 0.07
inch | (mm)
FV8 0 0.00
~mvs | 3.11 | (79.0) 0 500 1000 150020002500 300035004000 45005000
TwWs 475 [(120.7) Flow rate (slpm, N2)
FV12 Note) slpm, Nz: The volumetric flow rate under normal conditions (0°C, 1 atm)
—wviz | 3.64 | (92.5) when N. gas is flowing.
TW12 4.75 [(120.7)
FV16
VG 3.92 |(99.6)
TW16 4.75 [(120.7)
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Single Stage Compact Regulator for Ultra High Purity
SL5200 series

® For UHP gas delivery
® Flow capacity Standard: to 30 slpm
HF (option): to 130 slpm

e Body material: 316L SS secondary remelt ) -~
B fa
50

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

® Springless design (No poppet spring in the wetted area) Gl
How to Order

ﬁPort Numberﬁ
Bonnet optionl

SL52 [02]S]M |2PW||FV4||FV4|DDQ

Delivery press

Code Delivery pressure R A - Ports
0.5 10 10 psig (0.0034 to 0.07 MPa) ange options * Code [ _Ports Code Bonnet
o Sub-atmospheric (A): N(o:?::ze Sljs‘::'r:'g::g)n 2PW | 2 ports Nocode] _Standard _
100 mm Hg absolute to 10 psig . 3PW | 3 ports P |Panelinstallation *5)
A | Sub-atmospheric #5) Panel mounting hole:

(-88 kPa to 0.07 MPa)
02 0.5 to 30 psig (0.0034 t0 0.2 MPa)

dia. 1.25 inch (31.8 mm).
Option

#1) Only available with SL5201.

06 | 1to 60 psig (0.007 to 0.4 MPa) . o 5
10 | 1 to 100 psig (0.007 to 0.7 MPa) ) 4 Connections (Inlet 1), Outlet?) Code | Specification
Material Code Connections No cod Standard
Code Body Poppet Diaphragm FV4 | 1/4 inch face seal (Female) O':; e Hiag fﬁ)rw
S 316L SS 316L SS 316L SS Mv4 1/4 inch face seal (Male) g
SH | secondary remelt | Ni-Cr-Mo alloy TW4 1/4 inch tube weld Seat material
Surface finish FV6 | 3/8inch face seal (Female) Code Material
Code Surface finish Ra max MV6 | 3/8inch face seal (Male) No code| PCTFE (Standard)
No code| 15 pin. (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(3) — .
X 5 pin. (0.13 um) @i Connections or Pressure gauge *2 Pressure g_alme unit
. . . psig/bar unit MPa unit Code | Unit
Porting Configuration No codd No gauge port No code| psig/bar
® , 0 |Nopressure 1/4 inch face seal (Male) MPA MPa
PPN . @IN Fva gauge 1/4 inch face seal (Female) *3) Pressure gauge unit MPa or
;l/ 2 <l/ @ouT V3 With | -30 in.Hg to 30 psig | -0.1 to 0.2 MPa psig/bar selectable. However
(3Gauge port L | pressure| -30 in.Hg to 60 psig | -0.1 to 0.4 MPa under Japgnesg f99U|?ll0n,
2PW 3PW (Outlet) 1 gauge |-30 in.Hg to 100 psig| -0.1 to 0.7 MPa only MPa is available in Japan.
i . «2) Refer to gauge guide (P.752) for gauge specifications. Select a pressure gauge,
SpeCIflcatlons which has a larger pressure range than the delivery pressure range of the regulator.
—————
Operating Parameters SL5201C0CJA SL5201 SL5202 SL5206 SL5210
. 100 mm Hg absolute to 10 psi 0.5 to 10 psi 0.5 to 30 psi 1 to 60 psi 1to 100 psi
Delivery pressure (-88 kPg 10 0.07 MFEag (0.0034 to o.op7 I\%IPa) (0.0034 to o.g N?F’a) (0.007 to 0.’31 I\%Pa) (0.007 to o.g MgPa)
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
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 operati I -40 to 71°C (No freezing) *1
Cv 0.07
Leak rate [Inboard leak 2x 101 Pam¥s
| Outboard leakag 2 x 1010 Pa-m3/s *2)
Across the seat leak 4 x 10 Pa-m3/s *2)
Surface finish Ra max 10 pin. (0.25 um)  Option: 7 yin. (0.18 um), 5 pin. (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
| llation Bottom mount
Internal volume 0.19in3 (3.1 cmd)
Weight 0.45 kg *3)

%3) Weight, including individual boxed weight, may vary depending on

x1) Max. 90°C for Polyimide seat.
connections or options.

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

Option
—
High flow
Higher flow capacity with internal changes only, no change in external dimensions. Changes from the standard type are:
[ Option [  Other Parameters SL5201000A SL5201 SL5202 SL5206 SL5210
HF \ Supply pressure effect \ 0.50 psig (0.0035 MPa) rise in delivery pressure per 20 psig (0.14 MPa) source pressure drop \
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Single Stage Compact Regulator for Ultra High Purity SL5200 Series

Wetted Parts Material

Wetted Parts S I SH
Body 316L SS secondary remelt

Surface finish Electropolish + Passivation

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

Seat PCTFE (Option: Polyimide) I PCTFE

Dimensions inch (mm)
SL5200

21.42 (936.1

Max. 3.95 (100.3)

0.44 (11.2

. A

Connections inch_ [ (mm)

FV4

v 2.78 | (70.6)

TW4 2.12 | (53.8)

FV6

Ve 3.86 | (98.0)

TW6 2.65 | (67.3)

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
_ —_ @700 -8
D 60 == 041 8| |8 3
A I e . s | | 2O 21 &
e B R e 3500 35 2
Rty > = Sy
g1 1 T T | T— 028 2| | 2400 keoStwecd— 48 §
5 30 - 0.21 5 NS N R L. 2
e S R — I S| | gsoo - i 61 2
g2 RS 0.14 ¢ £200 _ T —75 2
= — . = 2 =
8 10 T 0078 | | 100 -88 &
0 0.00 0 -101
0 20 40 60 80 100 120 140 0 1 2 3 4 5 6 7 8 9 10
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 e=r 1 0.28
535 B s 0243
S 30 et = 1021 =
% P 1 SR R Il EE 2 017 &
g 20 014 §
g o
> 15 010 2
£ 10 0.07
8 s 0032
0 0.00
0 5 10 15 20 25 30 35 40 45 50
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

SL5500 series

® For UHP gas delivery

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

® Flow capacity to 30 slpm

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

® Sub-atmospheric pressur:
® Springless design (No po

SL55 |02

e delivery option T oo, )
ppet spring in the wetted area) 5
How to Order
Port Numb
T @

M ]

]

2PW|FV4|FV4
|

Delivery pressure l—l_l_‘
Code Delivery pressure Connections (Inlet(D, Outlet®
1 to 30 psig (0.007 to 0.2 MPa) Code Connections Bonnet option
02 Sub-atmospheric (A): . FV4 | 1/4 inch face seal (Female) Code Bonnet
100 mm Hg absolute to 30 psig MV4 | 1/4 inch face seal (Male) Nocode]  Standard
(-88 kPa to 0.2 MPa) TW2 1/4 inch tube weld P |Panel installation 5
06 | 110 60 psig (0.007 to 0.4 MPa) FV6 | 3/8 inch face seal (Female) *5) Panel mounting hole:
10 |2 to 100 psig (0.014 to 0.7 MPa) MV6 | _3/8 inch face seal (Male) dia. 1.56 inch (39.6 mm).
Material TW6 3/8 inch tube weld
Code| Bod Poppet Diaphragm - .
'S |38 sec)gndary 3i608S | ai6LSs 4 Gauge port (Inlet(3), Outlet@) Cs?t ma,tﬂe”a.' |
SH remelt Ni-Cr-Mo alloy | Ni-Cr-Mo alloy o Pressure gauge *2 0Cce; (0
. psig/bar unit | MPa unit Nocode| , CCTFE
Surface finishe——— No code No gauge port (Standard)
Code | Surface finish Ra max Range options *" No pressure gauge VS | Polyimide *4
M__| 10pin. (0.25 um) Standard Code | Specification 0 (Connections: 1/4 inch face seal male)| | *4) Not available with
v 7 pin. (0.18 pm) No code| Standard V3 | -30in.Hg to 30 psig | -0.1 to 0.2 MPa SH material.
X 5 pin. (0.13 pm) A |Sub-atmospheric L | -30inHg to 60 psig | -0.1 to 0.4 MPa
. . . #1) Only available with SL5502. 1 -30in.Hg to 100 psig| -0.110 0.7 MPa | Pressure gauge unit *>
Portmg Conflguratlon H |-30in.Hg to 160 psig| -0.1to 1.1 MPa Code Unit
Ports 2 010200 psig | 0to 1.4 MPa | [No code| psig/bar
Code | Ports 40 0 to 4000 psig | 0 to 28 MPa MPA MPa
2PW | 2ports +2) Refer to gauge guide (P.752) for gauge specifications. ~ *3) Pressure gauge unit
3PW | 3ports Select a pressure gauge, which has a larger pressure MPa or psig/bar
4PW | 4 ports range than the delivery pressure range of the regulator. selectable. However
Sample Order Number under Japanese
Port regulation, only MPa
MIN @oUT SL55 [ [+ [+ * gzw i i 5 is available in Japan.
@Gauge port (Inlet) 3PW| = | * 1 IMPA
(®Gauge port (Outlet) 4PW|#[+]0]0
. 4PW/[ [+ [40[ 1 [MPA
Specifications
———
Operating Parameters SL5502C0C1A SL5502 SL5506 SL5510
Delivery pressure 100 mm Hg absolute to 30 psig 1 to 30 psig 1 to 60 psig 2 to 100 psig
(-88 kPa to 0.2 MPa) (0.007 to 0.2 MPa) (0.007 to 0.4 MPa) (0.014 t0 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 ?imes the ma)fimum 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)

Cv

0.09

2x 10" Pa-m%/s

[ Inboard

Leak rate | 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 10 pin. (0.25 um)  Option: 7 pin. (0.18 um), 5 pin. (0.13 pm)

Bonnet port

NPT 1/8 inch *0

Supply pressure effect

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

Bottom mount (Option: panel mount)

Internal volume

0.55in3 (9 cm3)

Weight

1.63 kg *9)

#1) Max. 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 SL5500 Series

Wetted Parts Material

inch (mm)

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
—
SL5500 . 9212 (0538) _
|
. 01.5 (938.1 2
©
w0
02.25 (957.2) %
=
gte
1 S
22.00 (250.8)
A
0.88 (22.4)
. A
Connections —
v inch | (mm) 2 x 10-32 UNF depth 0.3 (6.4)
Mounting hole,
v 3.70 | (94.0) ( g hole)
TW4 2.96 | (75.2) _ _
FV6
MV6 4.70 ((119.4)
TW6 2.96 | (75.2)

Flow Rate Characteristics

SL5500 Iniet pressure:---- 80 psig (0.55 MPa) — 50 psig (0.34 MPa)

SL5500 inket pressure: ===~ 1000 to 3000 psig (6.9 0 20.7 MPa) —— 500 psig (3.4 MPa)

30

n
ol

n
=]

Delivery pressure (psig)
5 &

o

R

0.21

o
o
3

0.14

o
o
@

o
o
<}

3

4 5 6 7 8
Flow rate (slpm, N2)

©
o

Delivery pressure (MPa)

60

o
o

N
o

n
o

Delivery pressure (psig)
8

o

0 20

40 60 80 100 120

Flow rate (slpm, N2)

0.41

o
w
X

0.28

0.14

Delivery pressure (MPa)

o
<]
N

0.00

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

SL 5400 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)

fﬂ ~ Yooict/ E"_ é)

How to Order

Port Number
M e ® @)
Delivery pressure
Code| Delivery pressure Bonnet option
02| 1t030 psig (0.007 to 0.2 MPa) Code Bonnet
01710 100 pse (001410 0.7 iPa tocote e
psig (0. : ) Connections (InletD, Outlet2) P__| Panel installation *4)
Material Code Connections +4) 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 (?iiat ma:/le:'a,l 7
remelt alloy FV6 | 3/8 inch face seal (Female) LD Pg_?’r__'g
Surface finish _I"f'v‘;g &l 8;7;'.1 fa'ff zeal ("IA dale) No code|  yandard)
Code Surface finish Ra max _3/8 O [oe we VS | Polyimide *3)
- FV8 | 1/2inch face seal (Female) - ~
M 10 pin. (0.25 um) Standard ~ *3) Not available with
- Mvs 1/2 inch face seal (Male) N
\' 7 pin. (0.18 um) WS 172 inch tube weld SH material.
X 5 pin. (0.13 um) .
Pressure gauge unit *?
Ports - Code Unit
Code | Ports lGauge port (Inlet®), Outlet®) No code psig/bar
2EWE| 2 poris Pressure gauge *1) MPA MPa
;iw ‘Z p°25 Code psig/bar unit_ | _MPa unit #2) Pressure gauge unit MPa or psiglbar
Porting Configuration PO™S_J INo code No gauge port However under Japanese
No pressure gauge regulation, only MPa is available in Japan.
W (CorTnections: 1/4 i.nch face seal male) | (o ple Order Number
? V3 | -30in.Hg to 30 psig |-0.1to 0.2 MPa P
= L [-30inHgto60 psig [-0.1to 0.4 MPa| | SL.54] B W *
1 |-30in.Hg to 100 psig| -0.1 o 0.7 MPa 3PW]| = | * 0
2 010200 psig | 0to 1.4 MPa 3PW| | * 1 |MPA
2PW 3PW 4PW 10 | 001000 psig | Oto7 MPa 4PW[+]«]0]0

DIN @0ouT B)Gauge port (Inlet)

Specifications

(@Gauge port (Outlet)

#1) Other range available. Refer to gauge guide (P.752).
Select a pressure gauge, which has a larger pressure range than the delivery
pressure range of the regulator.

Operating Parameters

SL5402 I SL5406 SL5410

Delivery pressure

1 to 30 psig (0.007 to 0.2 MPa) \11060p3|g(0007too4MPa \210100p5|g(0014too7MPa)

Gas

Select compatible materials of construction for the gas

Source pressure

Vacuum to 1000 psig (6.9 MPa)

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

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

Ambient and operating temperature

-40 to 71°C (No freezing) *

Cv

0.23

[ Inboard |

2x 10" Pa-m3/s

Leak rate | Outboard leakage

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

Across the seat leak

4 x 10° Pa-m¥/s *2)

Surface finish

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

Connections

Face seal, Tube weld

Bonnet port

NPT 1/8 inch *3)

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

Supply pressure effect

Bottom mount (Option: panel mount)

Internal volume

1.21in3 (19.7 cm3)

Weight

1.91kg*®

#1) Max. 90°C for Polyimide seat.

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

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

x3) On panel mount option, bonnet port is not threaded.
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Single Stage Regulator for Ultra High Purit .
9 g g Interrngediate flovyv SL5400 Sel’les

Wetted Parts Material

Wetted Parts S I SH

Body 316L SS secondary remelt

Surface finish Electropolish + Passivation

Poppet 316L SS I Ni-Cr-Mo alloy

Diaphragm 316L SS

Nozzle 316L SS

Seat PCTFE (Option: Polyimide) \ PCTFE
Dimensions inch (mm)
—
SL5400 - 0212(0538) _

01.5 (938.1)

*L L] Jazs(oss.s)

Max. 5.9 (150)

ouT IN

2.5 (963.5)
Connections — & A
inch__(rn) 0.88 (22.4)
FV4 .
—wva | 4.30 {(109.2)
TW4 3.46 | (87.9) 2 x 10-32 UNF depth 0.3 (6.4)
FV6 (Mounting hole)
MVe 5.22 |(132.6)
TW6 4.00 [(101.6)
Fv8
WvE 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 0.41
25 0.17 50 0.34
° < =) T
G o G o
=P 014 [ S a0 028
e [ I g
§ 15 0.10 é § 30 0.21 §
[0 . (0] .
5 s s I e &
> > |2 T 2
é’ 10 0.07 _‘12> é’ 20 0.14 g
8 8l | & 8
5 0.03 10 0.07
0 0.00 0 0.00
0 4 8 12 16 20 24 28 32 0 20 40 60 80 100 120
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 Intermediate flow

SL 5800 series

® For UHP gas delivery

® 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
ﬁport Numberﬁ
@ ® @

SL58 (02| S @|2_||:’W||FV4||FV4|QQD

Delivery pressure
Code Delivery pressure

Bonnet option

02 | 1to 30 psig (0.007 to 0.2 MPa) Code Bonnet
06 | 1 to 60 psig (0.007 to 0.4 MPa) Connections (Inlet®), Outlet? No code Standard
10 | 2 to 100 psig (0.014 to 0.7 MPa) Code Connec{ions P |Panelinstallation #3
Material FV4 | 1/4 inch face seal (Female) *3) Panel mounting hole:
Code Body Poppet_[Diaphragm Mv4 | 1/4 inch face seal (Male) dia. 1.56 inch (39.6 mm).
TW4 1/4 inch tube weld Seat material
s | B16LSS | 346 55 | 316LSS -
secondary remelt FV6 | 3/8 inch face seal (Female) Code | Material
MV6 3/8 inch face seal (Male) PCTFE
Surface finish TW6 3/8 inch tube weld No code 5tandard)
Code Surface finish Ra max FV8 | 1/2 inch face seal (Female) VS | Polyimide
M 10 pin. (0.25 um) Standard Mvs 1/2 inch face seal (Male)
v 7 uin. (0.18 um) TW8 1/2 inch tube weld Pressure gauge unit*?
X 5 pin. (0.13 pm) Code Unit
No code| psig/bar
o i::rgs lGauge port (Inlet®3), Outlet(®) MPA MPa
2PW | 2 ports c Pressure gauge *1 #2) Pressure gauge unit MPa or
gce i i i ig/bar selectable. However
3PW | 3 ports psig/bar unit | MPa unit psig ‘ ‘
. . . 4PW | 4 ports No code| No gauge port unde(Japa‘ns regulatlon, only
Porting Configuration 0 No pressure gauge MPa is available in Japan.
(Connections: 1/4 inch face seal male)
V3 | -30 in.Hg to 30 psig -0.110 0.2 MPa ple Order Number
L -30 in.Hg to 60 psig |-0.1t0 0.4 MPa Port ® @
1 -30in.Hg to 100 psig | -0.1t0 0.7 MPa | | SL58 [ [ * [+ [2PW][ = | *
H |-30in.Hg to 160 psig |-0.1 to 1.1 MPa 3PW/| * | * 0
2 010200 psig |0to 1.4 MPa 3PW/ s | 1|MPA
4 010400 psig | Oto 3 MPa 4PW[=[+]0]0

DIN @ouT 3G t (Inlet) 3G 1t (Outlet #1) Other range available. Refer to gauge guide (P.752).
OND ( auge port (Inlet) (4/Gauge port (Outlet) Select a pressure gauge, which has a larger pressure range than the delivery

Specifications pressure range of the regulator.
————
Operating Parameters SL5802 I SL5806 I 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
Cv 0.4
Leak rate [ Inboard 2x 101 Pamd¥/s
| Outboard leakage 2 x10-10 Pa-m¥/s *2)
Across the seat leak 4 x 10 Pa-m3%/s *3)
Surface finish Ra max 10 pin. (0.25 um)  Option: 7 pin. (0.18 um), 5 pin. (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
ion Bottom mount (Option: panel mount)
Internal volume 1.21in3 (19.7 cm3)
Weight 1.91 kg *5)
%1) Max. 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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Single Stage Regulator for Ultra High Purit .
g g g Interrngediate flovyv SL5800 Sel’les

Wetted Parts Material

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)
_ 01.5 (938.1) 3
|
)
4 2.5 (963.5) (’é
=
ouTt IN
ol
QN
el Ao
02.5 (963.5)
Connections — A A
inch | (mm)
FV4
MVa 4.30 [(109.2)
W4 346 | 87.9) 2 x 10-32 UNF depth 0.3 (6.4)
FV6 (Mounting hole)
—wve | 522 |(1326)
TW6 4.00 [(101.6)
FV8
MVa 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 25 017
—_ — _ T~ ° —_
o ] ©
2 25 017 % z I \\\ 044 <
2 I — o | g ~ S
3 20 o4zl | 2 S~ 2
© 8 8 15 0.10 8
S 15 010 & s s
> el 2 2
Q Q 2 10 0.07 ©
2 10 0072 | | 2 2
a a a [a}
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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Low to intermediate

Single Stage Regulator for Ultra High Purity g,
AZ1000 series

® For UHP gas delivery
® High inlet pressure type: Max. 3500 psig (24.1 MPa)

® Flow capacity Standard: to 30 slpm g »
HF (option): to 120 sipm g
® Body material: 316L SS (o —-rE_. ,
® Ni-Cr-Mo alloy internals available for corrosion resistance 5 )
How to Order
—
ﬁ Port Numberﬁ
@
Delivery pressure
Code Delivery pressure Connections (Inlet(), Outlet®) Bonnet option
01| 1to10 psig (0.007 to 0.07 MPa) Code Connactions Code Bonnol
02 | 1 to 30 psig (0.007 to 0.2 MPa) FV4 | 1/4 inch face seal (Female) No code Standard
?g 22 1016(;’095'9 (06(2)11?0 00'4 h:ﬂi’a) MV4 | 1/4 inch face seal (Male) P | Panel installation *6)
- to psig (8 100.7 MPa) FV6 | 3/8 inch face seal (Female) BP__|Bonnet port (NPT 1/8 inch)
5510150 psig (0.084 to 1.0 MPa) MV6 | 3/8 inch face seal (Male) 6) Panel mounting hole: dia.
Material TW6 3/8 inch tube weld 1.56 inch (39.6 mm).
Code| Body Poppet |Diaphragm| Nozzle Option
s 316L 55 | 316L 5 4 Gauge port (Inlet®), Outlet®) P ___
reng| 316LSS n 316L SS Code Specification
SHP Ni-Cr-Mo alloy | Ni-Cr-Mo alloy Pressure gauge *1)
. Code /b it | MPaunt No code| Standard (Cv: 0.09)
Surface finish psigibar unt aun HF_|High flow (Cv: 0.15)
Code Surface finish Ra No code No gauge port -
No code| 10 pin. (0.25 um) Standard 0 No pressure gauge Seat material
Q 25 uin. (0.62 um) (Coqnechons: 1/4 |.nch face seal male) Code Material
V3 | -30in.Hg to 30 psig | -0.1 to 0.2 MPa No code| PCTFE (Standard)
Ports L [-30in.Hg to 60 psig | -0.1 to 0.4 MPa VS Polyimide 3
Code | Ports 1_|-30in.Hg to 100 psig| -0.1 t0 0.7 MPa TF PTFE 4 #5)
;Ew gpggz H_|-30in.Hg to 160 psig| -0.1t0 1.1 MPa | | 3) Not available with SHP material.
o pons 2 0 to 200 psig 0to1.4 MPa =4) PTFE recommended for applications
Porting Configuration p 4 0 to 400 psig 0to 3 MPa such as within a process tool.
40 0 to 4000 psig 0 to 28 MPa «5) Source pressure rating is limited
3) +1) Refer to gauge guide (P.752) for gauge specifications. to 300 psig (2.1 MPa) or less.

Select a pressure gauge, which has a larger pressure it 42)
range than the delivery pressure range of the regulator., @ Pressure gauge unit*

Sample Order Number Code Bt
P 3 ( No code|  psig/bar
AZ1001S[2 4 MPA MPa
= 3PW|FV4|FV4| |V3|MPA i i i
(@DIN @0UT BGauge port (Inlet) @Gauge port (Outlet) APWIEVAIEVAIT[VIMPA| | ) Freooute e uniMPa o psighar
4PW|FV4FV4[0] 0 : nder . apanese
e . regulation, only MPa is available in Japan.
Specifications
—————
Operating Parameters AZ1001 AZ1002 AZ1006 AZ1010 AZ1015
. 1to 10 psi 1 to 30 psi 2 to 60 psi 2 to 100 psi 5 to 150 psi
Delivery pressure (0.007 to 0.87 ic\]/lpa) (0.007 to o.% l\%Pa) (0.014 to oz l\%Pa) (0.014 to o.? MgPa) (0.034 to 1.8 MgPa)
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 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 o g temy -40 to 71°C (No freezing) *2)
Cv 0.09
Leak rate [ Inboard leak 2 x 1011 Pa-m3/s
| Outboard leakage 2 x 1010 Pa-md/s *3)
Across the seat leak 4 x 109 Pa-m3/s *4)
Surface finish Ra 10 pin. (0.25 um)  Option: 25 pin. (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
| llation Bottom mount (Option: panel mount)
Internal volume 0.49 in3 (8 cm3)
Weight 1.25 kg *5)
#1) Max. 300 psig (2.1MPa) for PTFE seat. +4) Tested with Helium gas inlet pressure 1000 psig (7 MPa).
%2) Max. 90°C for Polyimide seat. +5) Weight, including individual boxed weight, may vary depending on
=3) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa). connections or options.
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Single Stage Regulator for Ultra High Purit .
g g g Low to intem?ediate rovyv Az1 000 Sel‘les

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

Option
—
High flow
Higher flow capacity with internal changes only, no change in external dimensions. Changes from the standard type are:
Option Other Parameters AZ1001 I AZ1002 I AZ1006 I AZ1010 I AZ1015
HE Cv 0.15

Wetted Parts Material

Wetted Parts S I SHP
Body 316L SS
Surface finish Electropolish + Passivation
Poppet 316L SS I 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
2212 (953.8)
o
[0}
o
8
c
k=l
3
o
N
=8
o| o
s
1 <
H
N
s
©
Py [(e]
o %
0.88 (22.4)
2 x 10-32 UNF depth 0.25 (6.4)
(Mounting hole)
. A
Connections inch. [ (mm)
Fv4
M4 3.70 | (94.0)
FV6
e 4.70 |(119.4)
TW6 2.96 | (75.2)

Flow Rate Characteristics

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

Flow rate (slpm, N2)

AZ1000HF — 30 psig (0.21 MPa)
75 0.52
70 0.48
65 0.45
S 60 == 041
e [ s
g 55 o 038 %
S 50 ~ 0343
5 45 s 0315
2 40 "~ —0.28 @
~4 [0
3 35 024 5
2 30 k= 021 > ‘AP
2 25 o oy 017 £
2 20 S 0.14 ®
[=] ~s
15 B 010 E
10 : 0.07
5 0.03
0 0.00
0 20 40 60 80 100 120 140 160 180 200
AK
B

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

AZ1000 ---- 40 psig (0.28 MPa) —— 20 psig (0.14 MPa)
50 0.34
— 40 0.28 _
o g
2 s
2 30 021 @
>
2 g
S 20 014 2
2 2
= =
Q10 007 8
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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Low flow

Single Stage Regulator for Ultra High Purity (Tieq.diaphragm)
AZ1500 Series

® For UHP gas delivery

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

® Body material: 316L SS i Jz

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

How to Order

ﬁ Port Numberﬁ
Delivery pressure
Code| Delivery pressure Bonnet option
02 | 1 to 30 psig (0.007 to 0.2 MPa) Code Bonnet
06 | 2to 60 psig (0.014 to 0.4 MPa) ) No code| Standard
10 | 2to 100 psig (0.014 to 0.7 MPa) 4 Connections (Inlet(D, Outlet) P__|Panel installation *9
15 | 5 to 150 psig (0.034 to 1.0 MPa) Code Connections Bonnet port
N FV4 | 1/4 inch face seal (Female) BP (NPT 1/8 inch)
Material MV4 | 1/4 inch face seal (Male) +4) Panel mounting hole: dia
Code| Body Poppet |Diaphragm| Nozzle FV6 | 3/8 inch face seal (Female) 1,56 inch (39, egmm). .
S 316L SS | 316L SS MV6 | 3/8 inch face seal (Male) ’ : ’
sHp| 316LSS | Ni-Cr-Mo | Ni-Cr-Mo | 316L SS TW6 3/8 inch tube weld Seat material
alloy alloy Code Material
- No code| PCTFE(Standard
Surface finish VS Polyi(mide #3) ;
Code Surface finish Ra p :
+3) Not available with SHP
No code| 10 pin. (0.25 pm) Standard l ) m(;tear\i’:II ablew
Q 25 pin. (0.62 um) Gauge port (Inlet®, Outletd ) .
port (Inlets), HO) Pressure gauge unit*?
Ports® | coge _[FREESD FEUTE ) : Code Unit
Code | Ports psig/bar unit | MPa unit No code| psiglbar
2PW | 2 ports No code| N No gauge port MPA MPa
3PW | 3ports 0 pressure gauge " -
W | 2 ports 0 (Connections: 1/4 inch face seal male) *2) Pressure gauge unit MPa or
Porting Configuration 2 V3_|-30 in.Hg to 30 psig|-0.1 to 0.2 MPa Ps'g/bif selectable. H|°VY9V9'
- L |-30in.Hg to 60 psig|-0.1 to 0.4 MPa g:l e’:/lpzp;”:j:”;eﬁ: ian"j;" an
1 [-30in.Hg to 100 psig|-0.1 to 0.7 MPa Y pan.
H  |-30in.Hg to 160 psig|-0.1 to 1.1 MPa
2 0to200psig | Oto 1.4 MPa P OP’de’ Number
40 0 to 4000 psig 0 to 28 MPa AZ1510S

2PW

3PW

#1) Refer to gauge guide (P.752) for gauge
MPA
MPA

4PW

Select a pressure gauge, which has a

2|
specifications. 3
4
4

= ) =
@DIN @ouT BGauge port (Inlet) @Gauge port (Outlet) larger pressure range than the delivery PW[FV4[FV4]| 0
Specifications pressure range of the regulator.
————

AZ1502 AZ1506 I AZ1510 I AZ1515

Operating Parameters

Delivery pressure

1 to 30 psig (0.007 to 0.2 MPa) \ 2 t0 60 psig (0.014 to 0.4 MPa) \ 210 100 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)

1.5 times the maximum source pressure

| Outboard leakage

Proof pressure Inlet - - -

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 temp: -40 to 71°C (No freezing) *")
Cv 0.09
Leak rate [ Inboard 2x 101 Pamd¥/s

2 x 10-1° Pa-m3/s *2)

Across the seat leak

4 x 10° Pa-m3/s *3)

Surface finish

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

Bottom mount (Option: panel mount)

Internal volume

0.51in3 (8.4 cmd)

Weight

1.27 kg *9

#1) Max. 90°C for Polyimide seat.

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

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

=3) Tested with Helium gas inlet pressure 1000 psig (7 MPa).

® 698



Single Stage Regulator for Ultra High Purity .
Low flow (Tied-diaphragm) Az1500 Sel‘les

Wetted Parts Material

Wetted Parts S I SHP

Body 316L SS

Surface finish Electropolish + Passivation

Poppet 316L SS I Ni-Cr-Mo alloy

Diaphragm 316L SS \ Ni-Cr-Mo alloy

Nozzle 316L SS

Seat PCTFE (Option: Polyimide) \ PCTFE
Dimensions inch (mm)
—
AZ1500 L 02.12(0538) _

(
i
i
i
i

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

o - A 0.88 (22.4)
onnections [ Tinch | (mm) 2 x 10-32 UNF depth 0.25 (6.4)
Fv4 (Mounting hole)
AT 3.70 | (94.0)
FV6
MVE 4.70 |(119.4)
TW6 2.96 | (75.2)

Flow Rate Characteristics

Inlet pressure: -+ 2000 o 3000 psig (13.8 to 20.7 MPa) — -~ 1000 psig (6.9 MPa) Inlet pressure: -+ 100 psig (0.69 MPa) —-~ 80 psig (0.55 MPa)
AZ1500 ----500 psig (3.4 MPa) — 200psig(14MPa) AZ1500 --=- 40 psig (0.28 MPa) —— 20 psig (0.14 MPa)
100 0.69 50 0.34
90 0.62
—~ 80 0.55 —~ = 40 0.28 —
2 £l |§ &
&0 0483 | |3 s
£ 60 041 2| |2 30 0212
% @a @a @
§ 50 034 8 2 2
> 40 028 2| | 220 0.14 &
) ] ] ]
= 30 0.21 2 = 2
[ [ [ [
O 20 0149 | O 10 0.07 ©
0.07
0.00 0 0.00
300 400 0 20 40 60 80
Flow rate (slpm, N2) Flow rate (slpm, N2)

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

Single Stage Regulator for Ultra High Purity (tieq-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

® Body material: 316L SS

® Ni-Cr-Mo alloy internals standard

How to Order

—— Port Numberﬁ
@
Delivery pressure l—k_l_‘ Er‘
o Delivery pres);u‘:e gc;nnectioncs (InIe‘tCD, Outlet(2)
1 to 30 psig (0.007 to 0.2 MPa) ode | ___Connections i
02 [  Sub-atmospheric (A): 100 mm Hg FV4_|1/4 inch face seal (Female) (?O%Znet OPtB';:Let
absolute to 30 psig (-88 kPa to 0.2 MPa) MV4 | 1/4 inch face seal (Male) Nocods  Swandard
06 | 21060 psig (0.014 to 0.4 MPa) FV6_|3/8 inch face seal (Female) P | Panelinstallation™
10 | 210 100 psig (0.014 to 0.7 MPa) MV6 | 3/8 inch face seal (Male) Bonnet port
15| 510 150 psig (0.034 to 1.0 MPa) TW6 3/8 inch tube weld BP (1/8 inch)
. FV8 |1/2 inch face seal (Female) -
N_Iaterlal MV8 | 1/2 inch face seal (Male) #5) P_anel mo_untmg hole:
}C"Sde} 3 1Be(i_dés }N. g"a"e'“ } E'gpu’agum } TW8 | 1/2 inch tube weld dia. 1.56 inch (39.6 mm).
i-Cr-Mo alloy| Ni-Cr-Mo alloy — Option
Surface finishe———— - ‘GauQe port (Inlet®), Outlet®) Colt)je Specification
Code | Surface finish Ra Range options * Code _ Pressure gauge 2 Nocode|  Standard
No code| 10yin. (0.25 ym) Standard | | Code | Specification psig/bar unit | MPa unit High inlet pressure
Q 25 pin. (0.62 um) No code| Standard No code| No gauge port HR |(Max. inlet pressure 3000
A | Sub-atmospheric \;)3 N; gre_ssu}rj gatuge g%onnecnonsg": wntch che ;e:;l mPaIe) psig (20.7 MPa)) *
#1) Only available with AZ1402T. -30n.Ag to 30 psig| -0.1 0 0. a * i i
Porting Configuration Ports L |-30inHgto 60 psig|-0.1t0 0.4 MPa 4 22‘12;2132'”2&'2 406T.
Code Ports 1 |-30in.Hgto 100 psig|-0.1 to 0.7 MPa
2PW | 2 ports H__|-30in.Hgto 160 psig| -0.1 to 1.1 MPa Seat material
3PW | 3poris 2 0to 200 psig | Oto 1.4 MPa Code Material
4PW | 4 ports 4 0to 400 psig | Oto3MPa No code| PCTFE (Standard)
40 | 01to 4000 psig | 0to 28 MPa Vs Polyimide
2) Referto geuge guide P.752) for gauge speciicaions, Seect  pressure gauge, o
)w hich hagsa?avggerpressurerangfgethgmedehveryw ur Mp‘! !megreggu\atuv Pressure gayge unit =9
Sample Order Number Gads pmt
@IN @ ® @ No code|  psig/bar
@out AZ1402TS ;\;II;A MPa ]
3 3 0 * ressure gauge uni a or
4PW E%gauge port (Ionle:) 1 |MPA psig/bar selectable. However
4)Gauge port (Outlet) 40/ 1 |MPA under Japanese regulation,
Specifications 00 only MPa is available in Japan.
————
Operating Parameters AZ1402TCICIA AZ1402T AZ1406T AZ1410T AZ1415T
. 100 mm Hg absolute to 30 psi 1 to 30 psi 2to 60 psi 2 to 100 psi 51t0 150 psig (0.034 to 1.0 MPa)
Delivery pressure (-88 kF’ga t00.2 Mlgag) (0.007 to o.% I\%Pa) (0.014 to o.et l\%Pa} (0.014 to o.? MgPa) (Souee pve':su?e(w[}ﬂpﬁgor\ess)*‘)'
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
Burst pressure Inlet 3 times the maximum source pressure
Outlet 3 times the maximum delivery pressure
Ambient and operating temp -40 to 71°C (No freezing) *2
Cv 0.45
Leak rate [Inboard leak 2x 101 Pam¥s
| Outboard leal 2 x 1010 Pa-m3/s *3)
Across the seat leak 4 x 10 Pa-m3/s *4)
Surface finish Ra 10 pin. (0.25 um)  Option: 25 pin. (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
| llation Bottom mount (Option: panel mount)
Internal volume 1.06 in3 (17.4 cm3)
Weight 2.04 kg*5

«1) Source pressure above 1000 psig (6.9 MPa) decreases maximum y2) Max. 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). .5) eight, including individual boxed weight, may vary depending on connections or options.
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Option

High inlet pressure

Single Stage Regulator for Ultra High Purity .
Intermediate flow (Tied-diaphragm) Az1 400T Sel‘les

Changes from the standard type are:

Option

Other Parameters

AZ1410T

AZ1415T

HR | Source pressure |

Vacuum to 3000 psig (20.7 MPa) |

Wetted Parts Material

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)
—
AZ1400T 02.12 (953.8)
f —
| £
| 5
| <
i 3
! 8
] I 01.5 (938.1) 18
i 38
i a|g
| 38
5|8
0262 (0665) =|5
; 2
| =
| &
©
| =
S S <
| ol | x
QO g
Oy
1 =
02.5 (963.5,
A
0.88 (22.4)
2 x 10-32 UNF depth 0.25 (6.4)

Mounting hole)

Connections inch_| (mm)
FV4

—mva ] 430 [(109.2)
FVé
MV6 5.22 |(132.6)
TW6 4.00 [(101.6)
FV8
Ve 5.22 |(132.6)
TW8 4.34 [(110.2)

Flow Rate Characteristics

AZ1400T et pressure: ---- 80 psig (0.55 MPa) —— 60 psig (0.41 MPa)
50 0.34
B 40 0.28 §
g =
€ 30 021 2
17} 173
¢ ¢
Q o
20 0.14
g z| AP
=2 >
E- 2 ey e S ko]
8 00—+ ————Fmme=-a 007 91 |SL
0 40 80 120 160 200
Flow rate (slpm, N2) AK
Inlet pressure: —-= 2000 psig (13.8 MPa) ---- 600 psig (4.1 MPa)
AZ1400T —— 200 psig (1.4 MPa) BP
80 — 0.55
ey
70 0.48
3 60 041 §
=3 —— =
@ 50 0.34 o
> 3
173 173
3 40 = 027 3
S 7l =~ g
2 30 -~ a7 021 >
= \ -GEJ
8 20 = 0.14 8
10 0.07
0.00

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

AZ1402TA Inlet pressure: 2 psig (14 kPa)
760 - 0
700 = ——1 1 |8
S600 -21 g
£ 500 35 <
e N B e o 2
7400 ———8 2
o Q
&300 -61 g
2200 — —_—= 75 8
a
100 -88
0 -101

0 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 Ultra High Purity High flow
AZ1300 series

® For UHP gas delivery

® Flow capacity to 1000 sipm

® Body material: 316L SS

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

How to Order
ﬁPort Numberﬁ
O] @

AZ13[02]S D|2_|PW||FV8||FV8|%QD@1
Bonnet option

Delivery pressure
Code Delivery pressure : N )
D, 2)
02 | 11530 psig (0.007 to 0.2 MPa) Connections (InIetC_,, Outlet?) o .
- Code Connections
06 | 2 to 60 psig (0.014 to 0.4 MPa) n No code| Standard
. FV4 | 1/4 inch face seal (Female)
10 | 2 to 100 psig (0.014 to 0.7 MPa) . P |Panelinstallation®4
15 | 5 to 150 psig (0.034 to 1.0 MPa) Mv4 1/4 inch face seal (Male)
. FV6 | 3/8 inch face seal (Female) BP Bonnet port
Material MV6 | 3/8 inch face seal (Male) (NPT 1/8 inch)
Code Body Poppet Diaphragm TW6 3/8 inch tube weld «4) Panel mounting hole: dia.
i-Cr-| i 1.56 inch (39.6 mm).
s | steLss | steLss | NiCrMo FV8 | 1/2 inch face seal (Female) ( )
alloy MV8 | 1/2 inch face seal (Male) Seat material
T TW8 1/2 inch tube weld eat materia
Surface finish Code Material
Code Surface finish Ra Ports No code| PCTFE (Standard)
No code| 10 pin. (0.25 um) Standard Code | Ports lGaug.e port (Inlet®) TF PTFE +3)
Q 25 pin. (0.62 um) 2PW | 2 ports ~ Pressure gauge *) #3) PTFE recommended for
. . . 3PW | 3ports 0% | psigiar unit | MPa unit applications such as
Porting Configuration No code| No gauge port within a process tool.
gauge p
No pressure gauge
0 . ‘ )
(Connections: 1/4 inch face seal male) Pressure gauge unit*
@ [©) V3 [-30in.Hg to 30 psig|-0.1 to 0.2 MPa Code Unit
- L [-30in.Hgto 60 psig|-0.1t0 0.4 MPa| [Nocode|  psig/bar
1 -30in.Hg to 100 psig|-0.1 to 0.7 MPa MPA MPa
2PW 3PW H |-30inHgto 160 psig|-0.1to 1.1 MPa| *2) Pressure gauge unit MPa or
2 0to 200 psig | 0to 1.4 MPa psig/bar selectable. However
(DIN @ouT (3Gauge port (Outlet) #1) Refer to gauge guide (P.752) for gauge under Japanese regulation,
specifications. Select a pressure gauge, only MPa is available in Japan.

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

Sample Order Number
Pot D @
AZ1302S |2PW | FV8 | FV
PW|FV8 | FV8 | 0
PW| FV8 | FV8 |V3|MPA

Specifications
Operating Parameters AZ1302 I AZ1306 I AZ1310 I AZ1315

Delivery pressure 1 to 30 psig (0.007 to 0.2 MPa) \ 2 t0 60 psig (0.014 to 0.4 MPa) \ 210 100 psig (0.014 to 0.7 MPa) \ 510 150 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 p -40 to 71°C (No freezing)

Cv 1.1

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

| Outboard leakag 1 x 1010 Pa-md/s *1)

Across the seat leak 4 x109 Pa-m3¥s

Surface finish Ra 10 pin. (0.25 pm)  Option: 25 pin. (0.62 um)

Connections Face seal, Tube weld

Supply pressure effect 4.6 psig (0.031 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop

Ir ion Bottom mount (Option: panel mount)

Internal volume 1.19in8 (19.6 cm3)

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

High flow
Wetted Parts Material
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
—
AZ1300 02.12 (253.8)
i —
d o
\ ©
i B
o
i 5
i g
‘ g€
|1 Letswssn =t
©
| 5|2
| e
a‘ ; 52.62 (0966.5) =2
y o
w0
S
©
7777‘7777 [o2311e) %
O o
1 Sz 43
t
02.5 (963.5)
9 A A
Connections — h f
inchll|K(mim) 0.88 (22.4)
R L (109.2)
MV4 : : 2 x 10-32 UNF depth 0.25 (6.4)
FVé (Mounting hole)
—wve | 522 |(1326)
TW6 4.00 [(101.6)
FV8
e 5.22 |(132.6)
TW8 4.34 [(110.2)

Flow Rate Characteristics

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

AZ1300 series

inch (mm)

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
120 083 35 0.24
> S| | @ s
2100 069 £ g 30 0.21 <
° ° ° 25 017 g
2 80 055 3 2 2
° 8 8 20 014 3
S 60 041 & a a
g 2| |5 15 0.10 &
2 40 0.28 2 = 2
g 2| | g 10 007 8
20 0.14 5 0.03

S
0 0.0 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 (*'Ti%';_fé‘i’;"l’ohragm)
AZ1200 Series

® For UHP gas delivery ©® Body material: 316L SS
® High inlet pressure type Standard: Max. 1700 psig (11.7 MPa) @ Ni-Cr-Mo alloy internals
HR (option): Max. 3000 psig (20.7 MPa) available for corrosion
® Flow capacity Standard to 800 slpm resistance
HF (option): to 1000 sipm
FC (option): to 1500 slpm

How to Order
ﬁPort Numberﬁ

AZ12[02] D|2PW||FV8||FV8|QQDQ

IBonnet option

Delivery pressure l—l_'T‘ -
Codel Delivery pressure Connections (Inlet(), Outlet(2)
02 | 1 to 30 psig (0.007 to 0.2 MPa) Code Connections Code Bonnet
06 | 2 to 60 psig (0.014 to 0.4 MPa) FV4 | 1/4 inch face seal (Female) No code| Standard
10 |2 to 100 psig (0.014 to 0.7 MPa) MV4 | 1/4 inch face seal (Male) P | Panelinstallation’®)
15 |5 to 150 psig (0.034 to 1.0 MPa) FV6 | 3/8 inch face seal (Female) BP Bonnet port
25 |Preset to 250 psig (1.7 MPa (Preset)) MV6 | 3/8 inch face seal (Male) (NPT 1/8 inch)
Material TW6 _3/8 inch tube weld #6) Pane.I mounting hole: dia.
< FV8 | 1/2 inch face seal (Female) 1.56 inch (39.6 mm).
Code| Body Poppet Diaphragm T
= MV8 | 1/2inch face seal (Male) -
| S | 36155 |- 316LSS | Ni-Cr-Mo TW8 1/2 inch tube weld Option
SHP Ni-Cr-Mo alloy | alloy Code Specification
s .. — No code| Standard (Cv: 0.65)
— | N :
urface finish 4 Gauge port (Inlet), Outlet®) HF_| High flow (Cv: 1.1)
Code Surface finish Ra Ports Pressure gauge *1) Force compensation
i Code | Ports Code o e gaug : FC oM
No codey10 pin. (0.25 um) Standard e psig/bar unit_| _MPa unit (Cv: 0.65) #4)%5)
Q 25 pin. (0.62 um) SPWA 5 pons No code| No gauge port High inlet pressure
W | 4 pOnS 0 No pressure gauge HR (Max._ inlet pressure
Porting Confi ti ports (Connections: 1/4 inch face seal male) 3000 psig (20.7 MPa)) *4
orting Configuration V3 |-30in.Hg to 30 psig|-0.1 to 0.2 MPa #4) FC and HR options are not available
L |-30in.Hg to 60 psig|-0.1 to 0.4 MPa with AZ1202, AZ1206 and AZ1225.
1 |-30in.Hg to 100 psig|-0.1 to 0.7 MPa «5) FC option is available with 1/2 inch
H  |-30in.Hg to 160 psig|-0.1 to 1.1 MPa face seal or 1/2 inch tube weld.
2 0to 200 psig | 0to 1.4 MPa .
4 | 0t0400psig | 0to3MPa g;aet mate,rv'gerial
40 | Oto 4000 psig | 0 to 28 MPa No code| PCTFE (Standard)
+1) Refer to gauge guide (P.752) for gauge VS Polyimide *3
specifications. Select a pressure gauge, = " y .
which has a larger pressure range than the *3) Not available with SHP material.
delivery pressure range of the regulator. Pressure gauge unit 2
Code Unit
Sample Order Number R Nocode|  psiglbar
4PW 9 @
MPA MPa
AZ1210S
@IN @out @Gauge port (Inlet) 3PW|EV8|F' 0 %2) Pressure gauge unit MPa or psig/bar selectable.
@Gauge port (Outlet) 3PW|FV8|FV 1 |MPA However under Japanese regulation, only MPa
. . 4APW|FV8|FV8|40| 1 [MPA is available in Japan.
Specifications
—————
Operating Parameters AZ1202 AZ1206 AZ1210 AZ1215 AZ1225 #1) Source pressure above 1000 psig
Delivery pressure 1o 30 psig | 2 to 60 psig |2 to 100 psig | 5to 150 psig (0.034 to 1.0 MPa) | Preset to 250 psig (6.9 MPa) decreases maximum
yp (000710 0.2 MPa) | (0.014 to 0.4 MPa) | (0.014 to 0.7 MPa) | (Source pressure 1000 psig o less) )| (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 INIet 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 Inlet 3 times the maximum source pressure (0.86 MPa ) (HF and FC option 120
p Outlet 3 times the maximum delivery pressure psig (0183 MPa)).
Ambient and operating temp -40 to 71°C (No freezing) *3) *2) 250 psig outlet pressure preset at
Cv 0.65 gootps@ (‘IS.lS/MF:la)t inlet pressurﬁ_.
- 1 Par3 ustom inlet/outlet pressure settings
Leak rate [Inboard | 2Xx 1_0 Pa.m /i ilable. Please contact SMC.
| Outboard Ieakage 2 x 10-10 Pa-m3/s *4) ) % O
w #3) Max. 90°C for Polyimide seat.
Across the seat leak 4 x 10 Pa-m3/s *5) +4) Tested with Helium gas inlet
Surface finish Ra 10 pin.(0.25 um)  Option: 25 pin.(0.62 um) pressure 1500 psig (10.5 MPa).
Connections Face seal, Tube weld +5) Tested with Helium gas- inlet |
Supply pressure effect 3.5 psig (0.024 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop pressure 1000 psig (7 MPa).
Installation Bottom mount_ (Option: panel mount) +6) Weight, including individual boxed
Internal volume 1.07 in3 (17.6 cm?) weight, may vary depending on
Weight 2.0 kg *® connections or options.
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Single Stage Regulator for Ultra High Purity .
High flow (Tied-diaphragm) AZ 12 00 Series

Options Wetted Parts Material
—
1. High flow
Higher flow capacity with internal changes only, no change in \BI\(I)tztted Parts S 316‘L S5 SH
external dimensions. Changes from the standard type are: Surf)alxce finish Electropolish + Passivation
Option| Other Parameters | AZ1202 ‘ AZ1206 ‘ AZ1210 ‘ AZ1215 ‘ AZ1225 Poppet 316LSS ] Ni-Cr-Mo alloy
Diaphragm Ni-Cr-Mo alloy
Cv : Nozzle 316L SS
HF | Supply 4.2 psig (0.029 MPa) rise in delivery pressure Seat PCTFE (Option: Polyimide)] PCTFE

pressure effect

2. Force compensation

Force compensation feature added to HF option and has wider flow
capacity than HF option.

Changes from the standard type are:

AZ1210 AZ1215

Source pressure Vacuum to 300 psig (2.1 MPa)

Cv 0.65

FC | Supply 4.2 psig (0.029 MPa) rise in delivery pressure
pressure effect per 100 psig (0.7 MPa) source pressure drop
Connections 1/2 inch face seal 1/2 inch tube weld

per 100 psig (0.7 MPa) source pressure drop

Option| Other Parameters

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

AZ1210 AZ1215
Vacuum to 3000 psig (20.7 MPa)

Option| Other Parameters

HR | Source pressure

Dimensions inch (mm)
——
AZ1200 92.12 (953.8)
t
| £
i ig
‘ o ©
: 88
‘ ce
" o o
1.5 (938.1) \ L et
B Qlf © O
\ Joo
i SEE
O n| = =
e
02,62 (966.5) L S|g8
i 22
1 ey
g8
‘ S5
-7 © ©
— 22
(1 ) o]
02.5 (963.5 N
A |
(=]
©
b=
0.88 (22.4)
! A
Connections—
7 inch | (mm) T 2x10-32 UNF depth 0.25 (6.4)
— = Mounting hole
Miva | 430 |(109.2) ( g hole)
FV6
Mive 1522 |128) [ _ o |
TW6 | 4.00 |(101.6)
FV8
Vive | 5:22 |(1326)
TW8 | 4.34 [(110.2)

Flow Rate Characteristics

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

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

AZ1200 1/2 inch connections *)
50 ==z 0.34
5 40— "= = 028 5
S T s
[} o
5 30 021 =
2 — 2| |AP
3 I et S ]
Soob—f— 1 PSS e 014 2| |SL
5] o
2 I 2
e .
0 0.00 AK
B

Inlet pressure: === 150 psig (1.0 MPa) ---- 100 psig (0.69 MPa)
AZ1200HF — 50 psig (0.34 MPa)

120 0.83
_ 100 o= 0.69
5 [t ST S
@ I R T
p=2 Bl oS
5 80 ==10.55
5
@
© 60 0.41
(8
S e 8
2 40 B s 0.28
[ === -
o - il DI

20 — 0.14
—L |

0 0.00
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

570 = 048 T
= 60 041
< g
=] =3
2 50 \ 0.34 2
[} [
g 40 0.28 5
el S e 2
g 30 ] 0.21 g
8 20 \ 0.14 8
10 0.07

0 0.00
0 200 400 600 800 10001200 14001600 18002000
Flow rate (slpm, N2)
#1) If connection size differs, flow rate characteristics also differ.
#2) slpm, N2: The volumetric flow rate under normal conditions
(0°C, 1 atm) when Nz gas is flowing.
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High flow

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

AZ9200 Series

® For UHP gas delivery

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

® Body material: 316L SS

How to Order
—— Port Number ﬁ)

AZz92(02]S |2PW||FV12||FV12|| 1]

Delivery pressure

Code Delivery pressure Bonnet option
02 1 to 30 psig (0.007 to 0.2 MPa) Code Bonnet
06 2 to 60 psig (0.014 to 0.4 MPa) No code| Standard
10 2 to 100 psig (0.014 to 0.7 MPa) P |Panel installation *3
15 5 to 150 psig (0.034 to 1.0 MPa) Bonnet port
. 3P (NPT 1/8 inch)
Material *3) Panel mounting hole:
[Code] Body | Poppet | Diaphragm | ™ dia. 39.6 mm 9 hole:
| s | 316LSS | 316LSS | Ni-Cr-Moalloy | e )
Ports Pressure gauge unit *2
Code Ports Code Unit
2PW | 2ports No code| psig/bar
3PW | 3ports MPA MPa
Porting Configuration «2) Pressure gauge unit MPa or

psig/bar selectable. However
under Japanese regulation,
only MPa is available in Japan.

Gauge port " (Outlet®)
Pressure gauge
L _ G psig/bar unit | MPa unit
(DIN @0ouT (3Gauge port (Outlet) No code| No gauge port
. No pressure gauge
Connections (Inlet®, Outlet2) 0 (Connectionz 1/4 inch ?acegseal male)
Code Connections V3 |-30in.Hg to 30 psig[-0.1 to 0.2 MPa
FV12 | 3/4inch face seal (Female) L [-30in.Hg to 60 psig|-0.1 to 0.4 MPa
Mvi2 3/4 inch face seal (Male) 1 |-30in.Hg to 100 psig|-0.1 to 0.7 MPa
TW12 _3/4 inch tube weld H__|-30in.Hg to 160 psig[-0.1 to 1.1 MPa
FV16 1 inch face seal (Female) 1) Other range available. Refer to gauge
MV16 1 |ncr_1 face seal (Male) guide (P.752).
o . TW16 1 inch tube weld
Specifications
———
Operating Parameters AZ9202 AZ9206 AZ9210 AZ9215
" 1 to 30 psi 2 to 60 psi 2 to 100 psi 5 to 150 psi
Delivery pressure (0.007 to 05 rapa) (0.014 to o.a I\%Pa) (0.014 to o.? MgPa) (0.034 to 18 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)
Cv 1.6
Leak rate [Inboard leak 2x 101 Pam¥/s
| Outboard leakage 1 x 1010 Pa-m3/s *1)
Across the seat leak 4 x 10 Pa:m3/s *2)
Surface finish Ra 10 pin. (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
Ir ion Bottom mount (Option: panel mount)
Internal volume 2.2in3 (36 cm3)

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

Single Stage Regulator for
High

Ultra High Puri .
flog(?l'iecil-giiaphll"lag:ny) A29200 Series

Max. 6.4 (163)
Max. 6.9 (175) (BP & P Option)

Wetted Parts S
Body 316L SS
Surface finish Electropolish + Passivation
Nozzle 316L SS
Poppet 316L SS
Diaphragm Ni-Cr-Mo alloy
Seat PFA
Dimensions
—
AZ9200
[
\
\
L ‘ 1.5 (938.1)
\
I 52.62 (266.5)
‘ [Tel
| ©
)= R e (W
’—ﬁ i 1
92.99 (76.2)
A | A
1,50 (38.1
Connections — h A | —— 2 x 1/4-20 UNC depth 0.35 (8.9)
=7 inch | (mm) (Mounting hole)
—viz | 339 | (6.1) gun
TW12 3.00 [(76.2) -
FV16
—wivig | 367 |(©32)
TW16 | 3.00 | (76.2)

Flow Rate Characteristics

AZ9200 Inlet pressure: ===~ 150 psig (1.0 MPa) — 100 psig (0.69 MPa)

120 0.83
100 F 0.69
S| el T
g T g
S 80— 0.55 =
e e | T o
I e R e 2
g 60— ——————— 041 3
5 | || T 5
> N >
3 40 ~ 028 8
a I 3
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.

inch (mm)
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Delivery of
sub-atmospheric pressure

Single Stage Regulator for Ultra High Purity
AZ1100 series

® For UHP gas delivery

® Sub-atmospheric to low positive pressure delivery

® Flow capacity to 0.5 slpm

® Body material: 316L SS

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

How to Order
ﬁPort Numbe

|2PW||FV4||FV4

@

AZ11 01

Delivery pressure Bonnet option
Code Delivery pressure Code Bonnet
o1 100 mm Hg absolute to 10 psig No code| Standard
(-88 kPa t0 0.07 MPa) P__|Panel installation *4)
BP__ |Bonnet port (NPT 1/8 inch)
Material +4) Panel mounting hole:
Code | Body Poppet |Diaphragm| Nozzle : dia. 1.56 inch (39.6 mm).
s 316L S5 | 316L 53 c?:d? mate{;:t'erial
shp| 316188 N"acligy" N':ﬁgy" s16L. 88 No code| PCTFE (Standard)
TF PTFE *3)
Surface finish #3) PTFE recommended for applications
Code Surface finish Ra such as within a process tool.
No code| 10 pin. (0.25 um) Standard Ports Pressure gauge unit *?
Q 25 uin. (0.62 um) Code | Ports Code Unit
) ) ) 2PW | 2 ports No code]  psig/bar
Porting Configuration 3PW | 3ports MPA MPa
4PW | 4 ports %2) Pressure gauge unit MPa or psig/bar
- selectable. However under Japanese
(Inlet%g,ngﬁilt:t)g)s) regulation, only MPa is available in Japan.
Code Coniocions Gauge port (Inlet®3), Outlet®)
FV4 | 1/4 inch face seal (Female) Code __Pressure gauge*)
MV4 | 1/4 inch face seal (Male) psig/bar unit | MPa unit
FV6 | 3/8 inch face seal (Female) No code| No gauge port
MV6 3/8 inch face seal (Male) 0 | No pressure gauge (Connections: 1/4 inch face seal male)
TW6 3/8 inch tube weld V3 |-30in.Hg to 30 psig| -0.1 to 0.2 MPa
L |-30in.Hg to 60 psig| -0.1 to 0.4 MPa
Sample Order Number 1 |-30in.Hg to 100 psig| -0.1 to 0.7 MPa
4PW Pot & @ ®® H  |-30in.Hg to 160 psig| -0.1 to 1.1 MPa
AZ1101S[2PW|FV4|FV4 2 0 to 200 psig 0to 1.4 MPa
(DIN @0UT ®Gauge port (Inlet) gzw _xj _xj \?3 - 4 0 to 400 psig 0to 3 MPa
®Gauge port (Outlet) 4PWIFV4FV4V3V3MPA 1) Other range available. Refer to gauge guide (P.752).
APW FV4| 0|0 Select a pressure gauge, which has a larger pressure

Specifications

range than the delivery pressure range of the regulator.

Operating Parameters AZ1101

Delivery pressure 100 mm Hg absolute to 10 psig (-88 kPa to 0.07 MP:

a)

Gas

Select compatible materials of construction for the gas

Source pressure Vacuum to 300 psig (2.1 MPa)

Proof pressure Inlet 1.5 ?imes the ma)fimum 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)
Cv 0.05
[ Inboard leal 2x 101 Pam?/s
Leak rate

| Outboard leakage 2 x 1010 Pa-m¥/s *1)

Across the seat leak 4 x 109 Pa-m3/s #1)

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

Face seal, Tube weld

Connections

Bottom mount (Option: panel mount)

]
Internal volume 0.49in3 (8 cm3)

Weight 1.25 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 .
Delivery of sub-atmospheric pressure Az1 100 Sel‘les

Wetted Parts Material

Wetted Parts S I SHP
Body 316L SS

Surface finish Electropolish + Passivation

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

Seat PCTFE (Option: PTFE)

Dimensions inch (mm)
AZ1100

22.12 (053.8)

1.5 (938.1)

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

A

0.88 (22.4)
Connections — & 2 x 10-32 UNF depth 0.25 (6.4)
inch | (mm) "
FVa (Mounting hole)
—wva | 370 | (940)
FV6
WVe 470 |(119.4)
TW6 2.96 | (75.2)
Flow Rate Characteristics
AZ1100 Inlet pressure: 2 psig (14 kPa)
760 0
700 -8
2
g 600 21 3
T <
£ 500 35 o
E 5
© 400 -48 2
2 o
a S
8 300 61 >
g g
£200 75 B
2 a
8100 -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 General Applications | o @ intermediate

AK1000 series —

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

HF (option): to 120 slpm &_

S

©

>
7
How to Order .

ﬁPon Numbsr?
AK10 4PL

® Body material: Stainless steel and Brass available .
® Ni-Cr-Mo alloy internals available for corrosion resistance

D @ B

Material
Code| Body Poppet Diaphragm Pressure gauge unit *2 Bonnet option
B | Brass 316 SS 316 SS Code Unit Code Bonnet
S 316 SS i _ No code| psig/bar No code| Standard
SH Ni-Cr-Mo alloy | Ni-Cr-Mo alloy MPA MPa P__[Panel installation *6)
Ports #2) Pressure gauge unit MPa or psig/bar #6) Panel mounting hole:
Material . selectable. However under Japanese dia. 1.42 inch (36.1 mm).
i IRE B |[S,SH Connections regulation, only MPa is available in Japan. .
Inlet), Outlet?) Option
2p @ | (Inlet®, Outlet2) G t
3P | Refer to the [ ] Code| Connections (Ei::agzurzlz: ort®), Inlet@) Outletfs\) Code Specificati.on
4P | following porting [ ] 4 NPT 1/4 inch g Sy ] e Y No code| SFandard (Cv.. 0.09)
4PL | configurations. | @ | @ 4T [1/4 inch compression Code __rressure gauge - HF | High flow (Cv: 0.15)
5PC [ ] [ ] 6T |3/8 inch compression psighatinit ‘ st :
" No code| No gauge port Seat material
Delivery pressure o No pressure gauge Code Material
Code|  Delivery pressure _ ||Code|  Delivery pressure (Gauge port: 1/4 inch NPT) #2) | |No code| PCTFE (Standard)
01 |0.5t0 10 psig (0.0034 t0 0.07 MPa)| | 15 |5 to 150 psig (0.034 to 1.0 MPa) c No pressure gauge VS Polyimide *3)
02 | 10 30 psig (0.007 to 0.2 MPa) | | 20 |5 to 200 psig (0.034 o 1.4 MPa) (1/4 inch NPT plug is installed before shipment.) PK PEEK
06 |21to 60 psig (0.014 to 0.4 MPa)| | 30 |5 to 300 psig (0.034 to 2.1 MPa) V3 |-30in.Hg to 30 psig|-0.1 to 0.2 MPa TF PTFE #4) *5)
10 | 21t0 100 psig (0.01410 0.7 MPa)| | 50 |10to 500 psig (0.07 to 3.4 MPa) L |-30in.Hg to 60 psig|-0.1to 0.4 MPa| =3) Not available with SH material.
s N : 1 |-30in.Hgto 100 psig|-0.1to 0.7 MPa| =4) Source pressure rating is limited
Por“ng Conflguratlon — H |-30in.Hg to 160 psig|-0.1 to 1.1 MPa to 300 psig (2.1 MPa) or less.
® 2 |-30in.Hgto 160 psig| 0to 1.5 MPa #5) PTFE seats reduce seat
10 0 to 1000 psig 0to 7 MPa abrasion for flow cycle
40 0 to 4000 psig | Oto 28 MPa applicatio_n. Gas permeation is
1) Refer to gauge guide (P.752) for gauge specifications. greater with PTFE than PCTFE.
Select a pressure gauge, which has a larger pressure
range than the delivery pressure range of the regulator, | Sample Ordef/ng)Q((e
#2) 1/4 inch NPT plug s included only for port | - F;UDH \P f' Pe®
code 4PL and 5PC. 3P (414 V3[VPA
4P |44 1|V3|MPA
(DIN @OoUT (PExtra outlet port jgt 44 8 ‘/03 PA
(®Gauge port (Inlet) @Gauge port (Outlet) 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 0.003410 0.07 MPa) | (0.007 to 0.2 MPa) | (0.014 0 0.4 MPa) | (0.014 to 0.7 MPa) | (0.034 10 1.0 MPa) | (0.034 to 1.4 MPa) | (0.034 to 2.1 MPa) | (0.07 to 3.4 MPa)
Gas Select compatible materials of construction for the gas
Source pressure Vacu;ﬂ%gﬂ? i 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
Burst pressure Inlet 3 times the maximum source pressure
P Outlet 3 times the maximum delivery pressure
Ambient and operating temp -40 to 71°C (No freezing) *2)
Cv 0.09
Leak rate 1x 1019 Pa-m%/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
Ir ion Bottom mount (Option: panel mount)
Internal volume 0.49in3 (8 cm?3)
Weight 1.09 kg *3)

=1) Max. 300 psig (2.1 MPa) for PTFE seat.
#2) Max. 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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Option
High flow

Single Stage Regulator for General Applications

Low to intermediate flow AK1 000 Sel‘ies

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

Option Other Parameters

AK1020 AK1030 AK1050

AK1010 AK1015

AK1001 AK1002 AK1006

Cv

HF

Supply pressure effect

0.
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)

Wetted Parts B [ S [ SH AK1000 — 200 psig (1.4 MPa)
Body Brass 316 SS
Poppet 316 SS Ni-Cr-Mo alloy 100 0.69
Diaphragm 316 SS Ni-Cr-Mo alloy 90 0.62
PCTFE PCTFE
Seat (Option: Polyimide, PEEK, PTFE) | (Option: PEEK, PTFE) 5 80 055 s
a7 048 =
£ 60 041 2
H H . (7}
Dimensions inch (mm) § s0 034 §
o o
AK1000 z 40 028 = |AP
= 021 2
02.12 (053.8) S 5 01a 8| [SL
10 0.07 AZ
0 0.00
0 100 200 300 400
5 Flow rate (slpm, N2)
28 - 100 psig (0.69 MPa) —-= 80 psig (0.5 MPa)
g2 AK1000 - 40 psig (0.28 MPa) — 20 psig (0.14 MPa)
183 50 0.34
Q|5 E
£
o ; c
b=8 5 40 0.28 7
T2 3 s
S|TE b =
© 2 2 30 021 2
0 © @ a
%X © @ 17
I8 I <
sQ o S
N > 20 0.14 >
<< [ [
= 2
© ®
2 10 0.07 O
0.88 2 x 10-32 UNF depth 0.25 (6.4) 0 0.00
@24 (Mounting hole) o 2 Flow rate4(oslpm Nz) % %
2.00 (950.8
2 (g ) Inlet pressure: —-= 100 psig (0.69 MPa) ---- 50 psig (0.34 MPa)
AK1000HF — 30 psig (0.21 MPa)
60 g 0.41
50 R 0.34
< 40 =028 =
£ 1 g
2 5
8 30 Kz 021 @
. :
> >
2 20 S 014 §
b o =
a8 “ [}
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 flow
(Tied-diaphragm)

AK1500 Series ==

o High inlet pressure type: Max. 3500 psig (24.1 MPa)
® Flow capacity: to 30 sipm
® Body material: Stainless steel and Brass available A ‘:;
® Ni-Cr-Mo alloy internals available for corrosion resistance & )
S
2 '

® Tied-diaphragm design
How to Order
ﬁl‘g‘)rt Numbg\l'ﬁ
AK15|02|S|4PL []

Single Stage Regulator for General Applications

3

Delivery pressure - Bonnet option
Code| Delivery pressure gonnec“o,n\s Code Bonnet
02 | 1 to 30 psig (0.007 to 0.2 MPa) (Inlet®), Outlet2) Nocode]  Standard
06 | 2 to 60 psig (0.014 to 0.4 MPa) Code| Connections P |Panel installation #4)
10 | 2 to 100 psig (0.014 to 0.7 MPa) 4 NPT 1/4 inch +4) Panel mounting hole:
15 | 5 to 150 psig (0.034 to 1.0 MPa) 4T | 1/4 inch compression dia. 1.42 inch (36.1 mm).
. 6T | 3/8 inch compression
Material i
Code| Body Poppet Diaphragm $Gau ge port (?cijaet materla'!Aateriall
: Brass 316 SS 316 SS (Extra outlet port®), Inlet), Outlet®) Nocode] PCTFE (Standard)
sH| 21658 [ NiCrMoaloy | NiCr-Mo alloy Code |—Fressure gauge VS Polyimide *3)
psig/bar unit \ MPa unit PK PEEK
- f"’_"‘ls No code . No gauge port +3) Not available with SH material.
aterial o pressure gauge
Code Ports B_[5,SH|| ® |(Gaugeport 1/4inch NPT)*2| | pressure gauge unit*
2P [ ] c No pressure gauge Code Unit
3P__| Refer to the following [ ] (1/4inch NPT plugis installed before shipment,) No codel psig/bar
4PL | porting configurations. | @ [ ] V3 [-30inHgto30psig |-0.1t0 0.2 MPa| —aoor MPa
5PC [ ) [ ] L | -30in.Hg to 60 psig |-0.1 to 0.4 MPa| " .
. ) - 1 |30inHg fo 100 psig 0.1 10 0.7 MPal «2) Pressure gauge unit MPa or psig/bar
Porting Configuration H [30inHgiot60psigl0. o 1.1 MPa|  Sclectable. However
- o under Japanese regulation, only MPa
2 |-30in.Hgto 160 psig| Oto 1.5 MPa is available in Japan.
10 |0to 1000 psig | Oto 7 MPa
40 | 0to 4000 psig |0 to 28 MPa
#1) Refer to gauge guide (P.752) for gauge Sample Order Number
specifications. Select a pressure gauge, Pot © @ ® @ ®
which has a larger pressure range thanthe | AK1510S| 2P | 4 | 4
delivery pressure range of the regulator. 3P |44 1|MPA
A +2) 1/4inch NPT plug is included only for port j EII: j j g é MPA
égUT code 4PL and 5PC. 5pGl 41401201 [ViPA
(3Extra outlet port
@Gauge port (Inlet)
(®Gauge port (Outlet)
Specifications
Operating Parameters AK1502 I AK1506 I AK1510 I AK1515
Delivery pressure 110 30 psig (0.007 to 0.2 MPa) | 2to 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)
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 temp -40 to 71°C (No freezing) 1
Cv 0.09
Leak rate 1x 1010 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
Ir ion Bottom mount (Option: panel mount)
Internal volume 0.49in3 (8 cmd)
Weight 1.18 kg *2

#1) Max. 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) AK1 500 Sel‘les

Wetted Parts Material

Wetted Parts B I S I SH

Body Brass | 316 SS

Poppet 316 SS Ni-Cr-Mo alloy

Diaphragm 316 SS Ni-Cr-Mo alloy

Seat PCTFE PCTFE

(Option: Polyimide, PEEK) (Option: PEEK)

Dimensions inch (mm)
—
AK1500

02.12 (053.8)

Max. 5.0 (127)
Max. 5.6 (142) (When selecting
AK1050 and the panel mounting option)

0.88
(22.4)

2.00 (950.8)

2 x 10-32 UNF depth 0.25 (6.4)
(Mounting hole)

Flow Rate Characteristics

Inlet pressure:---- 3000 psig (20.7 MPa) Inlet pressure: === 100 psig (0.69 MPa) —-- 80 psig (0.55 MPa)
AK1500 — 200 psig (1.4 MPa) AK1500 ---- 40 psig (0.28 MPa) —— 20 psig (0.14 MPa)
100 0.69 50 L — 0.34
90 0.62
= 80 055 | |5 40 0.28 5
B o A o
a 70 0.48 = o =3
[} o
5 60 0.41 % 5 30 0.21 %
§ s0 034 8| |8 2
> 40 028 2| | & 20 014 2
5] ) ] ]
= 30 021 2 2 2
[ [} [ [
O 20 0149 | |2 10 0.07 2
10 0.07
0 0.00 0 0.00
0 100 200 300 400 0 20 40 60 80
Flow rate (slpm, N2) Flow rate (slpm, N2)

Note) 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 General Applications

Intermediate flow
(Tied-diaphragm)

AK1400T Sseries

® 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

AK14

02718

® Sub-atmospheric
pressure delivery option

® Tied-diaphragm design

How to Order
ﬁPort Numberﬁ

4PL[6]6]0][ ][0

Delivery pressure i
Code] Delivery pressure Ports Pressure gauge unit = Bonnet option
11030 psig (0.007 t0 0.2 MPa) Material Code Unit Code Bonnet
02 |  Sub-atmospheric (A): 100 mm Hg Code|  Ports B |S,SH No code psiglbar No code| Standard
absolute to 30 psig (-88 kPa to 0.2 MPa) 2P | Referto ° MPA MPa P | Panelinstallation®6)
06 110 60 psig (0.007 t0 0.4 MPa) 3P | the following ° +3) Pressure gauge Ut NP o psighar BP__ | Bonnet porl (NPT 1/8 inch)
10| 210100 psig (0.014100.7 MPa) 4PL | porting o @ selectable. However under Japanese #6) P.anel mounting hole:
15 510150 psig (0.034 to 1.0 MPa) 5PC | configurations. @ | @ regulation, only MPa s available in Japan. dia. 1.56 inch (39.6 mm).
Material ! ) Seat material Option _
Code] Body [Poppet|Diaphragn] Nozzle Range options *" Code Material Code Specification
B | Brass | . oIl 316Ss | [Code | Specification No code| PCTFE (Standard) Nocodel __Standard
LS| 316 SS I-a"gy © l;ﬂ\zr)—y 0 No code|  Standard VS Polyimide *4) High inlet pressure
SH NiCrioaloy| | A [ Sub-atmospheric #4) Not available with SH materal. | MR | (Ver B sss S000ps0
#1) Only available with AK1402T.
) Only available wi (Zatuge :I":’t 15 Inltd), Outit) *5) AW ACHT sn AT
Porting Configuration Y (Extra outlet port ), Inlet), Outiet)
_ Connections Code __Pressure gauge*2
(Inlet®, Outlet?) psiglbarunit | MPa unit
Code| Connections Nolcode No gauge port
2 NPT 1/2 inch 0 |No pressure gauge (Gauge port: 1/4 inch NPT) #2)
6 NPT 3/8inch C | Nopressure gauge (1/4 inch NPT plug is installed before shipment.)
p V3 |-30.in.Hgto 30 psig| -0.1t0 0.2 MPa
8 NPT 1/2 inch - -
- - L |-30in.Hgto 60 psig| -0.1to 0.4 MPa
4T |1/4 inch compression - n
- - 1 -30in.Hg to 100 psig| -0.1to 0.7 MPa
6T |3/8 inch compression n n
8T [1/2 inch compression H |-30in.Hgto 160 psig| -0.1to 1.1 MPa
V2 |-30in.Hg to 200 psig| -0.1to 1.4 MPa
Sample Order Number 2 |-30in.Hgto 169 psigl Oto1.5MPa
AK1410TS 4 0 to 400 psig 0to 3 MPa
Pt 000 30| 0103000 pag | 01021 i
= — 2P [6]6 (] psig (o] a
(DIN @ouT (3Extra outlet port 3P (616 1 [MPA 40 0 to 4000 psig 0to 28 MPa
@aauge port (Inlet) G)Gauge port (Outlet) 4PL|6]60 1 [MPA| | 1) Refer to gauge guide (P.752) for gauge specifications. Select a pressure gauge,
gF:”(IE g g g m ? PR 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 AK1402TCIA AK1402T AK1406T AK1410T AK1415T
. 100 mm Hg absolute to 30 psig 1 to 30 psig 1 to 60 psig 2 to 100 psig 510 150 psig (0.034 o 1.0 MPa)
Delivery pressure (-88 kPa t0 0.2 MPa) | (0.007 to 0.2 MPa) | (0.007 to 0.4 MPa) | (0.014 to 0.7 MPa) | (Souce pressure 100psiorless )

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 15 t_imes the max_imum soprce 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

-40 to 71°C (No freezing) *2)

Ambient and op

Cv

0.45

Leak rate

1x 1010 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

Bottom mount (Option: panel mount)

Internal volume

0.65 in3 (10.6 cm?)

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) Max. 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) AK1 400T Serles

Option

High inlet pressure
Changes from the standard type are:

[ Option [ Other Parameters AK1410T |

AK1415T |

HR | Source pressure

Vacuum to 3000 psig (20.7 MPa) |

Wetted Parts Material

Wetted Parts B I S I SH
Body Brass | 316 SS
Poppet Ni-Cr-Mo alloy
Diaphragm Ni-Cr-Mo alloy
Nozzle 316 SS [ Ni-Cr-Mo alloy
Seat PCTFE (Option: Polyimide) \ PCTFE

Dimensions
AK1400T

inch (mm)

52.12 (053.8)

21.50 (938.1)

i Bonnet port Note)
[, 2onnet port 77

02.62 (066.5)

Max. 5.6 (142
Max. 6.0 (152) (When selecting option code P or HR)

e
o 1|
0.69
(17.5)

| 088 | |

22.4) 2 x 10-32 UNF depth 0.25 (6.4)

Flow Rate Characteristics

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

(Mounting hole)

2.50 (063.5)

Note) The standard port is 21.5. When selecting the AK1402TA or the
option code P or HR, the connection is NPT1/8 female thread.

AK1400T 1/2 inch Connection *)
80 0.55
S
Sy
70 0.48
B 60 - o041 §
=2 — =
o 50 0.34 o
5 4 5
@ 7]
& 40 = 0.28 2
S N s
2 30 021 2
2 2
g 20 = 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
. 40 0.28 E
3 2
o
5 30 021
173 [7}
¢ 8
> 20 014 &
o o
= — 2
L T N ]
2 10 m—sl e 0.07 ©
0 0.00
0 40 80 120 160 200
Flow Rate (slpm, N2)
AK1400TA Inlet pressure: 0 psig (14 kPa)
760 — 0
700 1 -8
2 —
3600 21
I 2
£ 500 -85 5
ETN || g
400 -48 %
2 s
g 300 \ -61 uE;
2
5200 75 3
% D e
0100 -88
0 -101
0 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.

715 ®



Single Stage Regulator for General Applications High flow

AK1300 series

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

How to Order

Port Number
Mo o @ |

AK13 |02

Delivery pressure

Bonnet option

Code| Delivery pressure Code Bonnet
02 | 11030 psig (0.007 to 0.2 MPa) No code| Standard
06 | 21060 psig (0.014 to 0.4 MPa) D P Panel installation*4)
10 | 210 100 psig (0.014 10 0.7 MPa) c . Gauge port (Outlet®), @) - Bonnet port
15 | 50 150 psig (0.034 to 1.0 MPa) °“"e°“°/’13 Code _Pressure gauge *1) _ (NPT 1/8 inch)
(Inlet(), Outlet(2) psig/bar unit | MPa unit N -
. - +4) Panel mounting hole: dia.
Material Code] Connections No code| No gauge port ;
- n 1.56 inch (39.6 mm).
Code] Body | Poppet | Diaphragm 4 NPT 1/4 inch 0 No pressure gauge .
B | Brass 316 S Ni-Cr-Mo 6 NPT 3/8 inch (Gauge port: 1/4 inch NPT) #2) Seat material
S [316SS alloy 8 | NPT 1/2inch c No pressure gauge Code Material
4T [1/4 inch compression (1/4inch NPT plug is installed before shipment.) No code| PCTFE (Standard)
Polrts 6T |3/8 inch compression V3 |-30in.Hg to 30 psig|-0.1 to 0.2 MPa TF PTFE *3)
Codel Ports Material 8T [1/2 inch compression L |-30in.Hg to 60 psig|-0.1to 0.4 MPa «3) PTFE seats reduce seat abrasion for
B |S,SH 1 |-30in.Hg to 100 psig|-0.1 t0 0.7 MPa flow cycle application. Gas permeation
2P | Referto the [ ] H  |-30in.Hg to 160 psig|-0.1 to 1.1 MPa is greater with PTFE than PCTFE.
3P | following porting [ ] 2 |-30in.Hgto 160 psig|O to 1.5 MPa 42
[4PL| configurations. ° ° Pressure gauge unit *?

*
_ . ) eatans. Sooc apresaue gage, | €002 D
Portmg Conflgurahon which has a larger pressure range than the giolcoce psig/bar
delivery pressure range of the regulator. MER MPa
#2) 1/4inch NPT plug is included only for port ~ *2) Pressure gauge unit MPa or psig/bar
code 4PL. selectable. However under Japanese
regulation, only MPa is available in Japan.

Sample Order pmber
Pot © @
AK1302S| 2P | 6 | 6
3P | 6|6 V3|MPA
a ) D) 4PL| 6 | 6 | 0 |V3|MPA
(DIN @0ouT 3@ Gauge port (Outlet) AR AR
Specifications
Operating Parameters AK1302 I AK1306 I AK1310 I AK1315
Delivery pressure 110 30 psig (0.007 to 0.2 MPa) \ 210 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 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 operati I -40 to 71°C (No freezing)
Cv 1.1
Leak rate 1x 1019 Pa-m¥/s
Connections NPT female, Compression
Supply pressure effect 4.6 psig (0.031 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
Ir i Bottom mount (Option: panel mount)
Internal volume 0.65 in3 (10.6 cm3)
Weight 2.0kg*

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

Wetted Parts Material

Wetted Parts B I S
Body Brass | 316 SS
Poppet 316 SS
Diaphragm Ni-Cr-Mo alloy
Seat PCTFE (Option: PTFE)
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Single Stage Regulator for General Applications .
High flow AK1300 Series

Dimensions inch (mm)
AK1300

22.12 (953.8)

&

L 7

1.5 (938.1)

22.62 (066.5)

Max. 5.6 (142)
Max. 6.0 (152) (When selecting option code P or BP)

IN
gl
i =
i i
0.88
(22.4) 2 x 10-32 UNF depth 0.25 (6.4)
(Mounting hole)
©2.50 (963.5)

Note) The standard port is @1.5. When selecting the option code P,
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 e | 0.83 35 0.24
s || T . s |5 w
210 ke —— == —oeo &| |g 021 g
® e |e 25 017 o
2 055 > 2 3
173 1723
4 gl |8 2 0.14 §
s 041 & | & S
g 2 | § 18 010 2
= 028 2| |2 £
3 gl |8 10 007 3
0.14 5 0.03
I N
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 Nz gas is flowing.
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High flow

Single Stage Regulator for General Applications  (tieq-diaphragm)

AK1200 series

® High inlet pressure type Standard: Max. 1700 psig (11.7 MPa) @ Ni-Cr-Mo alloy internals
HR (option): Max. 3000 psig (20.7 MPa)  available for corrosion
® Flow capacity Standard: to 800 slpm resistance
HF (option): to 1000 sipm ® Tied-diaphragm design
FC (option): to 1500 slpm
® Body material: Stainless steel and Brass available

How to Order CRors”
r rntumee—
AK12[02]S][4PL] -

@ ) @

Material & Portsé Bonnet option
Code| Body | Poppet |Diaphragm Code B I\B/Iate;iaéH Ng?:(;ze S?;:dn;rtd
B | Brass b . —
s 31688 | NicrMo | [2P ° Pressure gauge unit *? P__| Panelinstallation **)
sh |316 S8 [Ni-CrMo| alloy | [3P] zﬁf&i‘;’g‘zz fing D Code Unit _BP_| Bonnet port (NPT 1/8 inch)
alloy |4PL | configurations. ) ) No code| psig/bar +6) Panel mounting hole: dia. 1.56 inch (39.6 mm).
5PC [ ] [ ] MPA MPa Option
Delive ressure " ~ PN #2) Pressure gauge unit Code Specification
Code] ryDZivery pressure Cor ons (Inlet(r), 9”"9"2/‘) MPa or psig/bar No code]  Standard (Cv: 0.65)
02 | 1 to 30 psig (0.007 to 0.2 MPa) Code Connections selectable. However HF High flow (Cv: 1.1)
06 | 210 60 psig (0.014 to 0.4 MPa) & NPT 1/4 inch under Japanese FC__|Force compensation(Cv: 0.66) *4) *5
10 |2 to 100 psig (0.014 to 0.7 MPa) 3 NPT 3/8 inch regulation, only MPa High inlet pressure
15 |5 to 150 psig (0.034 0 1.0 MPa) J NPT 1/2inch_ is available in Japan. HR (Max. inlet pressure
25| Preset to 250 psig (1.7 MPa) AT | 1/4 inch compression 3000 psig (20.7 MPa)) *4
OTh /8 !nCh compression #4) FC option is not available with
Porting Configuration 8T | 1/2 inch compression AK1202, AK1206 and AK1225.
. «5) FC option is available with 1/2 inch
lGauge port (Extra outlet port3), Inlet@), Outlet) NPT or 1/2 inch compression.
Pressure gauge *1) Seat material
Code z ; : -
psig/bar unit I MPa unit Code Material
No code No gauge port No code| PCTFE (Standard)
0 | No pressure gauge (Gauge port: 1/4 inch NPT) *2) VS Polyimide *3)
C | No pressure gauge (1/4inch NPT plug s installed before shipment.) #3) Not available with SH material.
V3 -30 in.Hg to 30 psig -0.1t0 0.2 MPa
L | -30inHgt060psig | -0.1t00.4 MPa || Sample %’d:",]ﬂ‘,‘i'ﬂge!@ ®
1| 80inHgto 100 psig | -0.1t00.7MPa || akio02s[ 3P T8 8T T T
H -30 in.Hg to 160 psig -0.1to 1.1 MPa 3P 8 V3MPA
2 -30 in.Hg to 160 psig 0to 1.5 MPa 4PL| 8 0 V3[MPA
10 0 to 1000 psig 0to 7 MPa 4PL |8 0 0
DIN @OUT BExtra outlet port 40 0 to 4000 psig 0to 28 MPa 5PC|181810[40V3MPA

(@Gauge port (Inlet) ®Gauge port (Outlet) 1) Refer to gauge guide (P.752) 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 psi 2 to 60 psi 2 to 100 psi 5t0 150 psig (0.034to 1.0MPa)| Preset to 250 psi
Delivery pressure (0.007 to O.g I\EII)Pa) (0.014 to O.’Zt I\%Pa) (0.014 to 0.$ MgPa) (Sourcepvezsugre(mﬁOpswgor\ess]*1! (1.7 MPa) Xg) ¢
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
Ambient and operating temperature -40 to 71°C (No freezing) *3)
Cv 0.65
Leak rate 1x 1019 Pa-m?/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
| llation Bottom mount (Option: panel mount)
Internal volume 0.65 in3 (10.6 cm3d)
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. Custom inlet/outlet pressure settings available. Please contact SMC.

%3) Max. 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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Options

1.High flow Higher flow capacity with internal changes only, no change in external

dimensions.

Single Stage Regulator for General Applications
High flow (Tied-diaphragm)

Changes from the standard type are:

Option

Other Parameters

Cv

AK1202 | AK1206 | AK1210 | AK1215 | AK1225
1.1

HF

Supply pressure effect

4.2 psig (0.029 MPa) rise in delivery pressure-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

||
AK1200 Series

Dimensions

AK1200
22.12 (953.8)

inch (mm)

Source pressure Vacuum to 300 psig (2.1 MPa)
v 0.65

FC Supply pressure effect

4.2 psig (0.029 MPa) rise in delivery pressuré 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)

Max. 5.6 (142)

Wetted Parts Material

Max. 6.5 (165) (When selecting option code FC)

Max. 6.0 (152) (When selecting option code P or HR)

Wetted Parts B S | SH AP
Body Brass | 316 SS —
Poppet 316 SS [ Ni-Cr-Mo alloy .I,\- SL
Diaphragm Ni-Cr-Mo alloy fi fl il Rl
Seat PCTFE (Option: Polyimide) PCTFE 2(;3(;3 (222;‘5\2)( 10-32 UNF depth 025 64) | AZ
22.50 (063.5) (Mounting hole)
Note) The standard port is 1.5. When selecting m
the option code P, HR, or FC, the connection
.. is NPT1/8 female thread.
Flow Rate Characteristics
Inlet pressure: ===~ 1700 psig (11.7 MPa) —— 500 to 1000 psig (3.4 {0 6.9 MPa) Inlet pressure: ---- 80 psig (0.55 MPa) — 60 psig (0.41 MPa)
AK1200 1/2 inch connections ) AK1200 1/2 inch connections *)
90 0.62 50 F==3 0.34
- 45 B ST S 0.31
80 0.55
5 E 5 40 <o = 0.28 E
@ @® T=~a
< 70 0.48 % e 35 {024 S
e o 2 e
5 H 3 30 ~ T 1 0.21 H
3 60 041 8 8 25 S 017 4
= = s ™~ = -"'---._ a
> S| & 20 =014 &
% 50 0.34 2 % 1) —— 0.10 E
[5] o= )
[a} [a} ] o
40 028 10 0.07
5 0.03
30 0.21 0 0.00
0 100 200 300 400 500 600 700 800 900 1000 0 50 100 150200 250 300 350 400 450 500 550 600 650 700
Flow rate (slpm, N2) Flow rate (slpm, N2)
Inlet pressure: —-= 150 psig (1.0 MPa) ---- 100 psig (0.69 MPa) Inlet pressure: 150 psig (1.0 MPa)
AK1200HF — 50 psig (0.34 MPa) AK1200FC 3/4 inch connections *)
100 p— 0.69 75 0.52
90— Jr===- —— - 0.62 —
5 80 S pm————y 0.55 g 5 60 0.41 ;_ﬂ;
g0 ossl| |8 s
[ o
5 60 0.41 % 5 45 0.31 g
8 501 0.34 8 8 P \ 3
S I C e - s S I a5
> 40 e — 028 2 > 30 021 5
[ I I I s D @ ] )
2 30 021 2 2 2
------ [ )
8 pohe 0140 |9 45 0102
10 0.07
0 0.00 0 0.00
0 200 400 600 800 1000 0 400 800 1200 1600 2000
Flow rate (slpm, N2) Flow rate (slpm, N2)

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

AK9200 series

® 3/4 inch port size

® Inlet pressure: Max. 300 psig (2.1 MPa) L1}
® Flow capacity: to 2000 slpm T =1
® Body material: 316 SS

Single Stage Regulator for General Applications

-
s 1A
-
v
How to Order
—
Port Number
Delivery pressure J— @@
Code Delivery pressure )
02 | 1to 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 | *3) Panel mounting hole: dia.39.6 mm.
| s [ 36Ss | 316SS | Ni-Cr-Moalloy |
Ports¢——————— Pressure gauge unit 2
W Connections Ngziz 5 5 Sli"g';g -
ports 1) (Y
Inl ,,(:Outlet\z, MPA MPa
n «2) Pressure gauge unit MPa or psig/bar
m NPT /4 inch selectable. However under Japanese
: . : _ regulation, only MPa is available in
Porting Configuration Gauge port (Outlet®, @) ; a% "y Y
4 Pressure gauge *1)
et psig/lbar unit | MPa unit
0 |No pressure gauge (Gauge port: 1/4 inch NPT) *2)
c No pressure gauge
(1/4 inch NPT plug is installed before shipment.)
V3 | -30in.Hgto30psig | -0.1t00.2MPa | .1) Refer to gauge guide (P.752) for gauge specifi-
TOP VIEW L [ -30inHgto60psig | -0.1t00.4MPa cations. Select a pressure gauge, which has a
T 1 |-30inHgto100psig| -0.1t00.7MPa larger pressure range than the delivery pres-
Q;IN @out H -30 ?n.Hg to 160 ps?g -0.1t0o 1.1 MPa sure range of the regulator.
(3@Gauge port (Outlet) 2 [-30in.Hg to 160 psig 0to 1.5 MPa 2) 1/4 inch NPT plug is included.
Specifications
————
Operating Parameters AK9202 AK9206 AK9210 AK9215
. 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 to 0.4 MPa) (0.014 t0 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)
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
P Outlet 3 times the maximum delivery pressure
Ambient and operating temperature -40 to 71°C (No freezing)
Cv 1.6
Leak rate 1x 1010 Pa-m¥/s
Connections NPT 3/4 inch
Supply pressure effect 7 psig (0.048 MPa) rise in delivery pressure per 100 psig (0.7 MPa) source pressure drop
Ir ion Bottom mount (Option: panel mount)
Internal volume 2.21in3 (36 cmd)
Wetted Parts Material
Wetted Parts S
Body 316 SS
Nozzle 316 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

Dimensions inch (mm)
AK9200

21.5 (938.1)

i 02.62 (066.5)

Max. 6.4 (162.6)
Max. 6.9 (175.3) (P & BP Option)

N
|
—|S
I
92.99 (975.9)
1.5 (38.1)
T 2 x 1/4-20 UNF depth 0.35 (8.9)

(Mounting hole)

Flow Rate Characteristics

AK9200 inlet pressure: ---- 150 psig (1.0 MPa) — 100 psig (0.69 MPa)

120
100 = 0.69
5 0
2 T o
S gl 055
LR S N e
= I It U L ) s =
[ 2 It C U I I S
| S S 041 ¢
e N I I ST 4
> o >
g 40 ~ 028 8
8 —— 3
20 0.14
0 0.00
0 500 1000 1500 2000 2500 Note) slpm, Nz: The volumetric flow rate under normal conditions
Flow rate (slpm, N2) (0°C, 1 atm) when N2 gas is flowing.

721

N> EE



Two Stage Regulator for General Applications (L;;gdf_';gph,agm)

AK1700 series

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

® Flow capacity Standard: to 30 slpm

® Body material: Stainless steel and Brass available

® Ni-Cr-Mo alloy internals available for corrosion resistance
® Minimizes supply pressure effect by two stage regulation
® Tied-diaphragm design

How to Order
ﬁPort Numberﬁ
D@ O]

AK17 [02]S] 5PC [4][4][0]0]

Delivery pressure
Code| Delivery pressure
92| 11030 psig (0.007 to 0.2 MPa) Connections Bonnet option
06 | 2to 60 psig (0.014 to 0.4 MPa) N
10 | 210 100 psig (0.014 to 0.7 MPa) (Inlet®, Outlet?) Code Bonnet
20 | 5to 200 psig (0.034 to 1.4 MPa) Code Connections No code| Standard
4 NPT 1/4 inch P Panel installation *4)
Material 4T | 1/4 inch compression #4) Panel mounting hole:
Code| Body Poppet Diaphragm dia. 1.42 inch (36.1 mm).
oo giess 31685 le
Far] 316 SS : auge port .
SH Ni-Cr-Mo alloy | Ni-Cr-Mo alloy (Extra outlet portd), Inlet, Outiet?) (l:c:jppet feature ol;:)tlct)n
. . . B P ode eature
Porting configuration ace psig;zzfuur:itﬁaltjllgli’ea unit No code| Standard

(First and second stage tied diaphragm)

® @ No cod| N rt
® 0) o code| Noopiz:u?:ggjge o First stage tied,
~ B @) ©)] 0 (Gauge port: 1/4 inch NPT) *2) second stage free poppet
@IN @ouT - ;
JIN @) c Nopessueguge Seat material

(3Extra outlet port (104inch NPT plugi shipment)

@aauge port (Infet spC V3| -30inHylo % psigl01 002 WP Ng‘;‘;:e 5 CTF"?(‘;’;: )
‘@Gauge port (Outlet) L -SO‘m.Hg 10 60 p5|g -0.1t0 0.4 MPa VS Polyimide 3
1 |-30in.Hgto 100 psig|-0.1 to 0.7 MPa
H_ |:30inHgto 160 psig|-0.1 to 1.1 MPa BK . PEI.EK X
Sample Ogienr b{\gmﬁpe%\ @ @ 2 |30inHgto 160 psigl 0to 1.5 MPa #3) Not available with SH material.
ot © @ ® @ ® -
AK1702S [5PCT 4 [4T0 [0 0] | lg g;g lggg g::g 001?273%; Pressure gauge unit 2
[5PCl 4 [ 4 | 0 [V3[40|MPA| 9 Codo Onit
1) Refer to gauge guide (P.752) "
. No code| psig/bar
for gauge specifications. MPA MPa
Select a pressure gauge, which - .
has a larger pressure range «2) Pressure gauge unit MPa or pS|g/lbar selectable:
than the delivery pressure Hovyever ynder Japanese regulation, only MPa is
range of the regulator. available in Japan.
%2) 1/4 inch NPT plug is included.
Specifications
——————
Operating Parameters AK1702 AK1706 AK1710 AK1720
" 1to 30 psi 2 to 60 psi 2 to 100 psi 5 to 200 psi
Delivery pressure (0.007 to o.g I\%Pa} (0.014 to O.el I\%Pa) (0.014 to o.g MgPa) (0.034 to 1.5 MgPa)
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
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) *
Cv 0.05
Leak rate 1x 1010 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
Ir ion Option: panel mount
Internal volume 0.9in3 (15 cm3)
Weight 1.95 kg *2

#1) Max. 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

Wetted Parts Material

Low flow (Tied-diaphragm)

Wetted Parts B I S I SH
Body Brass | 316 SS
Poppet 316 SS Ni-Cr-Mo alloy
Diaphragm 316 SS Ni-Cr-Mo alloy
Seat PCTFE (Option: Polyimide, PEEK) PCTFE (Option: PEEK)
Dimensions
—
AK1700

Flow Rate Characteristics

22.12 (953.8)

Max. 6.9 (175.3)
Max. 7.5 (190.5) (When selecting option code P)

AK1700 Inlet pressure: 200 to 3000 psig (1.4 to 20.7 MPa)
100 0.69
90 0.62
5 80 S 0.55 5
& 70 e — 048 =
(]
5 60 — 0.41 %
8 50 — 034 §
> 40 —— S 028
[
2 30 — 0.21 %
\
e 20 — 0140
10 —— 0.07
0 T~ 0.00
0 50 100 150 200
Flow rate (slpm, N2)

||
AK1700 Series

inch (mm)

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

when Nz 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)
® Body material: Stainless steel and Brass available
® Ni-Cr-Mo alloy internals available for corrosion resistance

How to Order

ﬁPort@Numberﬁ
D@

[©] 0l

4]4]0][0] ]

BP10

Operating pressure Bonnet option
Code| pressure Code Bonnet
01 | 0.5to 10 psig (0.0034 to 0.07 MPa) No code| Standard
02 1 to 30 psig (0.007 to 0.2 MPa) Connections P | Panel installation *3)
06 2 to 60 psig (0.014 to 0.4 MPa) (InIet@, Outlet@) %3) Panel mounting hole: dia.
10 5 to 100 psig (0.034 to 0.7 MPa) Codel Connecions 1.42 inch (36.1 mm).
20 15 to 200 psig (0.1 to 1.4 MPa) 2 NPT 1/4 inch
30 15 to 300 psig (0.1 to 2.1 MPa) 4T | 1/4 inch compression Seat material
Material Code Material
Code]  Body Nozzle Diaphragm l No.:;de FKM és_}tsgdard)
2 Brass 316 SS 316 SS Gauge port (Inlet®), @) KZ FFKM
feg] 316SS - - Pressure gauge *1)
SH Ni-Cr-Mo alloy | Ni-Cr-Mo alloy Code psigiar unit] MPa unit -
Portse |Nocode No gauge port Pressure gauge unit
Material 0 No pressure gauge *2) Code Unit
Code Ports (Gauge port: 1/4 inch NPT) | [No code psig/bar
2P | Pl fer to the followi 2 S’OSH Hopressure gaug MPA MPa
aPL oiailﬁe gir?fri tlojrtat?or?s owing o o © (114 ingh NPT plug i nstalle before shipment) | *2) Pressure gauge unit MPa or psig/bar
P 9 9 = V3 | -30inHglo30psig [-0.1 o 0.2 MPa selectable. However under Japanese
Porting Configuration 1 [-30inHgto100psig|-0.1 to 0.7 MPa regulation, only MPa is available in
) H | -0nHglo160psig | 0.1to 1.1 MPa| ~ Japan.
¥ @ V2 | -30inHgto200psig|-0.1to 1.4 MPa
2 -30inHgto 160 psig | O to 1.5 MPa
4 010 400 psig | 0to 3 MPa
10 |0to 1000 psig| Oto7 MPa
«1) Refer to gauge guide (P.752)
for gauge specifications.
Select a pressure gauge, which
DIN @ouT @@ Gauge port (Inlet) has a larger pressure range
than the delivery pressure Sample Order Number/
range of the regulator.
+2) 1/4 inch NPT plug is included | BP10[01]S] 2F’ aTa] 1 T
only for port code 4PL. 4141011IMPA
Specifications
————
Operating Parameters BP1001 BP1002 BP1006 BP1010 BP1020 BP1030
" 0.5 to 10 psig 1 to 30 psig 2 to 60 psig 5 to 100 psig 15 to 200 psig 15 to 300 psig
Operating pressure (0.0034 to 0.07 MPa)| (0.007 to 0.2 MPa) | (0.014 to 0.4 MPa)| (0.034 to 0.7 MPa) | (0.1 to 1.4 MPa) | (0.1 to 2.1 MPa)

Select compatible materials of construction for the gas

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 temp -10 to 71°C (No freezing) *1)

Cv 0.3

Leak rate 1x 1019 Pa-m?/s

Connections NPT female, Compression

Bottom mount (Option: panel mount)

Internal volume 0.49 in3 (8 cm3)

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 I S I SH
Body Brass | 316 SS
Diaphragm 316 SS [ Ni-Cr-Mo alloy
Nozzle 316 SS | Ni-Cr-Mo alloy
Seat FKM (Option: PTFE, FFKM)
Seal PTFE

Dimensions
BP1000

22.12 (053.8)

=

g

o

g

o

g

— ©

<l

e

s

<&

%=

<

b

¥

©

s

0.88
(@2.4) 2 x 10-32 UNF depth 0.25 (6.4)
Mounting hol
02.00 (250.8) (Mounting hole)

Flow Rate Characteristics

BP1000

30 0.21

28 —— 0.19
D 26 018 &
g L — s
S 24 017 @
2 2
g 22 0.15 g
a . a
% 3
8§ 20 014 8

18 0.12

16 0.11

20 40 60 80 100
Flow rate (slpm, N2)

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

BP1000 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

ﬁPort Numberﬁ
Operating pressure Bonnet option
Code Pressure Code Bonnet
01 | 0.5to 10 psig (0.0034 to 0.07 MPa) . No code| Standard
02 1 to 30 psig (0.007 to 0.2 MPa) Connre\ctlons o P__ | Panel installation *3)
10| 5 to 100 psig (0.034 to 0.7 MPa) (Inlet(D), Outlet2) +3) Panel mounting hole: dia.
20 15 to 200 psig (0.1 to 1.4 MPa) Code Connections 1.42 inch (36.1 mm).
30 15 to 300 psig (0.1 to 2.1 MPa) FV4|1/4 inch face seal (Female)
MV4| 1/4 inch face seal (Male) :
Material TW4|  1/4inch tube weld Seat material _
- Code Material
Code Body Nozzle | Diaphragm FV6|3/8 inch face seal (Female) No code| FKM (Standard)
S 316L SS 316L SS MV6| 3/8 inch face seal (Male) TF PTFE
SH | secondary remelt Ni-Cr-Mo alloy TW6 3/8 inch tube weld KZ FEKM
it - S i #2)
Surface finish lGauc.e port (Inlet®) ——*Pressure gauge unit
Code | Surface finish Ra max - Code Unit
- Pressure gauge *1 "
No code| 15 pin. (0.4 um) Standard Code . A o No code| psig/bar
- psig/bar unit \ MPa unit
1] 10 pin. (0.25 um) MPA MPa
~ No code,| No gauge port -
\4 7 pin. (0.18 pm) No pressure gauge #2) Pressure gauge unit MPa
X 5 in. (0.13 um) Y (Connections: 1/4 inch face seal male) ﬁiro’\jvselgl/ebras:c?sls?ai:blaeﬁese
Ports V3_ | -30 in.Hg to 30 psig | -0.1 to 0.2 MPa requiation. onl le,’a .
Code | Ports L [ -30in.Hg to 60 psig | -0.1to 0.4 MPa av?ailable in Ja\;gan.
Porting Configuration 2PW | 2 ports 1 [-30.in.Hg to 100 psig| -0.1 to 0.7 MPa
3PW | 3 ports H_[-30in.Hg to 160 psig|-0.1 to 1.1 MPa
V2 |-30in.Hg to 200 psig| -0.1 to 1.4 MPa
2 |-30in.Hgto 160 psig| Oto 1.4 MPa
4 0 to 400 psig 0to 3 MPa
+1) Refer to gauge guide (P.752) for gauge specifications. Select a pressure gauge,
which has a larger pressure range than the delivery pressure range of the regulator.

DIN @0UT @)Gauge port (Inlet) Sample Order Number

Port 3
BP10[01]S[2PW[FVA[FV4[ | |
3PWI|FV4|FV4| V3 [MPA]

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.(?7 I\%IPa) (0.007 to o.pz I\%Pa) (0.034 to 0.5 MgPa) (0.1t01.4 I\F;IPg) (0.1t02.1 K’Api)
Gas Select compatible materials of construction for the gas
Proof pressure Inlet 15 t_imes the max_imum soprce 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 temp -10 to 71°C (No freezing) *1)
Cv 0.3
Leak rate [ Inboard leak 2 x 1011 Pa-m3/s

| Outboard leakage 2 x 1010 Pa-m3/s He

Across the seat leak Bubble tight
Surface finish Ra ma x 15 pin. (0.4 pm)  Option: 10 pin. (0.25 um), 7 pin. (0.18 um), 5 uin. (0.13 um)
Connections Face seal, Tube weld
Ir llation Bottom mount (Option: panel mount)
Internal volume 0.49 in3 (8 cm3)
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 BP1000 Series

Wetted Parts Material

92.25 (957.2)

Max. 5.0 (127
Max. 5.6 (142) (P Option)

Wetted Parts S I 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
——
BP1000 92.12 (953.8)
I
I
. i 1.50 (938.1)
I
[ ]
\
- A
Connections inch. [ (mm)
FV4
va 3.70 | (94.0)
TW4 2.96 | (75.2)
FV6
—ive ] 470 |(119.4) [y
TW6 2.96 | (75.2)
Flow Rate Characteristics
BP1000
30 0.21
28 — 0.19
_’g 26 0.18 ;_‘a
& L — =
2 24 017 @
2 2
522 015 ¢
] ]
8 20 014 &
18 0.12
16 20 40 60 80 100 oM
Flow rate (slpm, N2)

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

2 x 10-32 UNF depth 0.3 (6.4)

(Mounting hole)

inch (mm)
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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
——

\:? £
Th~— .
- e‘.q‘

—— Port Numberﬁ
@ @ ®
Delivery pressure Option
[Code] Delivery pressure | Code | Specification
[PA] 710 150 psig (0.05 to 1.0 MPa) | Connections (Inlet(), Outlet) No code|  Standard
i Code Connections (C_V: 0.09)
Material FV4 [1/4 inch face seal (Female) HF High flow
Code| Body | Poppet |Diaphragm| Nozzle MV4 | 1/4 inch face seal (Male) (Cv: 0.15) *®
S | 316LSS | 316L SS | 316L SS 316L SS TW4 1/4 inch tube weld +6) Full outlet pressure rating
SHP | secondary FV6 |3/8 inch face seal (Female) may not be achieved at
SH | remelt | Ni-Cr-Mo | Ni-CrMo [\ W MV6 | 3/8 inch face seal (Male) allinlet pressure.
| Ni-Cr-Mo alloy alloy alloy TW6 3/8 inch tube weld Seat material
alloy Code Material
Surface finishe————! INo code| PCTFE (Standard) |
= 4 Gauge port (Inlet®), Outlet®) Vs Polyimide *3)
Code Surface finish Ra max Port - TF PTFE *4 %5)
No code| 15 pin. (0.4 um) Standard orts Code _Pressure gauge *) BN Table Wity SHP
m 10 win. (0.25 um) Code | Ports psig/bar unit | MPa unit *3) Not available wit )
i 2PW | 2ports No code| No gauge port SH, H materials.
\J 7 in. (0.18 pm) «4) Source pressure rating is limited
X 5 uin. (013 3PW | 3 ports No pressure gauge )
uin. (0.13 um) 0 NN t0 300 psig (2.1 MPa) or less.
4PW | 4 ports (Connections: 1/4 inch face seal male) +5) PTFE seats reduce seat
V3 | -30in.Hg to 30 psig | -0.1 t0 0.2 MPa abrasion for flow cycle
Porting Configuration (Top view) L | -30in.Hgto60 psig | -0.1t0 0.4 MPa application. Gas permeation is
1 |-80in.Hgto 100 psig| -0.11t0 0.7 MPa greater with PTFE than PCTFE.
2 0 to 200 psig 0to 1.4 MPa it 52)
40 0104000psig | 0to28 MPa Cprdess“'e 9:‘!‘99 unit
1) Refer to gauge guide (P.752) for oce) S
gauge specifications. No code psig/bar
Select a pressure gauge, which has MPA MPa -
a larger pressure range than the *#2) Pressure gauge unit MPa or
psig/bar selectable. However

delivery pressure range of the

MDIN @out @‘Gauge port (Inlet) @Gauge port (Outlet) regulator.

Specifications

under Japanese regulation,
only MPa is available in Japan.

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) *")

Proof pressure Inlet 15 t_imes the max_irnum soyrce 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) *

Cv 0.09

[ Inboard 2x10"1 Pamd¥/s

Leak rate I'5.thoard leakage 2 x 1010 Pa-m?¥/s *3)

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

Surface finish Ra max 15 pin. (0.4 pm)

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

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

1 Bottom mount

Internal volume 0.49 in3 (8 cmd)

+1) Max. 300 psig (2.1 MPa) for PTFE seat.
%2) Max. 90°C for Polyimide seat.

® 728

+4) Tested with Helium gas inlet pressure 1000 psig (7 MPa).

+3) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa).



P ic A ion P Regul .
neumatic Actuation Pressure e?_t:waftlc?v: A P1 OP A 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 AP10PA
Delivery pressure 7 to 150 psig (0.05 to 1.0 MPa) *)
HF Cv 0.15

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
Inlet pressure:---- 300 psig (2.1 MPa)
Wetted Parts S [ sHP ] SH H AP10PA - .
Body 316L SS secondary remelt Ni-Cr-Mo alloy 0 100 psig (0.69 MPa)
Surface finish Electropolish + Passivation Electropolish 80 0.55
Poppet 316LSS | Ni-Cr-Mo alloy <zof-mnao
Diaphragm | 316LSS | Ni-Cr-Mo alloy O I~ T 0.48
Nozzle PCTFS]GL SS \ Ni-Cr-Mo alloy % 60 Bt = 0.41 E
- 2 s
Seat v e, TFE PCTFE (Option: PTFE) S w0 \\ 5 084>
e e
Dimensions inch (mm) $ 40 == 028 §
—————— ; ~~~~~ aQ SL
AP10PA g . o.21 05 E
01.86 (047.2)_  CONTROL 8 20 \ N =—0.14 2
‘/ PRESSURE PORT 10 N 0.07 AK
——t*——
' 0 0.00
\ 0 50 100 150 200 250 300 350 400 BP
BONNET Flow rate (slpm, N2)
VENT PORT ] Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm)
- g )
] )‘/ 01.50 (038.1) = when Nz gas is flowing.
v
\ \ \ 92.25 (957.2) 1 ‘g
3 Input/Output Characteristics
Inlet pressure:---- 3500 psig (24.1 MPa)
AP10PA — 250 psig (1.7 MPa)
ﬁ 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
60 L 11.10
140 / 41 0.97
o - <
2120 i 083 %
= / o <
o g
0.88 (22.4) 5 100 / 069 &
@ g 2
8 80 o= 055 §
0\ 2x 10-32 UNF depth 0.25 (6.4) =3 g s
(Mounting hole) QE,' 60 =i 0.41 g
2 - 2
L 3 40 0.28 5
\ 20 s 0.14
0 0.00
0 10 20 30 40 50 60 70 80 90 100 110 120
Control pressure (psig)
. A
Connections inch | (mm)
FV4
1 3.70 | (94.0)
TW4 2.96 | (75.2)
FV6
e 4.70 |(119.4)
TW6 2.96 | (75.2)
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Pneumatic Actuation Pressure Regulator | eron

(Tied-diaphragm)
AP15PA Series p—
® Actuation control pressure isolated from process gas by two seals i
® Body material: 316L SS secondary remelt
® High inlet pressure type: Max. 3500 psig (24.1 MPa) \: 4
® Flow capacity Standard: to 30 slpm —
® Ni-Cr-Mo alloy internals available for corrosion resistance ?ﬁ\— B
© 100 psig (0.69 MPa) outlet pressure achievable with ‘ ‘Z i

800 psig (0.55 MPa) control pressure or less

How to Order

ﬁPort Number,ﬁ

AP15 PA DlzgwllellelQQDQ

T — Seat material
[PA] 710150 psig (0.05 o 1-0MPa) | Connections (Inlet(, Outlet?) Code | Materia
Code Connections No code|
Material FV4 |1/4 inch face seal (Female) (Ste.\n(.jard)
Code] Body Poppet [Diaphragm| Nozzle MV4 | 1/4 inch face seal (Male) VS| L"_'M
S | 316LSS | 316L SS | 316L SS TWa4 1/4 inch tube weld +3) Not available with
SHP | secondary 316L SS FV6 |3/8 inch face seal (Female) SHP, _SH, H
SH | remelt | Ni-Cr-Mo | Ni-Cr-Mo Ni-Cr-Mo MV6 | 3/8 inch face seal (Male) materials.
n i-Cr- i
H N';ﬁg}"\’"’ aloy | alloy | gy TWe | 3/8 inch ube weld Pressure gauge unit 2
Code Unit
Surface finishe——— N""n;‘fe ps'\i/IgF/’ bar
— a
Ngiﬂﬁe 15S L'.T?ggnﬁnh) g?ar:c?:rd Ports lGauQG port (Inlet®), Outlet®) #2) Pressure gauge unit MPa or
M 10 pin. (0.25 um) Code | Ports Code Pressure gauge *1) psig/bar selectable. However
v 7 win. (0.18 um) 2PW | 2 ports psig/bar unit \ MPa unit under Japgnesev regullatlon,
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 to 0.2 MPa
PN L |-30in.Hg to 60 psig|-0.1 to 0.4 MPa
@ 3 1 [-30in.Hg to 100 psig| 0.1 t0 0.7 MPa
2 0to 200 psig | 0to 1.4 MPa
40 0 to 4000 psig | 0 to 28 MPa
#1) Refer to gauge guide (P.752) for gauge specifications.
Select a pressure gauge, which has a larger pressure range
than the delivery pressure range of the regulator.
(DIN @0UT (3Gauge 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)
Cv 0.09
Leak rate \ Inboard leakag 2x 10" Pa-m%/s
| Outboard leakag 2 x 1019 Pa-m¥/s *2)
Across the seat leak 4 x 109 Pa-m3/s *3)
Surface finish Ra max 15 pin. (0.4 um)  Option: 10 pin. (0.25 pm), 7 pin. (0.18 um), 5 pin. (0.13 pm)
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
| llation Bottom mount
Internal volume 0.51.in3 (8.4 cmd)
x1) Max. 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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Pneumatic Actuation Pressure Regulator .
Low flow (Tied-diaphragm) AP15PA Sel‘les

Wetted Parts Material

Wetted Parts S I SHP. I SH H
Body 316L SS secondary remelt Ni-Cr-Mo alloy
Surface finish Electropolish + Passivation Electropolish
Poppet 316L SS I Ni-Cr-Mo alloy
Diaphragm 316L SS \ Ni-Cr-Mo alloy
Nozzle 316L SS I Ni-Cr-Mo alloy
Seat PCTFE (Option: Polyimide) \ PCTFE
Dimensions inch (mm)
—
AP15PA 21.86 (947.2)_ CONTROL
/ PRESSURE PORT
I
\ BONNET
1 VENT PORT N
<
. dD/ 1.50 (938.1) =
i n
<~
l 02.25 (957.2) <’§
=
3
~
0.88 (22.4)
. A
Connections =5 T (mm) 1\ 2x 10-32 UNF depth 0.25 (6.4)
__ _Fva | (Mounting hole)
B 3.70 | (94.0)
TW4 2.96 | (75.2) t
FV6
MVe 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)
\ 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
5 SRR b, = 140 A 0.97
2” S e 2120 A 083 €
- s =3 0 .
@ 50 ks 034 o =3 =
3 N 3 £100 069 £
S0 ——~ = 028 g @ @
5 b s | 8 80 055 §
> I S
§ 20 0215 S 60 041 2
= ————— = 3
g 20 - 014 8| |2 49 = 0283
o - [a}
10 0.07 20 % 0.14
0 0.00 0 ot 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.

731

2ER* N



Intermediate flow

Pneumatic Actuation Pressure Regulator | (ticq-diaphragm)

AP14PAT series

® Actuation control pressure isolated from process gas by two seals I 1
® Body material: 316L SS secondary remelt ijl ‘
® High inlet pressure type Standard: Max. 2300 psig (15.9 MPa) 24
HR (option): Max. 3000 psig (20.7 MPa) o r
® Flow capacity: to 400 slpm W g,
® Ni-Cr-Mo alloy internals standard A
© 100 psig (0.69 MPa) outlet pressure achievable with 80 psig (0.55 MPa)
control pressure or less
How to Order
—
—— Port Numberﬁ
® @ [©]
Deii ] gl:_l‘l QQ
elivery pressure .
i _ Option
Code| Delivery pressure : %)
o5 ?5% pelg Connections (Inlet(), Outlet® Code | Specification
PA| (0.05t0 1.0 MPa) Code Connections Nocode|  Standard
Fva4 |1/4 iqch face seal (Female) High inlet pressure #4)
Material MV4 | 1/4 inch face seal (Male) HR | (Max. inlet pressure
Code] Body Poppet [Diaphragm| Nozzle TW4 1/4 inch tube weld 3000 psig (20.7 MPa))
S | 316LSS | ) 316L SS FV6 |3/8 inch face seal (Female) +4) Full outlet pressure
H | secondary Nl-a(ﬁgMo Nl-aﬁg—Mo Ni-Cr-Mo MV6 | 3/8 inch face seal (Male) rating may not be
remelt Yy Yy alloy TW6 3/8 inch tube weld achieved at all inlet
FV8 |1/2 inch face seal (Female) pressure.
Surface finish MV8 | 1/2inch face seal (Male)
TW 1/2 inch t I "
Code | Surface finish Ra max 5 /2 inch tube weld Seat material
No code| 15 pin. (0.4 um) Standard Ports Code Material
M 10 pin. (0.25 um) Code Ports l 3) . No code| PCTFE (Standard)
v 7 pin. (0.18 um) 2PW | 2 ports Gauge portpflezlsetr\e,/,aOuslit)Q) VS Polyimide *4)
X 5 uin. (0.13 um) 3PW | 3ports Code - ure gaug : +3) Not available with SH
psig/bar unit | MPa unit Y
4PW | 4 ports No code No gauge port material.
. . . . No pressure gauge
Porting Configuration(Top View) 0 (Connections: 1/4 inch face seal male) Pressure gauge unit *?
V3 | -30in.Hg to 30 psig | -0.1t0 0.2 MPa Code Unit
L -30in.Hg to 60 psig | -0.1 to 0.4 MPa No code| psig/bar
1 |-30in.Hgto 100 psig| -0.1 to 0.7 MPa MPA MPa
2 01t0 200 psig |0to 1.4 MPa +2) Pressure gauge unit MPa or
40 | 0104000 psig | 0to 28 MPa psig/bar selectable. However
2PW 3PW 4PW #1) Refer to gauge guide (P.752) for under Japgnesel regulgtion,
gauge specifications. only MPa is available in

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

pressure range of the regulator.

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

Specifications

Operating Parameters AP14PAT

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 2300 psig (15.9 MPa)

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 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)

Cv

0.45

[ Inboard |

2x 10" Pa-m%/s

Leak rate | Outboard leakage

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

Across the seat leak

4 x 109 Pa-m?/s 9

Surface finish

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

Bottom mount

Internal volume

1.06 in3 (17.4 cm?d)

x1) Max. 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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Pneumatic Actuation Pressure Regulator

Option

High inlet pressure
Changes from the standard type are:

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

||
AP14PAT Series

Flow Rate Characteristics

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

Wetted Parts S [ SH AP14PAT — 60 psig (0.41 MPa)
Body 316L SS secondary remelt
Surface finish Electropolish + Passivation 80 0.55
Poppet Ni-Cr-Mo alloy 70 S - 0.48
Diaphragm Ni-Cr-Mo alloy Bt S L
Nozzle 316L SS I Ni-Cr-Mo alloy Se0l—"d 1 | [ | T = - 0.41 &
Seat PCTFE (Option: Polyimide)] PCTFE & o =
@ 50 1034 @
. . 5 [y e
Dimensions inch (mm) 2 B 2
—— 8 40 S 028 8
o | | Ty T
AP14PAT e —+—+—t1+—+—+—+—+——= 21 &
02.74 (269.6) CONTROL e il : gl |SL
/ PRESSURE PORT 220 = 014 8
1 AZ
‘ 10 0.07
| 0 0.00 AK
0 50 100 150 200 250 300 350 400 450 500
i BONNET
‘ VENT PORT | Flow rate (slpm, N2) BP
! n Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm)
— w J when Nz gas is flowing.
i 5|
; M i
] ‘ |.22.62 (266.5) g Input / Output Characteristics
Inlet pressure: ---- 2300 psig (15.9 MPa)
AP14PAT — 250 psig (1.7 MPa)
2 =) Control pressure (MPa)
Si= 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
@ l/ "‘v 5
g 120 - 0835
0.88 (22.4) 2100 0.69 ¢
3 ~ 2
2 x 10-32 UNF depth 0.25 (6.4) o 80 / yos 055 §
" Q P o
(Mounting hole) > 60 L - 0.41 >
g N - o
35 40 v 0.28 =
Qo s fa}
20 Ve 0.14
ol A A& 0.00
0O 10 20 30 40 50 60 70 80 90 100
Control pressure (psig)
Connections & B
inch | (mm) | inch | (mm)
FV4 3.70 | (94.0)
MV4 2.00 |(50.8) | 4.00 [(101.6)
TW4 3.46 | (87.9)
FVé
MV6 5.22 |(132.6)
T=‘</v: 250 | (635) 4.00 [(101.6)
~mvs | 5.22 |(132.6)
TW8 4.34 (110.2)
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High flow
(Tied-diaphragm)

AP12PA series 9

® 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)

Pneumatic Actuation Pressure Regulator

4
N

—

b

lf—d

® Flow capacity Standard: to 800 slpm \\i,)g\
HF (option): to 1000 slpm (S
® 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

ﬁPon Nz‘umberﬁ

D (

AP12£1A DIZ_IIDWIIFVBIIFVSIQQDQE

Delivery pressure - N .
[Code] Delivery pressure \ Connections (Inlet(1), Outlet(2))
PA | 7to 150 psig (0.05 to 1.0 MPa Code Connections —
[PAL 710 150psis{ - F4" (172 Th aco seal (Forae Sl
Material MV4 | 1/4 inch face seal (Male) HE | igh flow (Ov: '1 1')*5,
Code| Body Poppet |Diaphragm| Nozzle TW4 1/4 inch tube weld High il oesure #5)
S 316L SS FV6 |3/8 inch face seal (Female) HR (N?ax mlzt ressure
SHp| 316L SS Ni-Cr-Mo | 316LSS MV6 | 3/8inch face seal (Male) - nlet p
——secondary | Ni-Cr-Mo - TWe 3/8 inch tub d 3000 psig (20.7 MPa))
It llo alloy Ni-Cr-Mo 5/ Inch Wbe we #5) Full outlet pressure ratini
SH| reme alloy alloy FV8_|1/2 inch face seal (Female) L presoure 1ating
MV8 | 1/2 inch face seal (Male) glaiﬁlr;?;r:siir;eve at
Surface finishe——— TW8 1/2 inch tube weld )
ini FV12 | 3/4 inch face seal (Female) *" )
o code| 75 - (04 yom) Sanard Portsd [MV12 | 5/dinch aco seal (Vle) Seat material _
M 10 pin. (0.25 um) Code | Ports TW12 3/4 inch tube weld Code Material
v 7 pin. (0.18 um) 2PW | 2ports | *1) Prepareasuiteble mating fting wih a raed pressure. No\;:ode PC;FIE. (Stangjrd)
X 5 in. (0.13 pm) SEWEL 3 ports 4 Gauge port (Inlet®, Outlet@) p S L Pomide”
4PW | 4 ports ) 3 «4) Not available \_/vnh SHP
Code Pressure gauge *2 and SH materials.
. ) . . psig/bar unit | MPa unit
Porting Configuration (Top View) No code No gauge port Pressure gauge unit

0 | Nopressure gauge (Connections. 1/4 inch face seal malg) J it
V3| -30in.Hg to 30 psig | 0.1 to 0.2 MPa N‘j‘: e pslig;gar
L -30in.Hg to 60 psig | -0.1 to 0.4 MPa MPA MPa

1 |-30in.Hgto 100 psig| -0.1t0 0.7 MPa "
H_|-300n Hg 10 160 Esé 0.1t 1.1 MPa *3) Pressure gauge unit MPa or
- - - psig/bar selectable. However

3PW 4PW 2 010 200 p3|g Qto 1.4 MPa under Japanese regulation,
— A0 0 to 4000 psig | 0to 28 MPa only MPa is available in
(DIN @0ouT B)Gauge port (Inlet) @Gauge port (Outlet) #2) Refer to gauge uide (P.752) for gauge specifications. Japan.
Select a pressure gauge, which has a larger pressure

Specifications range than the delivery pressure range of the regulator.

———
Operating Parameters AP12PA

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) *

Cv 0.65

Leak rate [ Inboard leak 2x10"1 Pamd/s

| Outboard leakage 2 x 10-1° Pa-m3/s *2

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

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

ion Bottom mount

Internal volume 1.20 in3 (19.6 cm3)

#1) Max. 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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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
Delivery pressure 7 to 150 psig (0.05 to 1.0 MPa) *)
HF Cv 1.1

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)

x) 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)

Wetted Parts s [ SHP [ SH AP12PA — 60 psig (0.41 MPa)
Body 316L SS secondary remelt
Surface finish Electropolish + Passivation 80 L 0.55
Poppet 316LSS | Ni-Cr-Mo alloy 70 o 0.48 SL
Diaphragm Ni-Cr-Moalloy || "7 f | [T sl N
Nozzle 316L SS [ Ni-Cr-Mo alloy g 60 it SN 041 & AZ
Seat PCTFE (Option: Polyimide)\ PCTFE s | ] T S =
. . © 50 gl 0.35 o
Dimensions inch (mm) 2 | TR i 2 | |AK
— 8 40 ; S 028 §
AP12PA = 20 e R = S 021 > |BP
02.74 (069.6) CONTROL 2 I Tg
/ PRESSURE PORT g 20 . 0‘142
|
i 10 0.07
g 0 0.00
‘ BONNET 0 100 200 300 400 500 600 700 800 900 1000
i VENT PORT A Flow rate (slpm, N2) 1/2 inch connections
L v Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm)
— (D’/M § when N2 gas is flowing.
Ey
<
|.02.62 (066.5) % Input / Output Characteristics
=
Inlet pressure:---- 1700 psig (11.7 MPa)
AP12PA — 250 psig (1.7 MPa)
olo Control pressure (MPa)
g = 0.00 0.07 0.14 0.21 0.28 0.34 0.41 0.48 0.55 0.62 0.69
= 160 111
140 1—0.97 _
5
2120 y 083§
A B 100 2 069 @
C p
0.88 (22.4) inch [ (mm) [inch| (mm) § o é
L+ FV4 3.70] (94.0) g 80 - 055 8
MV4_| 2.00 |(50.8)[4.00[(101.6) > 60 & oM =
TW4 3.46 (87.9) o A g
T 40 < 0.28 =
% 5.22|(132.6) 8 4 2
A 20 £ 0.14
1 TW6 4.00((101.6) &
FV8 0 | 0.00
“MV8 | 2.50 (63.5) 5.22((132.6) 0 10 20 30 40 50 60 70 80 90 100
TWS 4.34[(110.2) Control pressure (psig)
% 6.26(159.0)
2 x 10-32 UNF depth 0.25 (64)\ —rwra 500l(127.)

(Mounting hole)
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Pneumatic Actuation Pressure Regulator | Low flow

AZ10PA series

® Actuation control pressure isolated from process gas by two seals

® Body material: 316L SS

® 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

AZ10PA

How to Order
ﬁPort Numberﬁ
@

Delivery pressure

[ Code

Delivery pressure |
|

| PA_|71t0150 psig (0.05 to 1.0 MPa)

|2PW||FV4||FV4|@E

Material
Code | Body Poppet | Diaphragm | Nozzle Connections (Inlet(D, Outlet@)
S 316L SS 316L SS 316L SS 316L SS| Code Connections
SHP Ni-Cr-Mo alloy | Ni-Cr-Mo alloy Fv4 1/4 inch face seal (Female)
. Mv4 1/4 inch face seal (Male)
Surface finish FV6 | 3/8inch face seal (Female)
Code Surface finish Ra MV6 3/8 inch face seal (Male)
No code| 10 pin. (0.25 pm) Standard TW6 3/8 inch tube weld
Q 25 pin. (0.62 pm)
Ports
Code | Ports
2PW | 2ports
3PW | 3ports Gauge port (Inlet3), Outlet®)
4PW | 4 ports Pressure gauge *!
g psig/bar unit | MPa unit
Porting Configuration (Top View) ADELY No gauge port
0 No pressure gauge

®
D @
P

2PW 3PW

(©) (Connections: 1/4 inch face seal male)

L
L |

L

Code | Specification
Standard
(Cv: 0.09)

—i-—'r—-—e« I

No code|

High flow

HF | cv.0.15) 0

+6) Full outlet pressure rating
may not be achieved at
all inlet pressure.

Seat material

Code Material

No code| PCTFE (Standard)

Vs Polyimide *3)
TF PTFE *475)
+3) Not available with SHP

material.

«4) PTFE recommended for
applications such as
within a process tool.

+5) Source pressure rating is

limited to 300 psig

(2.1 MPa) or less.

_ N V3 [-30in.Hg to 30 psig|-0.1 to 0.2 MPa Pressure gauge unit *?
g_ O] L |-30in.Hg to 60 psig|-0.1t0 0.4 MPa| [ Code Unit

1 -30 in.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

4PW

«1) Refer to gauge guide (P.752) for gauge

(DIN @ouTt (@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.

+2) Pressure gauge unit MPa or
psig/bar selectable. However
under Japanese regulation,
only MPa is available in Japan.

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 tvimes the max.imum soyrce pressure
Outlet 1.5 times the maximum delivery pressure

Burst pressure Inlet 3 tlimes the max.imum 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)

Cv

0.09

2x 10" Pa-m%/s

[ Inboard |

Leak rate | Outboard leakage

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

Across the seat leak

4 x 10 Pa-m3/s *4)

Surface finish

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

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

Bottom mount

Internal volume

0.49 in3 (8 cmd)

#1) Max. 300 psig (2.1 MPa) for PTFE seat.
#2) Max. 90°C for Polyimide seat.

® 736

«3) Tested with Helium gas inlet pressure 1500 psig (10.5 MPa).
«4) Tested with Helium gas inlet pressure 1000 psig (7 MPa).




Pneumatic Actuation Pressure Regulator

Option
High flow

||
AZ10PA Series

Low flow

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

Option Other Parameters AZ10PA
Delivery pressure 7 to 150 psig (0.05 to 1.0 MPa) *)
HF Cv 0.15
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

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

Wetted Parts S I SHP.
Body 316L SS
Surface finish Electropolish + Passivation
Poppet 316L SS I 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
01.86 (047.2).  CONTROL
PRESSURE PORT
\
i BONNET
T 'VENT PORT
| m 50 (938.1) S
0
1 92.25 (957.2) 3
©
=

WK
|I|;mn|’0l

AZ10PA — 100 psig (0.69 MPa)
80 0.55
70 —{ e 0.48
B 60 BalS W 0418
=3 \ =
o 50 \ 034
=3 RZ = m——— =1
172 S O ] - @
2 40 el 0.28 §
A N D S s
2 30 S 021 =
2 ke L 2
g 20 i —{0.14 2

10 0.07

0 0.00

0 50 100 150 200 250 300 350 400

o
~
| e200
050.8)
A
088 (224)

2 x 10-32 UNF depth 0.25 (6.4)

(Mounting hole)

z
. A

Connections inch_| (mm)
Fv4

v 3.70 | (94.0)
FV6

Ve 470 |(119.4)

TW6 2.96 | (75.2)

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

AZ10PA

Inlet pressure: ---- 3500 psig (24.1 MPa)
— 250 psig (1.7 MPa)

>
0

Delivery pressure (p:

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
120

N A O ® O
oo o © o o

Control pressure (MPa)

097 _

.
4
©
@

M

Z 0.69

0.55

0.41

\
o
)
®

\
Delivery pressure (

-

. 0.14

0

0.00
10 20 30 40 50 60 70 80 90 100 110 120

Control pressure (psig)
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Low flow

Pneumatic Actuation Pressure Regulator | (rieq.-diaphragm)

AZ15PA 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) lﬁ
® 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

ﬁPort Numberﬁ
Delivery pressure Seat material
[Code | Delivery pressure | Code Material
[ PA_ [ 710 150 psig (0.05 to 1.0 MPa) | No code| PCTFE (Standard)
. Vs Polyimide *3)
Material +3) Not available with
Code | Body Poppet Diaphragm | Nozzle SHP material.
S 316L SS 316L SS
sHP >0 SS[i.Cr-Mo alloy | Ni-CrMo alloy |2 0+ S8 Pressure gauge unit*?
. Code Unit
Surface finish No code| psig/bar
Code Surface finish Ra MPA MPa
No code| 10 pin. (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.
@ Ports Gauge port (Inlet3), Outlet®)
Code | Ports Pressure gauge *!)
2PW | 2 ports Geils psiglbarunit | MPa unit
3PW_| 3 ports No code| No gauge port
4PW | 4ports 0 |Nopressure gauge (C 1/4 inch face seal male)
V3 -30 in.Hg to 30 psig | -0.1 to 0.2 MPa
: ) > L -30 in.Hg to 60 psig | -0.1 to 0.4 MPa
. Cg;;zec“ms (?J::Sc’t’b?:“e@) 1 [-30in.Hg to 100 psig | -0.1 to 0.7 MPa
~ - H -30 in.Hg to 160 psig | -0.1 to 1.1 MPa
- Fv4 1/4 inch face seal (Female) 2 30in.Hg 10 160 psig |0 1o 1.4 MPa
Mv4 1/4 inch face seal (Male) v - y
4PW - 40 0 to 4000 psig 0 to 28 MPa
o~ = I\':I\\,IZ 3@;}?2*};:25?&23?) «1) Other range available. Refer to gauge guide
(WIN (2)OUT (3)Gauge port (Inlet) w6 3/8 inch tube weld (P.752). Select a pressure gauge, which has

@Gauge port (Outlet) a larger pressure range than the delivery
pressure range of the regulator.

Specifications
———
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
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
Cv 0.09
Leak rate \ Inboard leak 2x 10" Pa-m%/s
| Outboard leakage 2 x 1019 Pa-m¥/s *2)
Across the seat leak 4 x 10 Pa-m3/s *3)
Surface finish Ra 10 pin. (0.25 pm)  Option: 25 pin. (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
| llation Bottom mount
Internal volume 0.51 in3 (8.4 cm3)
#1) Max. 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).
® 738



Pneumatic Actuation Pressure Regulator
Low flow (Tied-diaphragm)

Wetted Parts Material

Max. 4.5 (114)

2 x 10-32 UNF depth 0.25 (6.4)

Wetted Parts S I SHP
Body 316L SS
Surface finish Electropolish + Passivation
Poppet 316L SS I Ni-Cr-Mo alloy
Diaphragm 316L SS \ Ni-Cr-Mo alloy
Nozzle 316L SS
Seat PCTFE (Option: Polyimide) \ PCTFE
Dimensions
—
AZ15PA
01.86 (947.2) . GONTROL
PRESSURE PORT
\/
!
| BONNET
i VENT PORT
| ®/ 21.50 (938.1)
UJ 02.25 (957.2)
@
~
A
Connecti &
onnections e T (mim) 0.88 (22.4)
FV4 (Mounting hole)
—iva | 370 | (940)
FV6
—mve | 470 ((119.4) L LY/
TW6 2.96 | (75.2)

Flow Rate Characteristics

Input / Output Characteristics

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

AZ15PA Series

inch (mm)

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)
\ 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 N 0.48 60 ; 1.10

U D o i L = 140 = 0.97
2 60 R 041 | | 5 7 =
= 2| | 3120 083
® 50 ke 034 0| | & 77 =
5 \ ___________________ 2| | g100 v 069 £
8 40 028 & 2 s 2
s a| |8 80 / 055 8
> > Q g s
§ 3 021 2 = 0 . 041 2
= — = al [
3 20 = 014 8| |2 49 4 0.28 =
a & a

10 0.07 20 > 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 (slom, Nz) 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

(Tied-diaph

Intermediate flow

ragm)

AZ14PAT Series

® 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

ﬁPort Numberﬁ
Delivery pressure
Code | Delivery pressure .
PA 7 to 150 psig Option —
(0.05 to 1.0 MPa) Connections (Inlet(), Outlet2) Code | Specification
i Code Connections No code Standard
Material FVa 1/4 inch face seal (Female) High inlet pressure *3)
[Code | Body [ Poppet [ Diaphragm | mMV4 1/4 inch face seal (Male) HR | (Max.inlet pressure
| s | 316L SS | Ni-Cr-Mo alloy | Ni-Cr-Mo alloy | FV6 | 3/8inch face seal (Female) 3000 psig (20.7 MPa))
MV6 3/8 inch face seal (Male) *3) Full outlet pressure
TW6 3/8 inch tube weld rating may not be
Surface finish FV8 | 1/2inch face seal (Female) achieved at all inlet
Co0n S e R Ports mvs 1/2 inch face seal (Male) pressure.
No code| 10 pin. (0.25 um) Standard Code | Ports TW8 1/2 inch tube weld Seat material
a 25 in. (0.62 ) g:x g zg;z Gauge port (Inlet®, Outlet@) Code Material
4PW | 4 ports Code Pressure gauge *1) No code| PCTFE (fstgndard)
psig/bar unit | MPa unit Vs Polyimide
. - . . No code| No gauge port
Porting Configuration (Top View) . No pressure gauge Pressure gauge unit -2
(Connections: 1/4 inch face seal male)| Soge Unit
V3 |-30in.Hg to 30 psig|-0.11t0 0.2 MPa| [No codel psig/bar
L |-30in.Hg to 60 psig|-0.1 to 0.4 MPa MPA MPa
1 -30 in.Hg to 109 psig|-0.1 to 0.7 MPa +2) Pressure gauge unit MPa
2 0 to 200 PS'Q Oto 1.4 MPa : or psig/ba? se?ectabIeA
40 0 to 4000 psig 0to 28 MPa However under Japanese
«1) Refer to gauge guide (P.752) for gauge

(DIN @0ouUT (3Gauge port (Inlet) @Gauge port (Outlet)

Specifications

specifications.

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

regulation, only MPa is
available in Japan.

Operating Parameters

AZ14PAT

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 2300 psig (15.9 MPa)

Inlet 1.5 times the maximum source pressure
Proof pressure - n n

Outlet 1.5 times the maximum delivery pressure

Inlet 3 times the maximum source pressure
Burst pressure n " n

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

Cv 0.45
Leak rate [ Inboard leakag 2x 101 Pam?s
| Outboard leak 2 x 1010 Pa-m3/s *2

Across the seat leak

4 x 109 Pa-m3/s *3)

Surface finish

Ra 10 pin. (0.25 pm)  Option: 25 pin. (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

Bottom mount

Internal volume

1.06in3 (17.4 cm?d)

#1) Max. 90°C for Polyimide seat.

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

® 740
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Option

Pneumatic Actuation Pressure Regulator

Intermediate flow (Tied-diaphragm) Az1 4PA T 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

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

Wetted Parts S AZ14PAT — 60 psig (0.41 MPa)
Body 316L SS
Surface finish Electropolish + Passivation 80 0.55
F'&_)ppet N?-Cr-Mo alloy 70 Pesal L1 0.48
Diaphragm Ni-Cr-Mo alloy Tete—d _
Nozzle 316L SS :%‘ 60 mhinat SE 041 &
Seat PCTFE (Option: Polyimide) k=3 > Sl =3
2 50 034 o
Dimensions inch (mm) 3 B S 2 AP
8 40 & 0.28 3
AZ14PAT S = S S
2 30 Se—1021 2
02.74 (069.6) CONTROL g Ll g SL
/ PRESSURE PORT 8 20 == 0.14 3 m
} 10 0.07
\ 0 0.00 AK
‘ 0 50 100 150 200 250 300 350 400 450 500
; BONNET Flow rate (slpm, Nz2) BP
\ VENT PORT ] - —
21.88 (047.6) i? Note) slpm, N2: The volumetric flow rate under normal conditions (0°C, 1 atm)
@‘/P & when Nz gas is flowing.
I o
52.62 (066.5) ‘ M .
I <§’é Input / Output Characteristics
Inlet pressure:---- 2300 psig (15.9 MPa)
. AZ14PAT — 250 psig (1.7 MPa)
%Iur\" 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 e 0.97
=) 5
2120 = 083
2100 4 0.69 @
7 - =
¢ &0 £ 055 &
o — 2 x 10-32 UNF depth 0.25 (6.4) £ A e
(Mounting hole) 2 60 = 0.41 >
2 i g
_ = 40 g 028 2
A [a}
20 — 0.14
0 g 0.00
0 10 20 30 40 50 60 70 80 90 100
Control pressure (psig)

. A
Connections inch | (mm)
FV4
v 4.30 |(109.2)
FV6
Ve 5.22 |(132.6)
TW6 4.00 [(101.6)
FV8
—ive ] 522 |(1326)
TW8 4.34 [(110.2)
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Pneumatic Actuation Pressure Regulator

High flow
(Tied-diaphragm)

AZ12PA series -

® 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

® Flow capacity Standard: to 800 slpm
HF (option): to 1000 slpm
® Ni-Cr-Mo alloy internals available for corrosion resistance

§Q

-

" S
(}

dls
(option): Max. 3000 psig (20.7 MPa) g 4\ 4}

Y

© 100 psig (0.69 MPa) outlet pressure achievable with 80 psig (0.55 MPa) control pressure or less

How to Order

ﬁ(w/ Port Numberﬁ
Delivery pressure
[ Code | Delivery pressure |
| PA_|7t0150 psig (0.05 to 1.0 MPa) | Option
. Connections (Inlet(D, Outlet2) Coze Specification
Material Code Connections No code| Standard (Cv: 0.65)
Code | Body | Poppet | Diaphragm FV4 | 1/4inch face seal (Female) HE_| High flow (Cv: 1.1) *
S 316L SS ) MV4 1/4 inch face seal (Male) PR >~y
316L SS—- Ni-Cr-Mo allo High inlet pressure *4)
SHP S5 Ni-Cr-Mo alloy y FV6 | /8 inch face seal (Female) HR | (Max, iniet prossure
Surface finish MVée 3/8 inch face seal (Male) 3000 psig (20.7 MPa))
— TW6 3/8 inch tube weld - N
Code Surface finish Ra - =4) Full outlet pressure rating
> Fv8 1/2 inch face seal (Female) .
No code| 10 pin. (0.25 pm) Standard Vs 172 inch face seal (Male) may not be achieved at all
Q 25 pin. (0.62 pm) W8 172 inch tube weld inlet pressure.
Ports Seat material
Code | Ports Code Material
2PW | 2 ports lGaUC e port (Inlet®), Outlet®) No code| PCTFE (Standard)
3PW | 3ports | | 5oge _ Pressure gauge 1) VS Polyimide *3)
BEWA 4pots | B Ps'g/ba'z‘“”" \ MPaunit | | +3) Not available with SHP
. - . . o code| o gauge pol material.
Portlng Conflguratlon (Top V|ew) 0 |No pressure gauge (Connections: 1/4 inch face seal male)
7 P V3 | -80in.Hgto 30 psig |-0.1t0 0.2 MPa| ¢ Pressure gauge unit *?
® L -30in.Hg to 60 psig |-0.1t0 0.4 MPa| MGoge Unit
@ ©) 1 [-30in.Hgto 100 psig|-0.1t0 0.7 MPa| |No code psig/bar
H |-30in.Hgto 160 psig|-0.1to 1.1 MPa| mpA MPa
2  |-30in.Hg to 160' psig| Oto 1.4 MPa +2) Pressure gauge unit MPa
4PW 40 010 4000 psig 0to 28 MPa or psig/bar selectable.
_ *1) Refer to gauge guide (P.752) for gauge However under Japanese
(DIN @0ouT B)Gauge port (Inlet) @Gauge port (Outlet) specifications. Select a pressure gauge, regulation, only MPa is
which has a larger pressure range than the available in Japan.

Specifications

delivery pressure range of the regulator.

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

Cv

0.65

[ Inboard |

2x 10" Pa-m3/s

Leakrate "5, tboard lea

2 x 10-1° Pa-m3/s *2)

Across the seat leak

4 x 109 Pa-m3/s *3)

Surface finish

Ra 10 pin. (0.25 pm)  Option: 25 pin. (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

Bottom mount

Internal volume

1.20in3 (19.6 cm?d)

#1) Max. 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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Pneumatic Actuation Pressure Regulator .
High flow (Tied-diaphragm) AZ 12 P A 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 AZ12PA
Delivery pressure 7 to 150 psig (0.05 to 1.0 MPa) *)
HF Cv 1.1

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

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

HR Delivery pressure
Source pressure

Vacuum to 3000 psig (20.7 MPa)

x) 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 I 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 (069.6) _ oNTROL
/ PRESSURE PORT
!
1 BONNET
I VENT PORT o]
21.88 (947.6) @,/ <
21.60 (047.0) | e &
] 3
02.62 (966.5) ; . <
\ 3
=

T
22.50 (063.5) ‘

A

0.69 (17.5)

0.88 (22.4)
88 (22

2 x 10-32 UNF depth 0.25 (6.4)

AZ12PA 1/2 inch connections
80 0.55 AP
70 —f=aal 0.48
- B —| |SL
2 60 et 041 &
s 0 T =5
2 | - 3
% 40 028 &| [AK
s I3
2 30 021
2 | [BP
8 20 S . 014 8
s S S —
10 = 0.07
0 0.00
0 100 200 300 400 500 600 700 800 900 1000
Flow rate (slpm, N2)

/ — ><(Mounting hole)
A

Connections inch | (mm)
FV4
MVE 4.30 [(109.2)
FV6

—wive ] 522 |(1326)
TW6 4.00 [(101.6)
Fv8
Ve 5.22 |(132.6)
TW8 4.34 [(110.2)

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

Input / Output Characteristics

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

AZ12PA — 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

140 097
=) s
g120 = 0835
2100 < 0.69 2
=3 | =1
@ . @
8 80 o 0.55 8
s L IS
> 60 > 041 >
g - S
5 40 = 0.28 =
o [a}

20 = 0.14

0 1 0.00

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

Low flow

AK10PA Series

® Actuation control pressure isolated from process gas by two seals

® Body material: 316 SS

® 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
ﬁPort Numberﬁ

HF (option):

AK10 PA

Delivery pressure

|
gl
)

A
A

to 120 sipm

sl

—-‘-—lb—-«—d’ (

[Code] Delivery pressure g)g:on SpesTicaion
[PA] 7to 150 psig (0.05 to 1.0 MPa) | Connections R Siaror (ov. 0.00)
Material (Inlet(1), Outlet2) HF_|High flow (Cv: 0.15)®
Code| Body Poppet Diaphragm Codel  Connections #6) Full outlet pressure rating may not
B | Brass 316 58 316 55 4 NPT 1/4 inch _ be achieved at all inlet pressure.
) 4T | 1/4 inch compression
[sH| %' SS [Nicrmo alloy | Ni-Cr-Mo alloy 6T | 3/8 inch compression .
Seat material
Ports T Code Material
Code Ports Material Gauge port ) N N No code| PCTFE (Standard)
B_|S,SH (Extra outlet port®3), Inlet@), Outlet®) VS Polyimide *3)
2P ° o~ P GRuEn PK PEEK
3P| Referto the following o ode psiglbar unit [ MPa unit TF PTFE *4 *5)
4P| sorting configurations. L No code| No gauge port *3) Not available with SH
4PL [ ] [ ] 0 [ Nopressure gauge (Gauge port: 1/4 inch NPT) *2) material.
5PC [ ] [ ] C | Nojpressure gauge (114 nch NPT plug s installed bfore shipment) | | *4) Foﬁf%etpfgggme_ rating is
. - - - V15 |-30in.Hg to 30 psig| -0.1to 0.1 MPa imited to psig
Porting Configuration (Top View) V3 |30 inAHg t0 30 Esig -0.1100.2 MPa (2.1 MPa) or less.
5 L [-30inHgto 60 psig| -0.1to 0.4 MPa | | *5) PTFE seats reduce seat
1 |-30inHgto 100 psig | -0.1t0 0.7 MPa abrasion for flow cycle
H_ | -30in.Hg to 160 psig | -0.1 to 1.1 MPa ﬁgf;ce?:i‘;”ﬁ i‘:zsrea‘er
V2 |-30in.Hgto200psig | -0.1to 1.4 MPa ¥
2 [-30inHgto 160 psig| 0 to 1.5 MPa with PTFE than PCTFE.
4 0 to 400 psig 0 to 3 MPa
10 0 to 1000 psig 0to 7 MPa Pressure gauge unit *2
30 0 to 3000 psig 0to21 MPa_|[Code Unit
40 0 to 4000 psig 0 to 28 MPa No code| psig/bar
1) Refer to gauge guide (P.752) for gauge ications. |_MPA MPa
— ~ Select a pressure gauge, which has a larger pressure  #2) Pressure gauge unit MPa or
@ 4apL @ spc range than the delivery pressure range of the regulator. psig/bar selectable. However

(DIN @ouT (3Extra 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
Outlet 1.5 times the maximum delivery pressure

Burst pressure Inlet 3 t.imes the max.imum 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)

Cv

0.09

Leak rate

1x 1019 Pa-m%/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

Bottom mount

Internal volume

0.49 in3 (8 cm?)

#1) Max. 300 psig (2.1 MPa) for PTFE seat.
*2) Max. 90°C for Polyimide and PEEK seat. Optional ambient and operating temperature range available. Please contact SMC.
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P ic A ion P Regul .
neumatic Actuation Pressure e?_gwaftlgvt; A K1 OP A 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 AK10PA
Delivery pressure 7 to 150 psig (0.05 to 1.0 MPa) *)
HF Cv 0.15

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
Inlet pressure:---- 300 psig (2.1 MPa)
Wetted Parts B T S T SH AK10PA — 100 psig (0.69 MPa)
Body Brass | 316 SS 80 055
Poppet 316 SS Ni-Cr-Mo alloy '
Diaphragm 316 SS Ni-Cr-Mo alloy 70 S S 0.48
Seat PCTFE e || I [Tl R
(Option: Polyimide, PEEK, PTFE) |(Option: PEEK, PTFE); '?? 60 bt 041 &
a8 \ 2
© 50 \ —0.34
=3 S == =3
. . B a0l DN 2
Dimensions inch (mm) o 40 N | Tk 0.28 3
——— Q \ ~~~~~ a
2 30 \ e 021 2
o S
AK10PA CONTROL EN L 2
_~PRESSURE PORT 820 \ R o 014 &
10 N 0.07
. 21.87 (947.2) o 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)
01.50 (938.1) when N2 gas is flowing.
=
BONNET =
VENT PORT . e
i Input / Output Characteristics
02.25 (957.2) é
s Inlet pressure:---- 3500 psig (24.1 MPa)
AK10PA — 250 psig (1.7 MPa)
Control pressure (MPa)
ouT | IN 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
60 1.1
LV s p
S0 /@ 140 / 4097 _
fl f | <& 5 ;
2 120 e 083%
0.88 e -~ ~
2100 CA 0.69 @
(22.4) 2 x 10-32 UNF depth 0.25 (6.4) 3 / 5
02.00 (250.8) (Mounting hole) g 80 o 0.55 g
z 60 " 0.41 >
e [}
2 40 / 2 0282
a - o
20 - 0.14
0 2] 0.00
0 10 20 30 40 50 60 70 80 90 100 110 120
Control pressure (psig)
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Pneumatic Actuation Pressure Regulator

Low flow
(Tied-diaphragm)

AK15PA 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

® 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

AK15 PA

'—7'_

o —
R —s. S——
»

=

How to Order

Port Number

@D@DF

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 (InletD, Outlet?) VS | Polyimide *3
Code| Body Poppet Diaphragm Code Connections PK PEEK
g Brass 316 SS 316 S 4 NPT 1/4 inch *3) Not available with SH
> 4T |1/4 inch compression material.
sH| 3'6 S8 | Ni-CrMo alloy | NiCr-Mo alloy T 136 noh comgression N
Ports L—e Pressure gauge unit *?
Code Ports Materal Ngzgze ps%?gar
S, SH Gauge port MPA MPa
gz . ) Ld (Extra outlet port®), Inlet®), Outlet®) ) pressure gauge unit MPa
efer to the following [ ] Croass = ;
2PL | porting configurations. | @ ° Code i : gauge _ or psig/bar selectable.
5PC ° ° psig/bar unit \ MPa unit However under Japar)ese
No code| No gauge port regulation, only MPa is
. . . . 0 No pressure gauge (Gauge port: 1/4 inch NPT) *2) available in Japan.
Portlng Conflguratlon (T°p VIeW) C | No pressure gauge (1/4 inch NPT plug is installed before shipment.)
® V15 | -30in.Hg to 30 psig -0.1t0 0.1 MPa
- V3 -30 in.Hg to 30 psig -0.1t0 0.2 MPa
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 -0.1t0 1.1 MPa
V2 -30 in.Hg to 200 psig -0.1to 1.4 MPa
2 -30 in.Hg to 160 psig 0to 1.5 MPa
4 0 to 400 psig 0to 3 MPa
10 0 to 1000 psig 0to7 MPa
30 0 to 3000 psig 0to 21 MPa
40 0 to 4000 psig 0 to 28 MPa

QIN OOUT OExtra outlet port
@ )Gauge port (Inlet) ( @Gauge port (Outlet)

Specifications

1) Refer to gauge guide (P.752) 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

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 t_imes the magimum 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) *)

Cv

0.09

Leak rate

1x 1019 Pa-m?¥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

Bottom mount

Internal volume

0.53in3 (8.7 cm3)

*) Max. 90°C for Polyimide and PEEK seat. Optional ambient and operating temperature range available. Please contact SMC.
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Wetted Parts M

Pneumatic Actuation Pressure Regulator
Low flow (Tied-diaphragm)

aterial

Wetted Parts

SH

Body

Brass |

[
316 SS

Poppet

316 SS

Ni-Cr-Mo alloy

Diaphragm

316 SS

Ni-Cr-Mo alloy

Seat

PCTFE (Option: Polyimide, PEEK)

PCTFE (Option: PEEK)

Dimensions
AK15PA

CONTROL

" PRESSURE PORT

21.87 (047.2)

1.50 (838.1)

BONNET
VENT PORT

02.25 (957.2)

0.69
(17.5)

Max. 4.5 (114)

0.88

(22.4)
22.00 (o5

0.8)

Flow Rate Characteristics

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

2 x 10-32 UNF depth 0.25 (6.4)

(Mounting hole)

Input/Output Characteristics

AK15PA Series

inch (mm)

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)
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
70 NS 0.48 160 1.10
----------- — s 0.97
Boagl N TP S 140 . .
i'; 60 0.41 g 5 /// 5
=4 =3 ‘2120 ' 0.83
@ 50 kmemop 0.34 @ =2 =
z 0 R 2 £100 . 069 £
3 40 e 0.28 § ? 2
= N = 3 80 055 §
2 30 021 2 a 5
% . ) E 63 60 0.41 g
3 20 = 0148 | |2 4 4 0282
a o [s]
10 0.07 20 > 0.14
0 0.00 0 A7 0.00
0 50 100 150 200 250 300 350 0 10 20 30 40 50 60 70 80 90 100110 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

® Actuation control pressure isolated from process gas by two seals

® Body material: 316 SS

® 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

AK14PA T

IWI@D i

e

- f B—)—.’/
[ ——

TPort Nﬁqmberﬁ

@ @ 5

Delivery pressure Option
[Code] Delivery pressure Code |  Specification
[PA] 7 to 150 psig (0.05 to 1.0 MPa) | . No code Standard
Material High inlet pressure *4)
Code| Body Poppet | Diaphragm Nozzle HR | (Max. inlet pressure
B | Brass . . 3000 psig (20.7 MPa))
Ni-Cr-Mo | Ni-Cr-Mo 316 SS e
| S | Pressure gauge unit *> «4) Full outlet pressure rating may not
316 SS alloy alloy . =
SH Ni-Cr-Mo alloy Code Unit be achieved at all inlet pressure.
Ports No code| psig/bar i
Material MPA MPa Seat material
Code Ports S, SH Cod Material
s «2) Pressure gauge unit MPa or psig/ar ode aterial
2P ) [ ] selectable. However under Japanese No code PCTFE.(S.tanSSard)
3P| Refer to the following [ ] regulation, only MPa s available in Japan. VS Polyimide *%)
4PL_| porting configurations.| @ | @ +3) Not available with SH material.
5PC e e Gauge port

(Extra outlet port3), Inlet@), Outlet®)

Porting Configuration (Top View) Pressure gauge *)
Code N 5 :
psig/bar unit \ MPa unit
. No code| No gauge port
@ Connections 0 | No pressure gauge (Gauge port: 1/4 inch NPT) #2)
(|n|9t®, OU“et@) C | Nopressure gauge (1/4 inch NPT plugis installed before shipment.)
Code Connections V15 |-30in.Hg to 30 psig| -0.1to0 0.1 MPa
4 NPT 1/4 inch V3 |[-30in.Hgto 30 psig| -0.1t0 0.2 MPa
6 NPT 3/8 inch L |-30in.Hg to 60 psig| -0.1to 0.4 MPa
8 NPT 1/2 inch 1 -30 in.Hg to 100 psig| -0.1 to 0.7 MPa
4T | 1/4 inch compression H [-30in.Hgto 160 psig| -0.1to 1.1 MPa
6T | 3/8 inch compression V2 |-30in.Hg to 200 psig| -0.1to 1.4 MPa
8T | 1/2 inch compression 2 -30in.Hgto 160 psig| Oto 1.5 MPa
4 0 to 400 psig 0 to 3 MPa
10 0 to 1000 psig 0to 7 MPa
30 0 to 3000 psig 0to 21 MPa
(DIN @0oUT GExtra outlet port 40 0 to 4000 psig 0 to 28 MPa

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

Specifications

1) Refer to gauge guide (P.752) 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

AK14PAT

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 2300 psig (15.9 MPa)

Proof pressure Inlet 1.5 t_imes the magimum 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) *)

Cv

0.45

Leak rate

1x 1019 Pa-m?¥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

Bottom mount

Internal volume

1.14in8 (18.7 cm?d)

*) Max. 90°C for Polyimide seat.
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Pneumatic Actuation Pressure Regulator .
Intermediate flow (Tied-diaphragm) AK1 4PA T Serles

Option

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
Inlet pressure:---- 100 psig (0.69 MPa)
Wetted Parts B [ S [ SH - ;
Body Brass i TS AK14PAT 60 psig (0.41 MPa)
Poppet Ni-Cr-Mo alloy 80 0.55
Diaphragm Ni-Cr-Mo alloy Peun
Nozzle 316 SS [ Ni-Cr-Mo alloy 70 B e 0.48
Seat PCTFE (Option: Polyimide) | PCTFE S 60 B s LT SN 04 F
o 50 ~10.34
. . 3 \\.Q _____ g E
Dimensions inch (mm) g 40 R 0.28 3
— 5 e S e 5| |SL
= 30 =021 2
AK14PAT CONTROL g . 3
_~PRESSURE PORT < 20 == 0143 AZ
O O 10 0.07 m
g 02.74 (969.6) o 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 Nz gas is flowing.
o]
5 - .
B Input/Output Characteristics
o
< Inlet pressure: ---- 2300 psig (15.9 MPa)
% AK14PAT — 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 // - 097 _
-—_— == . =) - (]
MMWJ_V L&H—uw 2 i \3120 / . 0.83 %;
i i Bt A 2100 = 069 @
@ s uja
0.88 ¢ 80 — 055 4
(22.4) 2 x 10-32 UNF depth 0.25 (6.4) 5 / s
(Mounting hole) 2 60 T 0.41
92.50 (063.5) 9 g /] 2
= 40 Y L 0.28 =
o /] [a}
20 o 0.14
0 A 0.00
0 10 20 30 40 50 60 70 80 90 100
Control pressure (psig)
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Pneumatic Actuation Pressure Regulator

High flow
(Tied-diaphragm)

AK12PA Series

® Actuation control pressure isolated from process gas by two seals

® Body material: 316 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 sipm

HF (option): to 1000 slpm

e

i ’ b’—)—.’/
[
s\

® 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

AK12 PA

4PL @D@

ﬁPOI’t Numberﬁ

[]

Delivery pressure Option
[Code] Delivery pressure Code | Specification
[PA] 7to0 150 psig (0.05 to 1.0 MPa) | i No code|Standard (Cv: 0.65)
Material e HF_|High flow (Cv: 1.1) ™4
Code| Body Poppet Diaphragm Pressure gauge unit* High inlet pressure *4)
B | Brass 316 SS Code Unit HR | (Max. inlet pressure
LS | 31658 Ni-Cr-Mo alloy No code psig/bar 3000 psig (20.7 MPa))
SH Ni-Cr-Mo alloy Port MPA MP? +4) Full outlet pressure rating may not
= or IS *2) PfeS/SUfe gauge unit MPa or be achieved at all inlet pressure.
ateria ig/bar selectable. However .
Cod Port psig )
oce ons B |S,SH under Japanese regulation, Seat material -
2P ° only MPa is available in Japan. Code Material
3P | Refer to the following [ ] No code PCTFE.(S.tanFJard)
4PL | porting configurations. | @ o Gauge port Vs : POlYImIdE *3) :
5PC ° ) (Extra outlet port®3), Inlet@), Outlet®) *3) Notavailable with SH material.
Code Pressure gauge *1)
Porting Configuration (Top View) Connections psig/barunit | MPa unit
— (Inlet(, Outlet?)  [Nocode No gauge port _
® Codel Connactions 0 No pressure gaugg (Gauge pgr‘t‘ 1/4inch NPT) *2)
@ @ 2 NPT 1/4 inch C [N pr5§sure qauge (1/4inch NFpr\ug is installed before shipment.)
e/ e 6 NPT 3/8 inch V15 |-30in.Hg to 30 psig| -0.1to0 0.1 MPa
8 NPT 1/2 inch V3 |-30 !n.Hg to 30 psig -0.1t0 0.2 MPa
2p 4T [1/4 inch compression L |-30 _|n.Hg to 60 psig -0.1t0 0.4 MPa
6T |3/8 inch compression 1 -30 !n4Hg to 100 psig -0.1t0 0.7 MPa
® @ 8T | 1/2 inch compression H- |-30 !n4Hg to 160 psig -0.1t0 1.1 MPa
< V2 |-30in.Hg to 200 psig| -0.1to 1.4 MPa
2 -30in.Hg to 160 psig| Oto 1.5 MPa
i @out 16| 0% 1000 peis |17 ViPa
(3)Extra outlet port 0 psig 0 a
< %GX ra outle ‘:OI 30 | 0103000 psig 0to 21 MPa
® spc | 4Gauge port (Inlet) 40 | 0104000 psig 0t0 28 MPa

Specifications

‘@Gauge port (Outlet)

1) Refer to gauge guide (P.752) 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

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 t_imes the magimum 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) *)

Cv

0.65

Leak rate

1x 1019 Pa-m?¥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

Bottom mount

Internal volume

1.321in3 (21.6 cm?d)

*) Max. 90°C for Polyimide seat. Optional ambient and operating temperature range available. Please contact SMC.
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Pneumatic Actuation Pressure Regulator

||
AK12PA series

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 AK12PA
Delivery pressure 7 to 150 psig (0.05 to 1.0 MPa) *)
HF Cv 1.1

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

Wetted Parts B I S I SH
Body Brass | 316 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 J % 02.74 (969.6)
©
<
]
Y
<
%
©
s
| Vs 1 ofe
<IN
| S
0.88
(22.4) 2 x 10-32 UNF depth 0.25 (6.4)

92.50 (¢63.5) (Mounting hole)

Flow Rate Characteristics

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

AK12PA 1/2 inch connections

80 0.55 AP

70T 0.48 SL
B 6o et S 041§
o Nt . =3
> L >
7] o~ 7]
fo b [ L | T
g | Tt o
> 30 T oo 021 >
2 ™ 2
22 <% 0142

10 = 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 Nz gas is flowing.

Input/Output Characteristics

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

AK12PA — 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
60 —]1.10
140 097
3120 = 0835
2100 < 0.69 £
=3 | =1
@ . @
3 80 o 0.55 8
I3 L S
> 60 > 041 >
¢ & S
35 40 = 0.28 =
o a
20 e 0.14
0 I 0.00
0 10 20 30 40 50 60 70 80 90 100
Control pressure (psig)
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Regulator
Pressure Gauges Guide

For AP/SL/AZ series (Installed before shipment*’ / Order separately)

Specifications Model
S Lower T""”"‘ - iiegdiaton Code_*2J Pressure range Unit Part number *3)
Gas elect comp_anble materials gauge port unit i i
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 0 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 -0.1t0 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
P 40 0 to 28 MPa 00-83000303
75 1N ‘E N
ole )= & 3|
3 d °
@
« 3/4 HEX
| JJ N
9/16-18 UNF 0.73(185)  inoh (mm)

For AK/BP series (Installed before shipment / Order separately)

Stainless steel / Lower mount

Specifications

Model

Lower mount

Regulator Code *2)

0.73 (18.5)

- n " Pressure range Unit Part number *3)

Gas Select comp_atlble r material gauge por unit : i
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 -30in.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
114.29) v3 -0.110 0.2 MPa 00-83000288
L -0.1t0 0.4 MPa 00-83000289
1 -0.1t0 0.7 MPa 00-83000290
& H -0.1to 1.1 MPa 00-83000291
~ < V2 MPA -0.1to 1.4 MPa MPa 00-83000292
'fé i a8 2 0to 1.5 MPa 00-83000286
@ g 4 0to 3 MPa 00-83000285
o B 10 0107 MPa 00-83000284
e 30 0to 21 MPa 00-83000283
40 0 to 28 MPa 00-83000282

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). Please contact SMC for details if one prefers changing this material.
%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/BP series (Installed before shipment / Order separately)

Stainless steel / Center back mount

Specifications

Model

Center back mount Regulator Code Pressure range Unit Part number *3)
Select compatible materials -30in.Hg to 100 psig| __. 00-8300022:
Gas of construction for the gas 5) -30 in.Hg to 160 psig psig/bar =) 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
I
1.14 (29 =
&
P4
J ]
N~ ~
| A
& N
3\ Q
o
2.169 (55.1)
inch (mm)
Brass / Lower mount
Specifications Model
S Lower r_nount - Beuulator Gadd *2.) Pressure range Unit Part number *3)
Gas elect compgtlble materials material|gauge port unit i i
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 0 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 -0.11t0 0.7 MPa 00-83000280
Bourdon tube Phosphor bronze H MPA -0.1t0 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
o 40 0 to 28 MPa 00-83000274
g
3 i
‘(S
oi
0.42 (10.5)

inch (mm)

=3) Part number of pressure gauge itself. Gauge are shipped separately.
#4) Under Japanese regulation, psig/bar unit gauge is not sold in Japan.
=5) Available for special order. Please contact SMC.
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Equipment Precautions.

Process Gas Equipment/Regulator
Specific Product Precautions

Be sure to read this before handling the products.
Refer to back page 50 for Safety Instructions and pages 633 and 634 for Process Gas

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.

. Confirm allowable pressure of any pressure

gauges.

When installing a pressure gauge to the product, operating
pressure should not exceed the maximum allowable pressure
of the pressure gauge.

Mounting

AWarning

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.
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A Warning

1.

2.

3.

7.

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.



Equipment Precautions.

Process Gas Equipment/Back Pressure Regulator
Specific Product Precautions

Be sure to read this before handling the products.
Refer to back page 50 for Safety Instructions and pages 633 and 634 for Process Gas

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.

. Confirm allowable pressure of any pressure
gauges.
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.

Maintenance

A Warning

1. If a back pressure regulator requires repair,
contact SMC.

2

3.

A Warning

1. Do not use the back pressure regulator as
shutoff valve or safety valve.

. 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.

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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