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This document and information on it are the confidential property of Swagelok Company and are loaned to you for a limited purpose.  Neither may 
be copied, exhibited, or furnished to others in any form without the written consent of Swagelok Company 

Product Options: 
 
Some product options could affect the pressure-temperature ratings shown in the Summary Table, but in all cases 
the ratings are less than or equal to those shown in the Summary Table. An example of this would be optional 
seal/seat materials or alternative Port Connection types e.g. NPT. 
 
Additional options that do not affect pressure-temperature ratings may be made available within the scope of this 
registration. An example of this includes SC11 cleaning, special production testing, accessory ports (for additional 
accessories or customer piping) and alternative housings (like Ratio Dome & Spring Housings). 
 
All of the above options, those that affect pressure and/or temperature ratings and those that do not, are within the 
scope of this approval.   
 
Quality System 
 
The Swagelok Company quality system complies with the requirements of ISO 9001:2015.  The Swagelok Company 
maintains British Standards Institution Certificate of Registration Number FM 01729, which applies to all locations 
listed on the Certificate.   
 
References 
 
The product catalog does not represent the full scope of the registration but rather details some of the most common 
options. 
 

 Process Regulator Catalog MS-02-492 
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Features

Handle

Robust handle available in many 
colors for system identification.

Non-Rising Stem
■	Fine-pitched threads provide 

precise adjustability and 
resolution

■	Roller thrust bearings offer 
smooth, low-torque actuation

Diaphragm Sensing Mechanism 
■	Moulded diaphragm with retaining 

ribs ensures robust leak-tight 
design

■	Support plates limit movement for 
extended diaphragm life

■	Clamped diaphragm assembly 
has no loose parts to reduce risk 
of component wear

Optimized Flow Paths

With the use of computational 
fluid dynamics, the flow paths 
and feedback designs have been 
optimized for improved flow 
(droop) performance.

Balanced Poppet 
■	All models employ a balanced 

poppet design to significantly 
reduce supply pressure effect

■	Robust, one-piece poppet used 
for both low-pressure and high-
pressure applications

■	Poppet spring retained on poppet 
to assist maintenance

Piston Sensing Mechanism

Taller multistepped piston 
improves stability for extended 
cycle life.

Body Plug

One-tool maintenance across all 
sizes, just remove the body plug 
and replace the seat.

Range Spring
■	Provides pressure control 

across a wide range of flow 
rates

■	Long spring improves droop 
performance

Robust Design
■	Designed to ASME B31.1 and 

B31.3
■	Bolting capacity allows outlet 

design pressure to equal inlet 
design pressure

Modular Design
Allows options for:
■	Captured vent
■	Self-vent
■	Ratio loading
■	Piston sensing
to be readily incorporated while 
supporting ease of maintenance

Floating Seat
■	Patented floating seat design for 

improved sealing reliability
■	The floating seat design allows 

simple maintenance of the main 
sealing element of the regulator

Seal Materials

Available in a variety of 
materials for enhanced chemical 
compatibility in a wide range of 
applications.

InletOutlet
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Process Pressure Regulators Explained
The process regulator’s part number is built to fully define the regulator’s function. The following sections will expand on the 
purpose of each element of the part number and explain its impact on key aspects of process pressure regulators to aid in 
making the best selection for your application.

Example SGRS part number:

Terminology
Accumulation—an increase in inlet pressure caused by an 

increase in flow rate through a back-pressure regulator.

Creep—an increase in outlet pressure typically caused by 
regulator seat leakage.

Cv—the regulator’s maximum valve flow coefficient; can 
be used for approximate sizing and to calculate max 
flow for downstream PRVs. To correctly size a pressure 
regulator, be sure to use its flow curve.

Dependency—see supply pressure effect (SPE).

Droop—a decrease in outlet pressure caused by an 
increase in flow rate through a pressure-reducing 
regulator.

Lockup—an increase in outlet pressure that occurs as the 
flow rate is decreased to zero.

Sensitivity—the degree to which the regulator responds to 
force balance changes. 

Set pressure—the desired setpoint of a pressure regulator, 
normally stated as a no-flow condition.

Supply pressure effect (SPE)—the effect on the set 
pressure of a pressure-reducing regulator as a result 
of a change in inlet pressure, normally experienced as 
an increase in outlet pressure due to a decrease in inlet 
pressure. Also known as Dependency. 
ΔP (Outlet) = ΔP (Inlet) × SPE

SGRS     12     1     F     E     N0     A     0     V     A     R    000
31 2 4 5 6 87 9 10 11 12 13 14
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Series

For more information and training on pressure regulators, please visit our regulator section on swagelok.com.

https://products.swagelok.com/en/all-products/regulators/c/300?clp=true
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Outlet

The function of a pressure-reducing regulator is to reduce a 
pressure and to keep this pressure as constant as possible 
while the inlet pressure and the flow may vary. This is 
accomplished by the fluid force (F) being equal to or slightly 
lower than load force (FS), causing the poppet to open. 

The function of a back-pressure regulator is to keep inlet 
pressure below a set pressure. This means the regulator 
can either open in case of excess pressure or close when 
the pressure drops below a desired pressure. This is 
accomplished by the fluid force (F) being equal to or slightly 
lower than load force (FS), causing the poppet to close. 

Regulator Function
There are two functions of process pressure regulators 

■	Pressure-reducing regulators

■	Back-pressure regulators

Inlet pressure

Outlet pressure

Inlet pressure

Outlet pressure

FS = Spring force

F = Fluid force/outlet pressure

FS = Spring force

F = Fluid force/outlet pressure

F

Inlet

Outlet

FS

F

Inlet

How a Pressure Regulator Works
A pressure regulator has a sensing element (piston or diaphragm) which, on one side, is subjected to a load force (FS) created by 
a spring (as shown below) or gas pressure. On the other side, the sensing element is subject to the force (F) of the system fluid.

Pressure-Reducing Regulators (R) Back-Pressure Regulators (B)

FS

2

Types of Regulators
The first two ordering number designators break down as follows:

Swagelok General Industrial (SG)
■	Maximum design pressure 6000 psig (413 bar)
■	Suitable for a wide range of industrial applications

Swagelok High Sensitivity (SH)
■	Maximum design pressure 250 psig (17.2 bar)
■	When more accurate pressure control and increased 

sensitivity are required

1
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The loading mechanism is the component of the regulator that balances the force or pressure exerted on the sensing 
mechanism by the system media. Spring, dome, or a combination spring- and dome-loading mechanisms are available.

The illustrations below show pressure-reducing configurations.

Loading Mechanism

Closed Open

Air-Loaded Ratio (A)
A ratio regulator is a special type of 
dome-loaded regulator. The surface 
area of the dome-sensing mechanism 
is a different size than that of the 
outlet pressure sensing mechanism. 
This enables a lower dome pressure 
to exert a large force (Fd) relative 
to the force due to a larger outlet 
pressure (F). Therefore, small dome 
pressures can control larger outlet 
pressures at a fixed ratio. 

Fd ≤ F
Pinlet

PoutletF

Fd

Fd > F
Pinlet

PoutletF

Fd

Dome-Loaded (D)
In a dome-loaded regulator, a gas is 
fed into the dome chamber above the 
sensing mechanism at a pressure equal 
to or slightly above the required outlet 
pressure. This volume of gas is used 
like a spring. The dome pressure (Fd ) is 
typically supplied by a second regulator 
called a pilot regulator.

Poutlet
F

Fd

Pinlet

Fd ≤ F

PoutletF

Fd

Pinlet

Fd > F

Spring-Loaded (S)
In a spring-loaded regulator, a coil 
spring is used to generate a load (FS ) 
against the sensing mechanism. The 
amount of spring force or load can be 
adjusted by turning the handle of the 
regulator.

F Poutlet

Pinlet

FS

Fs ≤ F

F Poutlet

Pinlet

FS

Fs > F

3
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Regulator Series
Swagelok® process pressure regulators are listed below.  
The first four ordering number designators combine to define the regulator series:

Series Description Features Size
Maximum Design 

Pressure, psig (bar)
Maximum Control 
Pressure, psig (bar) Cv Page

SGRS General service, pressure-
reducing, spring-loaded.

Controls downstream pressure.
Simple robust design.

08 6000 (413) 1.95

22
12 6000 (413) 2.30

16 6000 (413) 3600 (248) 4.80

24 6000 (413) 3600 (248) 10.70

SFRS High pressure, pressure 
reducing, spring-loaded.

Controls downstream high-
pressure. Simple robust design. 09 15 228 (1 050) 12 690 (875) 1.95 33

SGRD General service, pressure-
reducing, dome-loaded.

Controls downstream pressure. 
Highly customizable performance.

12 6000 (413) 2.30

3716 6000 (413) 4.80

24 6000 (413) 10.70

SGRA General service, pressure-
reducing, ratio-loaded.

Controls downstream pressure. 
Can be controlled with low-

pressure feed.

08 6000 (413) 1.95
53

12 6000 (413) 2.30

SGBS General service, back-
pressure, spring-loaded.

Controls upstream pressure. 
Simple robust design.

08 6000 (413) 1.95

63
12 6000 (413) 2.30

16 6000 (413) 3600 (248) 4.80

24 6000 (413) 3600 (248) 10.70

SGBD General service, back-
pressure, dome-loaded.

Controls upstream pressure. 
Highly customizable performance.

12 6000 (413) 2.30

7416 6000 (413) 4000 (275) 4.80

24 6000 (413) 4000 (275) 10.70

SGBA General service, back-
pressure, ratio-loaded.

Controls upstream pressure. Can 
be controlled with low pressure.

08 6000 (413) 1.95
80

12 6000 (413) 2.30

SHRS High sensitivity, pressure-
reducing, spring-loaded.

Controls downstream pressure.
Simple robust design. Improved 

sensitivity for low-pressure 
applications.

08 250 (17.2) 50 (3.4) 1.95

28
12 250 (17.2) 50 (3.4) 2.30

16 250 (17.2) 50 (3.4) 4.80

24 250 (17.2) 50 (3.4) 10.70

SHRD High sensitivity, pressure-
reducing, dome-loaded.

Controls downstream pressure. 
Highly customizable performance. 

Improved sensitivity for low-
pressure applications.

12 250 (17.2) 2.30

4816 250 (17.2) 4.80

24 250 (17.2) 10.70

SFRA High pressure, pressure 
reducing, ratio-loaded.

Controls downstream high-
pressure. Can be controlled with 

low-pressure feed.
09 15 228 (1 050) 14 500 (1 000) 1.95 58

SHBS High sensitivity, back-
pressure, spring-loaded.

Controls upstream pressure. 
Simple robust design. Improved 

sensitivity for low-pressure 
applications.

08 250 (17.2) 50 (3.4) 1.95

69
12 250 (17.2) 50 (3.4) 2.30

16 250 (17.2) 50 (3.4) 4.80

24 250 (17.2) 50 (3.4) 10.70

SEPC Electronic Pressure 
controller.

Controls downstream pressure, is 
controller by 4-20ma signal. Can 
be used in conjuction with dome 

and ratio-loaded regulators.

N/A 250 (17.2) 0.02 85
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Swagelok process pressure regulators are offered in 
multiple body sizes that correspond to the standard 
connection size of the body.

Body Size

Series and Body Size Combinations

Series

Body Size

08 09 12 16 24

Connection, in. 1/2 9/16 3/4 1 1 1/2

Cv 1.95 1.95 2.30 4.80 10.70

Seat Diameter, mm 10,0 10,0 10,0 14,0 22,0

SGRS Y Y Y Y

SGRD    Y➀ Y Y Y

SGRA Y Y

SGBS Y Y Y Y

SGBD    Y➀ Y Y Y

SGBA Y Y

SHRS Y Y Y Y

SHRD    Y➀ Y Y Y

SHBS Y Y Y Y

SFRA Y

SFRS Y

➀  Not available with a pilot regulator.

4

Swagelok process pressure regulators are available in the following 
body materials.

Body Material

Body Material
Designator Material Additional Specifications

1 316L SS
Cleaning and packaging in accordance with 
Swagelok Standard Cleaning and Packaging 

(SC-10) catalog, MS-06-62.

C 316L SS, SC-11

Cleaning and packaging in accordance with 
Swagelok Special Cleaning and Packaging 

(SC-11) catalog, MS‑06-63,  
in accordance with product cleanliness 

requirements stated in ASTM G93 Level C.

N 316L SS, NACE

Materials are selected in accordance with 
NACE MR0175/ISO 15156. Cleaning and 
packaging in accordance with Swagelok 

Standard Cleaning and Packaging (SC-10) 
catalog, MS-06-62.

P 316L SS, NACE, 
SC-11

Materials are selected in accordance with  
NACE MR0175/ISO 15156. Cleaning and 

packaging in accordance with Special 
Cleaning and Packaging (SC-11) catalog, 

MS‑06-63, to ensure compliance with 
product cleanliness requirements stated in 

ASTM G93 Level C.

5

The pressure control range defines the dynamic set pressure the regulator will be able to achieve. For best performance, 
select a pressure control range as close to the desired set pressure as possible. Regulators perform best at the higher 
end of their control range. Regulators will still function below the listed minimum adjustment range, but will not maintain 
listed performance.  
Note: When regulators are not flowing, it is possible to set the regulator up to 5% higher than this value.

Pressure Control Range

Sensor Type
The sensing mechanism is the component separating the spring/dome force and the fluid force. It senses changes in pressure 
and allows the regulator to react and try to restore the original set pressure. The regulator series and pressure control range 
selected will determine the sensor type used. Swagelok process pressure regulators utilize two types of sensor.

Diaphragm Sensing
A diaphragm is a large, flat 
piece of material usually made 
of an elastomer. A diaphragm 
is normally used for low set 
pressure applications in spring-
loaded regulators and in all 
dome-loaded regulators. 

Piston Sensing
A piston is a cylindrical metal 
component which is generally 
used for higher set pressure 
applications in spring-loaded 
regulators. They are also more 
resistant to damage caused by 
pressure spikes than diaphragms.

Diaphragm
Piston

6

https://www.swagelok.com/downloads/webcatalogs/en/ms-06-62.pdf
https://www.swagelok.com/downloads/webcatalogs/en/ms-06-63.pdf
https://www.swagelok.com/downloads/webcatalogs/en/ms-06-62.pdf
https://www.swagelok.com/downloads/webcatalogs/en/ms-06-63.pdf
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Pressure Control Ranges

Series SHRS SGRS SHBS SGBS SFRS

Size 08, 12, 16, 24 08, 12 16, 24 08, 12, 16, 24 08, 12 16, 24 09

Designator
Control Range 

psig (bar) Sensor Type

C 1 to 10 (0.07 to 0.68) Diaphragm – Diaphragm – –

D 2.5 to 25 (0.2 to 1.7) Diaphragm – Diaphragm – –

E 5 to 50 (0.3 to 3.4) Diaphragm Diaphragm Diaphragm Diaphragm –

F 10 to 100 (0.7 to 6.8) – Diaphragm – Diaphragm –

G 25 to 250 (1.7 to 17.2) – Diaphragm ➀ – Diaphragm –

H 37 to 375 (2.6 to 25.8) – Diaphragm Piston – Diaphragm Piston –

J 50 to 500 (3.4 to 34.4) – Piston – Piston –

L 100 to 1000 (6.9 to 68.9) – Piston – Piston –

M 150 to 1500 (10.3 to 103) – Piston – Piston –

N 200 to 2000 (13.7 to 137) – Piston – Piston –

P 300 to 3000 (20.6 to 206) – Piston – Piston –

R 360 to 3600 (24.8 to 248) – Piston – Piston –

W 600 to 6000 (41.3 to 413) – Piston – – Piston – –

Y 1269 to 12 690 (87 to 875) – – – – – – Piston

➀  Elastomer seat = diaphragm, polymer seat = piston.

Series SHRD SGRD SGBD SGRA SGBA SFRA

Size 08, 12, 16, 24 08, 12, 16, 24 08, 12, 16, 24 08, 12 08, 12 09

Designator
Control Range 

psig (bar) Sensor Type

0 1 to 250 (0.07 to 17.2) Diaphragm – – – – –

0 5 to 6000 (0.3 to 413) – Diaphragm Diaphragm – – –

1 Ratio 1:5 – – – Diaphragm Diaphragm –

2 Ratio 1:15 – – – Piston Piston –

3 Ratio 1:40 – – – Piston Piston –

4 Ratio 1:70 – – – Piston Piston –

5 Ratio 1:150 – – – – – Piston

C 1 to 10 (0.07 to 0.68) Diaphragm Diaphragm Diaphragm – – –

D 2.5 to 25 (0.2 to 1.7) Diaphragm Diaphragm Diaphragm – – –

E 5 to 50 (0.3 to 3.4) Diaphragm Diaphragm Diaphragm – – –

F 10 to 100 (0.7 to 6.8) Diaphragm Diaphragm Diaphragm – – –

G 25 to 250 (1.7 to 17.2) Diaphragm Diaphragm Diaphragm – – –

H 37 to 375 (2.6 to 25.8) – – – – – –

J 50 to 500 (3.4 to 34.4) – Diaphragm Diaphragm – – –

L 100 to 1000 (6.9 to 68.9) – Diaphragm Diaphragm – – –

M 150 to 1500 (10.3 to 103) – Diaphragm – – – –

N 200 to 2000 (13.7 to 137) – Diaphragm Diaphragm – – –

P 300 to 3000 (20.6 to 206) – Diaphragm Diaphragm – – –

R 360 to 3600 (24.8 to 248) – Diaphragm Diaphragm – – –

W 600 to 6000 (41.3 to 413) – Diaphragm – – – –
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The seat is the primary sealing element of a pressure regulator. It forms a seal between the high-pressure and low-pressure 
chambers within the regulator. Swagelok process pressure regulators can have a hard or soft seat seal depending on the 
application pressure requirements. The seat is the component most susceptible to damage during operation, particularly if 
there is debris in the system.

Seat Material

Seat Material Options
Swagelok process pressure regulators are available with the following seat material options.

Designator Seat Material
Maximum Inlet Pressure, 

psig (bar)
SFRA Max Inlet Pressure, 

psig (bar)

E Elastomer 1000 (68.9) —

P PEEK 6000 (413) 15 228 (1 050)

Balanced Poppet Controlling Mechanism
The controlling mechanism, also known as a poppet, is the moving valve element which 
opens and closes against the seat. In a balanced poppet design, the area on which 
the inlet pressure acts is reduced due to the orifice through the poppet and balancing 
O‑ring. The advantages of this design are a reduced seat load, less sensitivity to SPE, 
and the ability to have a larger seat for more flow.

Elastomer Seat
A soft seat seal utilizes an elastomer 
O-ring which seals against a metal 
poppet. It is designed to regulate 
pressures up to 1000 psig (68.9 bar). 
The seat materials include FKM, 
nitrile, and EPDM. Soft seats are 
highly resilient to damage caused by 
debris in the system.

PEEK Seat
A hard seat seal utilizes a polymer 
seat which seals against a metal 
poppet. It is designed to regulate 
pressures up to 6000 psig (413 bar). 
The seat material is PEEK. 

Note: For size 08 and 12 back 
pressure regulators, the seat will be 
supported by an O-ring. For size 16 
and 24 regulators operating at or 
above pressure range N, the seat 
will be supported by a 316 stainless 
steel ring.

Seat 
seal

Seat 
seal

7
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Swagelok process pressure regulators are offered with a variety of inlet and outlet connection types. Connection sizes 
match the body size unless stated otherwise. The regulator pressure rating may be limited by end connection type. For 
additional connection options, please contact your local authorized Swagelok sales and service center.

Connection Type

Threaded Connections

Threaded

Maximum  
Pressure Rating 

psig (bar)

Connection Size, in.

1/2 3/4 1 1 1/2

Body Size

08 12 16 24

Female NPT pipe threads 6000 (413) N0 N4 N0

Female ISO/BSP parallel threads 6000 (413) B0 B4 B0

ASME B16.5 Flanges

Flange Class and Facing

Maximum  
Pressure Rating 

psig (bar)

Connection Size, in.

1/2 3/4 1 1 1/2

Body Size

12 16 24

Class 150 raised face smooth 275 (18.9) FG FA FN FA

Class 300 raised face smooth 719 (49.6) FH FB FP FB

Class 600 raised face smooth 1440 (99.3) FJ FC FR FC

Class 1500 raised face smooth 3600 (248) FL FE FT FE

Class 2500 raised face smooth 6000 (413) FM FF FU FF

Class 300 RTJ 719 (49.6) GH GB GP GB

Class 600 RTJ 1440 (99.3) GJ GC GR GC

Class 1500 RTJ 3600 (248) GL GE GT GE

Class 2500 RTJ 6000 (413) GM GF GU GF

EN 1092 (DIN) Type 11 Flanges

Flange Class and Facing

Maximum  
Pressure Rating 

psig (bar)

Connection Size, in.

1/2 3/4 1 1 1/2

Body Size

12 16 24

EN class PN40 580 (40) DB DN D1 DN

8

High Pressure Connections

Connection Type

Maximum  
Pressure Rating 

psig (bar)

Connection Size, in.

1/2 9/16

Body Size

09

IPT 15 228 (1 050) - V0

FK 15 228 (1 050) K2 -
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Swagelok process pressure regulators are available in a variety of port configurations.  
The table below shows the port layout as viewed from the top of a regulator.

Port Configuration

Port Configuration and Size Combinations

Regulator 
Function

Port 
Designator

Body Size

08 12 16 24

Pressure-
Reducing

A Y Y   Y➀   Y➀

B Y Y

C Y Y

F Y Y

M Y Y Y Y

Back-
Pressure

A Y Y   Y➀   Y➀

D Y Y

G Y Y

F Y Y Y Y

M Y Y

➀ This configuration is an M port body with both auxiliary ports plugged.

Regulator Type A B C D G F M

Pressure-Reducing 
(SGRS, SHRS, and 

SGRA. Also SGRD and 
SHRD without a pilot.)

Back-Pressure 
(SGBS, SHBS, and 
SGBA. Also SGBD 

without a pilot.)

Pressure-Reducing 
with Pilot 

(SGRD.  
SHRD with pilot.)

Back-Pressure with 
Pilot (sizes 12 to 24) 

(SGBD with pilot.)

O O IO OI

II IO OI

P

P

Main inlet/outlet port Auxiliary inlet port Auxiliary outlet port Pilot regulatorI O P

9


