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Circle Seal Controls Corrosion Resistance Guide
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CORROSION CHART

DISCLAIMER

The data presented is of value when the user is aware of the numerous variables involved in dealing with corrosion. Among the important variables
are temperature, concentration, pressure, agitation, aeration, and impurities. The corrosion problem is made more complex by these and other
variables.

The precise rate of attack under a prescribed set of conditions can only be achieved by actual performance tests under such conditions. Under-
standing these limitations, data obtained from this table is offered only as a basic guide to the user for the selection of materials of construction.

Note that it is the sole responsibility of the system designer and user to select products suitable for their specific application requirements and to
ensure proper installation, operation and maintenance of these products. Material compatability, product ratings, and application details should
be considered in the selection. Unless otherwise indicated, all information is based on atmospheric pressure and ambient temperature conditions.
Data presented is based on tests believed to be reliable, however they cannot be guaranteed.

GUIDE TO SELECTION

A - Substantial Resistance - Preferred material of construction

B - Moderate Resistance - Satisfactory for use under most conditions; very slight swelling for elastomers
C - Questionable Resistance - Use with caution

D - Inadequate Resistance - Not recommended

Blank - No data available

NOTES:

1-To 220° F (100° C)

2-To 150° F (66° C)

3 - Subject to stress corrosion at high temperatures and in concentrated solutions

4 - B rating for Amyl, Ethyl, Methyl, and Propyl Alcohols at 70° F (21° C)

5 - Subject to pitting at air solution line when solution is allowed to dry on the metal surface
6 - Water presumed absent

7 - to 20%

8 - to 30%

9 -to 50%

Special Note: The chemicals listed in this guide highlighted in YELLOW are experimental carcinogens, according to the ninth edition of Sax' Dangerous
Properties of Industrial Materials. Chemicals highlighted in GRAY are listed as suspected carcinogens, experimental carcinogens at low doses,
and other other materials which pose a lesser risk of cancer.

Acetaldehyde 100%

Acetate Solvents Crude
Acetate Solvents Pure

Acetic Acid 95%

Acetic Acid Vapors 100% Hot
Acetic Anhydride Boiling
Acetone

Alcohols

Alum. Potassium 10%
Aluminum Chloride 10%
Aluminum Chloride 10% Boiling
Aluminum Sulfate 10%
Aluminum Sulfate <10% Boiling
Aluminum Sulfate >10% Boiling
Amines

Ammonia Anhydrous
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Sodium Hyposulfite

Sodium Nitrate

Sodium Perborate
Sodium Peroxide

Sodium Phosphate Tribasic

Sodium Silicate

fate (All Concentrations)

Sodium Su
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Zinc Chioride 5%
Zinc Chloride 5% Boiling
Zinc Sulfate Boiling

Whiskey Boiling
Xylene Boiling
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OXYGEN SERVICE
CAUTION

Charging an oxygen system presents inherent hazards which cannot
always be handled with absolute safety, especially with pressures in
excess of 2000 PSI.

This product has been cleaned and must be maintained in
accordance with Circle Seal Controls CSC/CCD 29.20 or better for
oxygen service. Materials used have been determined to be
compatible for use with oxygen. Materials (elastomerics, plastic and
other soft substances) have been tested in accordance with
MILV-5027D @ 2175 PSI. Materials and cleaning are sufficient for
oxygen service applications to 3000 PSIG per MIL-V-5027D. For
oxygen applications over 3000 PSI the user is responsible for
establishing system cleanliness and operational requirements.
Consult with your company’s Engineering/Safety or
Management personnel before using this product.

Extreme CAUTION should be observed when operating this product
for oxygen service. Operate/Turn handle VERY SLOWLY when
charging a system and when venting a system to prevent FIRE and
EXPLOSION.

System cleanliness must be maintained to prevent ignition causing
FIRE and EXPLOSION.



HOW TO SELECT PNEUMATIC VALVES
OBTAIN THE FOLLOWING INFORMATION:

1. Minimum inlet pressure in pounds per inch (psig).
2. Maximum outlet pressure in pounds per inch (psig).
3. The gas being flowed and the maximum flow rate in standard cubic feet per minute (sctm).

ESTABLISH THE “SIZE” OR C, OF THE VALVE REQUIRED
An example of determining the required regulator is illustrated in Figure 1. The values used in the example

are:
Minimum Inlet Pressure ................... 2000 psig
Maximum Outlet Pressure.................. 1500 psig
FlowRate ...........coiiiiiiiiiiin, 500 SCFM of Helium

NOTE: The Flow Chart in Figure 1 is based upon ambient temperature. Consult the factory for
temperature extremes.

Step |. Subtract the maximum outlet pressure from the minimum inlet pressure value. Locate this value (500
psi differential pressure) on Scale “A” of Figure 1. Draw a vertical line from this point on Scale “A” to the min-
imum inlet pressure curve (Scale “B”, 2000 psi) and establish the point of intersection.

Step Il. Draw a horizontal line from the point established in Step 1 to the left edge of the curve (point a).

Step lll. Draw a line from “point a” (where the horizontal line drawn in Step Il intersects the left edge of the
Flow Chart) through the flow rate, 500 scfm on Scale “C" to C, (Scale “D"). If the flow rate is less than 10 scfm,
use the values on the left sides of Scales “C” and “D".

The point at which this line intersects Scale “D" establishes the size or C, of the regulator required. C¢ = .65
if the gas is not air, multiply the C, obtained by the C, correction factor. For helium use .37 C, = .65 x .37 = .24

Select a regulator from the Regulator Selection Chart on the reverse side of this page. Use the next higher C,
size and select the type of regulator desired, spring reference, dome reference, etc.
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Regulator Selector Chart

Consult Individual Product Brochure for Additional Information
Controt Type Body Material Optional Equipment
3 3 2 5
Maximum Outlet sl>8|~28 % E 2 s o S| 2= 2l e
Inlet Pressure os|22| e d]e § R Seol8]_= e 2ls8| £
cslEglseloclE|ss|2 eSS |5l a3|2s|2
Cy Pressure Range £$ gggoiasgqoagg 52 23| 53[=2
(Max.)| Modet No.|  PSIG PSIG &sl58l28|28i2|135|528(8|88|82|28|23(5¢2
LR16C 10,000 PSIG | 0-200 PSIG [ [} e Jo| o [ ° °
LR17C 10,000 PSIG | 0-800 PSIG [ ° o |o] o [} . °
004 LR18C 10,000 PSIG | 0-2000 PSIG o ° o |o|] o ° ° °
’ LR19C 10,000 PSIG | 0-3600 PSIG o [ o |of o ° ° .
LR20C 10,000 PSIG | 0-7000 PSIG ° [ o |o] o [ ° °
LR21C 10,000 PSIG | 0-10,000 PSIG| e [ o |o] o [ ° °
PVR-1 3000 PSIG | 2"-18" H,‘,O [} [} [ . [ °
PVR-2 3000 PSIG | 2-6 PSIG [ ° ° . ° °
.01 PVR-3 3000 PSIG | 6-20 PSIG [ [ [} [} [} )
PVR-4 3000 PSIG | 20-40 PSIG [ [ ° ° ° °
PVR-5 3000 PSIG | 40-60 PSIG [ [ [} ] ° °
MR10 3000 PSIG | 0-100 PSIG [ . o |o] o 3 . °
.018 MR11 3000 PSIG | 0-250 PSIG [ [} o |o} o ° ° °
MR12 3000 PSIG | 0-500 PSIG [ [} o |o| o ° ° °
PRO11 3000 PSIG | 0-100 PSIG ° [ o |o] o °
02 PRO12 3000 PSIG | 0-200 PSIG [ [ o |o]| o °
: PRO13 3000 PSIG | 0-400 PSIG [ [ o |o] o .
PRO14 3000 PSIG | 0-800 PSIG [ [ o |o| o °
CRR20 3000 PSIG | 0-80 PSIG o [ o| o . °
.032 CRR21 3000 PSIG | 0-180 PSIG [} ° o] o ° .
CRR22 3000 PSIG ] 0-400 PSIG [} [ o] o ° °
*PR51 0-7500 PSIG | 0-250 PSIG [} [ e |o] o [} . °
*PRS2 0-7500 PSIG | 0-400 PSIG [} [ o |o]| o ° ° °
*PRS3 0-7500 PSIG | 0-800 PSIG [ [ o o] o [} [ °
3 *PRS54 0-7500 PSIG | 0-1500 PSIG [ L) e |o]| o [ [} )
*PR55 0-7500 PSIG | 0-3000 PSIG [} ° e |o|] o ° ° °
*PR56 0-7500 PSIG | 0-4500 PSIG ° [} e |o] o [ ° °
*PR57 0-7500 PSIG | 0-6000 PSIG . ° o |o| o ° ° °
CRR 50 3000 PSIG | 60 PSIG [ [ ol o 3 °
3 CRR 51 3000 PSIG | 200 PSIG ° ° o| o . °
CRR 52 3000 PSIG | 400 PSIG [} ° o] o ° °
350 GD31 3600 PSIG | 0-3600 PISG o |o o [ Y
' GD31R 3600 PSIG | 0-3600 PSIG [ [} L] o |o [ ]
GD80A 10,000 PSIG | 0-10,000 PSIG L] ° °
.365 GD81B 10,000 PSIG | 0-10,000 PSIG [} [} °
GD67A 6000 PSIG | 0-6000 PSIG ° ° ° o .
GD723 10,000 PSIG | 0-200 PSIG o . o o] @ ° . °
GD722 10,000 PSIG | 0-800 PSIG o ] o o] e e o o
402 GD721 10,000 PSIG { 0-2000 PSIG L [ ] e |o]| o [ e .
GD720 10,000 PSIG | 0-3600 PSIG L] [} e |o] o [} ] [}
GD724 10,000 PSIG | 0-6000 PSIG [ [} o |eo] o ° o .
IR10 4000 PSIG | 0-500 PSIG o o |o| o ] ° [}
.42 IR11 4000 PSIG | 0-1000 PSIG o e |o]| o ° ° e
IR12 4000 PSIG | 0-2500 PSIG [} o |e] o ° ° .
5 BLRS0 6000 PSIG | 50-5800 PSIG L] o e |o] o [} ° °
165 SR830 3600 PSIG | 0-125 PSIG [ e e |o] o °
' SR800 3600 PSIG | 0-250 PSIG [} [} o |o| o °
50 GD91 6000 PSIG | 6000 PSIG ° ° . ° °
’ GD92 6000 PSIG | 6000 PSIG o [} ° o °
*Captured Vent

Non-destructive testing, such as individual flow test, testing with fluids other than compressed air or hydraulic oll,
hydrostatic testing, x-ray, dye penetrant are not normal to our production processing, but are available at extra costs.



GONVERSION SCALES

ESEOD to Cy (EQUIVALENT SHARP EDGED ORIFICE
DIAMETER - TO FLOW COEFFICIENT)

-

TO CONVERT ONE FLOW RATING SIZE TO ANOTHER

1. If C. is known read equivalent ESEOD across the dividing line on the same scale—C. 2.5 equals an ESEOD of .37
2. If ESEOD is known read equivalent C. across the dividing line on the same scale—ESEOD is .04 equals a C. of .029

ESEOD
2 2 8 2 g 2 8 g 3
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_ 1 _- | 1 “ 4. | 1 1 — | 1 | 1 T _ _ — _ _ _
L | T 7 1T 11 1 U L DL L R B |
5 2 N 2 8 5 2 2 3 828 g 3
~ Cy FLOW COEFFICIENT
ESEOD - 2
- - N w o (3] [ < C
o w o =3 o o o o o
_ 1 q_ 1 ] H 1 __ 1 1 _ | { 1 L _ _ T _ T _ _ _ _
] 17 TvrTr T 11 _ | [ "1 T F T P
3 8 8 8 g 2 3 8 8 3 8 g 8 g 8 2 g 8 .m. m .m.
Cy FLOW COEFFICIENT




WATER FLOW in GPM vs PRESSURE DROP vs ESEOD Cp = .62

FLOW RATE — GAL./MIN.

Known flow requirement and A P Limitation
Find ESEOD (1 GPM MAXIMUM A P, 100 psi d)

1. Locate intersection of 1 gpm line and horizontal
100 psid line Point A — ESEOD required is .077

NOTE: Turbulent flow Is not considered
in this graph.
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USE OF GRAPH

Known valve rating — What A P and flow OO
combinations are avallable? &u\

1. Valve with ESEOD of .2
2. Find .2 diagonal line
3. Any number of points can then be found;
Example: Bor C
B =3 gpm at A P of 20 psid
C =7 gpm at A P of 120 psid 2-149-2/93



GCIRGLE SEAL GONTROLS

CONVERSION GUIDE — U.S.:METRIC; METRIC:U.S.

DIMENSIONS
To convert inches (") to cm. Multiply inches x 2.54
To convert cm to inches Multiplycm. x.394
PRESSURE
To convert psi to Kg/Gm2 Multiply psi x .070
To convert psi to Kp/Gm2 Muitiply psi x .070
To convert psi to Atii Multiply psi x.070
To convert psi to Bars Multiply psi x .069
To convert KgIcTn2 to psi Multiply Kg/c_m2 x 14.2
To convert Kplc_m2 to psi Multiply Kplc_m2 x14.2
To convert Atii to psi Multiply Atu x14.2
To convert Bars to psi Multiply Bars x14.5
TEMPERATURE
Toconvert °Fto °C Subtract 32 and multiply x .556 (5/9)
Toconvert °Cto °F Multiply by 1.8 (9/5) and add 32.
FLOW
To convert GPM to t/mn (2/min) Multiply GPM  x3.79
To convert t/mn (¢/min) to GPM Multiply t/mn  x.264
To convert US gpm to UK gpm Multiply US gpm x .833
To convert UK gpm to US gpm Muitiply UK gpm x 1.2
To convert SCFM to m3/h (Nm3/h) Multiply SCFM  x 1.7
To convert m3/h (Nm3/h) to SCFM Multiplym3/h  x .59

FLOW FACTOR

ToconvertC, tok, Multiply C, x14.28
To convertk,, to C, Multiply k, x0.07
To convert C,, to f(UK) Multiply f x 0.833
To convert f(UK) to C,, Multiply C, x1.20
US.PIPE SIZES
118 1/4 3/8 1/2 3/4 1 1% 1% 2
i.D.in. 0.27 0.36 0.42 0.62 0.82 1.05 1.38 1.61 207
mm 6.9 9.0 10.7 15.7 20.9 26.7 35.0 41.0 52.5

0.0.in. 0.4 0.54 0.68 0.84 1.05 1.32 1.66 1.90 2.38
mm 10.4 13.7 17.3 213 26.7 335 421 48.2 60.4
Rate of Flowgpm 2.5 4.8 9.3 14.0 25.0 1.0 720 97.0 160.0
Rate of Flow* t/mn 10.0 18.0 35.0 54.0 97.0 157.0 270.0 370.0 600.0

* Based on 15 ft/sec. (275 m/mn); applies to standard size valves but not to miniature or high pressure valves or
regulators.

CSP - 290 = 10/09 = APS - 2678



