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Design

HOKE Gyrolok Flareless Tube Fittings have been carefully
designed and manufactured to provide a wide range of
outstanding leak-tight application capabilities. HOKE
Gyrolok® ratings and specifications are as follow:

Pressure Ratings

HOKE Gyrolok fittings are rated for working pressures high-
er than the tubing recommended for use with Gyrolok®.
However, tubing should not be used above its maximum
allowable working pressure.

Maximum allowable working pressures for tubing suitable
for use with Gyrolok are identified herein. If no pressure is
identified for a given size and a wall thickness, then that
tube size/wall combination is not suitable for use with
Gyrolok® fittings. See caution below.

Vacuum Rating

HOKE Gyrolok offers excellent vacuum capability. With
good quality tubing, Gyrolok® fittings will be leak-tight at
vacuum levels of 10 torr while tested with a leakage sensi-
tivity of 10 sccs.

Materials

HOKE Gyrolok fittings are available in brass, 304 and 316
stainless steel, Monel® Hastelloy®, Inconel®, titanium, 2205
Duplex, and 254 SMO. Contact your local HOKE distributor
for further information.

Tubing
Fully annealed tubing to the specifications identified herein
are suitable for use with HOKE Gyrolok® fittings.

The tubing selected, whether metallic or nonmetallic
should be compatible with the process fluid, temperature
and applications. The wall thickness selections should be
based on pressure and temperature conditions.

Tubing should always be fully annealed. While welded tub-
ing may be used with Gyrolok, inconsistencies in its manu-
facture and performance are sometimes encountered. As a
result we recommend the use of seamless tubing.

For proper fitting performance, the tubing surface finish
should be good, free from nicks or scratches. Do not use
out of round tubing which does not easily go through fit-
ting components.

Fitting performance is maximized when tube ends are
squarely cut, using a tubing cutter, and deburred.

Proper fitting performance demands that the fitting be
significantly harder than the tubing on which it is used.
For example, stainless steel tubing should never exceed a
maximum surface hardness of Rockwell B90, while Monel®
tubing should never exceed a maximum surface hardness
of Rockwell B75.

Accurate surface hardness measurements can be made
using many different methods. The HOKE standard is to

use the Vickers method, using a Leitz miniload tester with a
load between 300 and 500 grams, dependent on wall thick-
ness and surface conditions with a maximum reading of
HV185 for stainless steel and HV138 for Monel®.

Gas Service

Gases (air, hydrogen, nitrogen, etc.) can escape through
smaller leak paths than liquids. As such, the reduction of
surface defects (scratches) on tubing becomes more impor-
tant when the system media contains gases. As tubing wall
thickness increases, the ability of the ferrules to coin out
imperfections increases. The use of heavier wall tubing will
help the ferrules to overcome minor surface defects that
could contribute to gas leakage. Hoke recommends the
following minimum wall thickness for tubing when system
media contains gases.

Vs 0.028 Y4 0.065
%6 0.028 78 0.083
Va 0.028 1 0.083
Y6 0.035 1a 0.109
Y8 0.035 12 0.134
Va 0.049 2 0.180

Suggested Allowable Pressure Tables
Figures and tables are for reference only. HOKE makes

no implication that these valves can be used for design
work. Applicable codes and practices in industry should be
reviewed and considered. ASME Codes are the successor to
and replacement of ASA Piping Codes. For combinations
not shown, consult factory .
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Calculating Yield, Burst, and Maximum Allowable Working Pressures

Maximum allowable stress values and calculation factors are used to determine yield, burst, and maximum allowable working pressures. HOKE
has made these calculations for a variety of materials and included the results in charts beginning on page 6. The following information is pre-
sented to provide an understanding of how the numbers are derived.

Formulas
1. Maximum Allowable Working Pressure
Fractional: Factor x Maximum Allowable Stress Valve (psi)
Metric: Factor x Maximum Allowable Stress Valve (psi) X 0.06895
Factor x Maximum Allowable Stress Value (ksi) x 68.95
2. Calculated Yield Pressure
Fractional: Factor x Minimum Yield Strength (psi)
Metric: Factor x Minimum Yield Strength (psi) x 0.06895
3. Calculated Burst Pressure
Fractional: Factor X Minimum Tensile Strength (psi)
Metric: Factor x Minimum Tensile Strength (psi) x 0.6895

See table of “Maximum Allowable Stress Values for Material at Various Temperatures” on pages 3 and 4, and the “Calculation Factor Tables” on
page 5.

Maximum Allowable Working Pressure Calculation Examples

The values listed on the “CALCULATION FACTOR TABLE" are for stainless steel and may be used to determine the maximum allowable pressure,
yield pressure, burst pressure or any other pressure for which a stress value is available. The Calculation Factor Tables on page 5 are based on
stainless steel tubing having maximum allowable outside diameter and minimum allowable wall thickness. Stress values may be obtained
from “MAXIMUM ALLOWABLE STRESS VALUES FOR MATERIALS AT VARIOUS TEMPERATURES” table or other sources. All of the charts contained
herein are based on use of tubing having the “worst” tolerance conditions allowed for that particular material.

Example 1

Suppose that you want to know the maximum allowable work-

ing pressure of 304 S. ST. seamless, ASTM A-213, 4" O.D. by .035
wall tubing at a temperature of 100° F. This information can be
directly obtained from the table “MAXIMUM ALLOWABLE WORKING
PRESSURE - 304 STAINLESS STEEL" or calculated as follows:

First Find the factor (K) corresponding to %" O.D. x 0.035 wall on the
“CALCULATION FACTOR TABLE".

K=0.2753

Second Find the allowable stress (S,) for seamless 304 stainless steel
tubing at 100° F on the "MAXIMUM 'ALLOWABLE STRESS VALUES FOR
MATERIALS AT VARIOUS TEMPERATURES".

S, = 18,750 psi

Third According to “CALCULATION FACTOR TABLE", Maximum
Allowable Working Pressure (P,) = Factor (K) x Maximum Allowable
Stress (S,) Value in psi

Therefore: P, =K xS,
P =0.2753 x 18 750 pSI

P, = 5161 psi (Max. Allowable Working Pressure at 100° F)

Example 2

Suppose that you want to know the maximum allowable working
pressure of 304 stainless steel seamless, ASTM A-213, 6mm O.D. by
1.2mm wall tubing at a temperature of 38° C. This information can be
directly obtained from the table “MAXIMUM ALLOWABLE WORKING
PRESSURE - 304 STAINLESS STEEL" or calculated as follows:

First Find the factor (K) corresponding to 6mm O.D. X 1.2mm wall on
the “CALCULATION FACTOR TABLE".

K=0.4112

Second Find the allowable stress (S,) for seamless 304 stainless steel
tubing at 38° C on the “MAXIMUM A\LLOWABLE STRESS VALUES FOR
MATERIALS AT VARIOUS TEMPERATURES".

S, = 18,750 psi

Third According to “CALCULATION FACTOR TABLE", Maximum
Allowable Working Pressure (P,) = Factor (K) x Maximum Allowable
Stress (S,) Value in psi x 0.068

Therefore: P, = K x S x 0.06895
P =.4112 x 1A8 750 pSI % 0.06895

P, =532 bar (Max. Allowable Working Pressure at 38° C)

CAUTION: Limited test data is available on certain materials, including Hastelloy®, Inconel®, 2205 Duplex, and 254 SMO. In such applications, further
testing either by HOKE or by the user is recommended to assure fitting suitability for the application.
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Maximum Allowable Stress Values for Materials at Various Temperatures

Values in ksi (psi=ksi x 1000)

TEMPERATURE COPPER TYPE 304 TYPE 316 MONEL® 400 INCONEL® 600
SEAMLESS SEAMLESS WELDED ANNEALED SEAMLESS WELDED ANNEALED SEAMLESS SEAMLESS
ANNEALED TUBING  ANNEALED TUBING TUBING SPECASTM  ANNEALED TUBING TUBING SPECASTM  ANNEALED TUBING  ANNEALED TUBING
°F °C SPECASTM B-75 SPECASTM A-213 A-249 SPECASTM A-213 A-249 SPECASTMB-165  SPECASTM B-167
—20 to +100 -29 to +38 6.0 18.75 15.9 18.7 16 17.5 20.0
150 66 5.1 18.27 15.5 18.7 16 16.95 20.0
200 93 4.8 17.8 15.1 18.7 16 16.4 20.0
250 121 4.8 17.2 14.6 18. 15.8 15.9 20.0
300 149 4.7 16.6 141 18.4 15.6 154 20.0
350 177 4.0 16.4 13.9 18.2 15.5 151 20.0
400 204 3.0 16.2 13.8 18.0 15.3 14.8 20.0
450 232 16.0 13.6 18.0 15.3 14.7 20.0
500 260 15.9 13.5 18.0 15.3 14.7 20.0
550 288 15.9 13.5 17.5 149 14.7 20.0
600 316 15.9 13.5 17.0 14.5 14.7 20.0
650 343 15.9 13.5 16.7 14.2 14.7 20.0
700 371 15.9 13.5 16.3 13.9 14.7 20.0
750 399 15.6 13.3 16.1 13.7 14.6 20.0
800 427 15.2 12.9 15.8 134 14.2 20.0
850 454 149 12.7 15.7 134 1.0 19.6
900 482 14.7 12.5 15.6 13.3 8.0 16.0
950 510 14.4 12.2 154 131 10.6
1000 538 141 12.0 15.3 13.0 7.0
1050 566 124 10.5 151 12.8 4.5
1100 593 9.8 8.3 124 10.5 3.0
1200 649 6.1 5.2 7.4 6.3 2.0
1250 677 4.7 4.0 5.5 4.7
1300 704 3.7 3.2 41 3.5
1350 732 29 2.5 3.1 2.6
1400 760 23 2.0 23 2.0
1450 788 1.8 1.5 1.7 1.5
1500 815 1.4 1.2 1.3 1.1
Min. Tensile Min Tensile
Strength (ksi) @ | Strength (ksi) @ 30 75 75 75 75 70 80
100° F 38°C
Min. Yield Min Yield
Strength (ksi) @ | Strength (ksi) @ 9 30 30 30 30 28 35
100° F 38°C

Gyrolok® Flareless Tube Fittings Tubing Data Charts| 3




Maximum Allowable Stress Values for Materials at Various Temperatures

Values in ksi (psi=ksi x 1000)

TEMPERATURE HASTELLOY® (-276 254 SMO 2205 DUPLEX 2507 SUPER DUPLEX

TITANIUM GRADE 2

-20to+100 | —29to +38 25 21.25 235 225 29.0 12.5 10.6
150 66 25 21.25 23.5 22.5 29.0 12.0 10.2
200 93 25 21.25 235 225 28.9 10.9 9.3
250 121 25 21.25 22.95 22.1 28.1 9.9 8.4
300 149 25 21.25 224 21.7 273 9.0 7.7
350 177 24.65 20.95 21.85 21.3 26.9 8.4 7.1
400 204 24.3 20.7 213 209 26.4 7.7 6.5
450 232 241 20.5 20.9 20.65 26.2 7.2 6.1
500 260 239 20.3 20.5 204 259 6.6 5.6
550 288 23.7 20.15 20.3 20.3 25.8 6.2 5.3
600 316 235 20 20.1 20.2 25.8 5.7 4.8
650 343 23.3 19.8 19.9
700 371 231 19.6 19.9
750 399 229 19.5 19.8
800 427 22.8 19.4
850 454 22.6 19.2
900 482 223 18.9
950 510 22.1 18.8
1000 538 21.8 18.5
1050 566 18.5 15.7
1100 593 15 12.7
1200 649 9.8 8.3
1250 677 7.8 6.6
1300 704
1350 732

1400 760
1450 788
1500 815
Min. Tensile | Min. Tensile
Strength (ksi) | Strength (ksi) 100 100 94 90 50 50
@ 100°F @38°C
Min. Yield Min. Yield
Strength (ksi) | Strength (ksi) 41 41 44 65 40 40
@ 100°F @38°C

Allowable stress values extracted from ASME Boiler and Pressure Vessels Code Section Il Part D and ASME B31.3 Process Piping with permis-
sion of the publisher ASME.

4 | Gyroloke Flareless Tube Fittings Tubing Data Charts



Tubing Data Charts

Stainless Steel Calculation Factor Tables

For gas service, select a wall thickness that is not shaded (see Gas Service, page 1).

A

Yhe 0.30 0 0 8 0.6910

Y 0.4585 | 0.5851

Y6 0.2942 | 0.3791 | 0.5492

Va 0.2155 | 0.2753 | 0.4033 | 0.5493
§)

1
Iz 0.2876

1% 0.1522 0.2354 | 0.2469
2 0.1112 1 0.1248 | 0.1386 | 0.1465 | AV I NCAVLYS

For gas service, select a wall thickness that is not shaded (see Gas Service, page 1).

WALL THICKNESS (mm)

0.4039
0.2944

Factors to left of heavy black line were calculated using the “Boardman Formula”, those to the right were calculated using the “Lamé Formula”.

Chart Factors have been established per “ASME Boiler and Pressure Vessel Code, Section VIIl, UG-27 and Appendix 1, and ASME B31.3, Process
Piping, Par. 304.1.2

For factor tables of other materials, contact HOKE Incorporated or your local distributor.
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Tubing Data Charts

Copper Annealed Seamless Tubing
ASTM B-75 or Equivalent, Maximum Hardness HRF 55

Maximum Working Pressure (psi) for Fractional Sizes
Allowable Stress = 6,000 psi between -20° F and 100° F

For gas service, select a wall thickness that is not shaded. (See Gas Service, page 1)

WALL THICKNESS (inch)

1650 2120 3150 4000
Ve 2770 | 3260 | 3630
Y6 1800 | 2130 | 2340 | 3480
Va 1320 | 1540 | 1690 | 2560 | 3500

14 1830
1% 1500 | 1570
2 1090 | 1150

Factor of Safety = 5, considering tensile strength to be 30,000 psi at room temperature

Calculated Burst Pressure (psi) for Fractional Sizes
Minimum Tensile Strength = 30,000 psi

For gas service, select a wall thickness that is not shaded. (See Gas Service, page 1)

WALL THICKNESS (inch)

8250 10600 15750 20000
Ve 13850 | 16300 | 18150
Y6 9000 | 10650 | 11700 | 17400
Va 6600 | 7700 | 8450 | 12800 | 17500

1Va 9150
1% 7500 | 7850
2 CLJOTO R SOOI VETO 5450 | 5750

6 | Gyrolok® Flareless Tube Fittings Tubing Data Charts



Tubing Data Charts

Copper Annealed Seamless Tubing
ASTM B-75 or Equivalent, Maximum Hardness HRF 55

Maximum Working Pressure (bar) for Metric Sizes

Allowable Stress = 41 MPa between -29° C and 38° C
For gas service, select a wall thickness that is not shaded. (See Gas Service, page 1)

WALL THICKNESS (mm)

205

240

150

176

223

276

95

112

143

179

232

248

Factor of safety = 5, considering tensile strength to be 205 MPa at room temperature

Calculated Burst Pressure (bar) for Metric Sizes
Minimum Tensile Strength = 205 MPa

For gas service, select a wall thickness that is not shaded. (See Gas Service, page 1)

WALL THICKNESS (mm)

1024

1200

748

879

1117

1379

476

559

714

893

1159

1238

517

645

845

907

407

503

659

703

814

917

414

538

576

662

748

352
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Tubing Data Charts

304 & 316 Stainless Steel Annealed Seamless Tubing
ASTM A-213 or Equivalent, Maximum Hardness HRB 90

Maximum Working Pressure (psi) for Fractional Sizes
Allowable Stress = 18,750 psi between -20° F and 100° F

For gas service, select a wall thickness that is not shaded. (See Gas Service, page 1)

WALL THICKNESS (inch)

Factor of safety = 4, considering tensile strength to be 75,000 psi at room temperature

Calculated Burst Pressure (psi) for Fractional Sizes
Minimum Tensile Strength = 75,000 psi

For gas service, select a wall thickness that is not shaded. (See Gas Service, page 1)

WALL THICKNESS (inch)

5690 12950 [N

Ve

Y6

Va

Y8

Ya

8

%

s

1

1% 5390

1% 4410 | 4620
2 ELDNIPPZI 3190 | 3350
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22760 27960 39280 51800 |
v EZEL0N 43880
e PPIZON 28400 | 41160
Y G0N 20640 | 30240 | 41160
% 10520 19240 | 26480 | 34720
A 7800 9840
% 26800
% 21760 | 24240
% 18360 | 20400
1 15840 | 17600
e 10760 15600 | 17360 | 18400 | 21560
1% 8920 10280 11400 17640 | 18480
2 e V= R L E R 12760 | 13400




Tubing Data Charts

304 & 316 Stainless Steel Annealed Seamless Tubing
ASTM A-213 or Equivalent, Maximum Hardness HRB 90

Maximum Working Pressure (bar) for Metric Sizes
Allowable stress = 129.3 MPa between -29° C and 38° C

For gas service, select a wall thickness that is not shaded. (See Gas Service, page 1)

WALL THICKNESS (mm)

Factor of safety = 4, considering tensile strength to be 517.1 MPa at room temperature

Calculated Burst Pressure (bar) for Metric Sizes
Minimum Tensile Strength = 517.1 MPa

For gas service, select a wall thickness that is not shaded. (See Gas Service, page 1)

WALL THICKNESS (mm)
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Tubing Data Charts

304 & 316 Stainless Steel Annealed Welded Tubing
ASTM A-249 or Equivalent, Maximum Hardness, HRB 90

Maximum Working Pressure (psi) for Fractional Sizes
Allowable Stress = 15,940 psi between —20° F and 100° F

For gas service, select a wall thickness that is not shaded. (See Gas Service, page 1)

WALL THICKNESS (inch)

4850 5970 8380 11050 |

14
12

4600
3760 | 3950
1990 PPAIIRWEZI 2720 | 2850

Factor of safety = 4, considering tensile strength to be 75,000 psi at room temperature and a weld joint efficiency factor of approximately 0.85

Calculated Burst Pressure (psi) for Fractional Sizes
Minimum Tensile Strength = 75,000 psi

For gas service, select a wall thickness that is not shaded. (See Gas Service, page 1)

WALL THICKNESS (inch)

19400 23880 33520 44200 [

1Va
1%
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6400

9720
7080
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Tubing Data Charts

304 & 316 Stainless Steel Annealed Welded Tubing
ASTM A-249 or Equivalent, Maximum Hardness HRB 90

Maximum Working Pressure (bar) for Metric Sizes
Allowable Stress = 109.9 MPa between -29° C and 38° C

For gas service, select a wall thickness that is not shaded. (See Gas Service, page 1)

WALL THICKNESS (mm)

Factor of safety = 4, considering tensile strength to be 517.1 MPa at room temperature and weld joint efficiency factor of approximately 0.85

Calculated Burst Pressure (bar) for Metric Sizes
Minimum Tensile Strength = 517.1 MPa

For gas service, select a wall thickness that is not shaded. (See Gas Service, page 1)

WALL THICKNESS (mm)
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Tubing Data Charts

Monel® 400 (Nickel-Copper) Annealed Seamless Tubing
ASTM B-165 or Equivalent, Maximum Hardness HRB 75

Maximum Working Pressure (psi) for Fractional Sizes
Allowable Stress = 17,500 psi between —20° F and 100° F

WALL THICKNESS (inch)

4900 6010 8400 11030

5110

3320

2200 2440

Factor of safety = 4, considering tensile strength to be 70,000 psi at room temperature

Calculated Burst Pressure (psi) for Fractional Sizes
Minimum Tensile Strength = 70,000 psi

WALL THICKNESS (inch)

19600 24040 33600 44120

VVZZIN 29840

10040

8280 9600 10600
6160 7080 7840 8800 9760
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Tubing Data Charts

Monel® 400 (Nickel-Copper) Annealed Seamless Tubing
ASTM B-165 or Equivalent, Maximum Hardness HRB 75

Maximum Working Pressure (bar) for Metric Sizes
Allowable Stress = 120.6 MPa between -29° C and 38° C

WALL THICKNESS (mm)

Factor of safety = 4, considering tensile strength to be 482.6 MPa at room temperature

Calculated Burst Pressure (bar) for Metric Sizes
Minimum Tensile Strength = 482.6 MPa

WALL THICKNESS (mm)
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Tubing Data Charts

Inconel 600 (Nickel-Chromium-Iron) Annealed Seamless Tubing

ASTM B-167 or Equivalent, Maximum Hardness HRB 88

Maximum Working Pressure (psi) for Fractional Sizes
Allowable Stress = 20,000 psi between —20° F and 800° F

WALL THICKNESS (inch)

5600 6870 9600 12610

5840

3800

Factor of safety = 4, considering tensile strength to be 80,000 psi at room temperature

Calculated Burst Pressure (psi) for Fractional Sizes
Minimum Tensile Strength = 80,000 psi

WALL THICKNESS (inch)

22400 27480 38400 50440

PEE[N 34120

LEIPIN 20560

14 11480
1% 9480
2 7040
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8120
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22960

18800

19720

10080 11160

13760
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Tubing Data Charts

Inconel 600 (Nickel-Chromium-Iron) Annealed Seamless Tubing
ASTM B-167 or Equivalent, Maximum Hardness HRB 88

Maximum Working Pressure (bar) for Metric Sizes
Allowable Stress = 137.9 MPa between —29° C and 38° C

WALL THICKNESS (mm)

Factor of safety = 4, considering tensile strength to be 551.6 MPa at room temperature

Calculated Burst Pressure (bar) for Metric Sizes
Minimum Tensile Strength = 551.6 MPa

WALL THICKNESS (mm)

2069 2452

1512 1796
1159
855
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Tubing Data Charts

Hastelloy® C-276 (Nickel-Molybdenum-Chromium) Solution Annealed Seamless
Tubing ASTM B-622 or Equivalent, Maximum Hardness HRB 98

Maximum Working Pressure (psi) for Fractional Sizes
Allowable Stress = 25,000 psi between —20° F and 300° F

WALL THICKNESS (inch)

7230 8880 12430 16350
7540
4900

Factor of safety = 4, considering tensile strength to be 100,000 psi at room temperature.

Calculated Burst Pressure (psi) for Fractional Sizes
Minimum Tensile Strength = 100,000 psi

WALL THICKNESS (inch)

28920 35520 49720 65400
30160 Rz
PN 28320
PO 26560
17200
12720
10080 14360
8600 12200

7320 10400 14000

6400 9040 12160
9640 12440
10280 15160
11200 12600 13960 14760

16 | Gyrolok® Flareless Tube Fittings Tubing Data Charts



Tubing Data Charts

Hastelloy® C-276 (Nickel-Molybdenum-Chromium) Solution Annealed Seamless
Tubing ASTM B-622 or Equivalent, Maximum Hardness HRB 98

Maximum Working Pressure (bar) for Metric Sizes
Allowable Stress = 172.4 MPa between -29° C and 38° C

WALL THICKNESS (mm)

Factor of safety = 4, considering tensile strength to be 689.6 MPa at room temperature

Calculated Burst Pressure (bar) for Metric Sizes
Minimum Tensile Strength = 689.6 MPa

WALL THICKNESS (mm)
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Tubing Data Charts

Hastelloy® C-276 (Nickel-Molybdenum-Chromium) Solution Annealed Welded
Tubing ASTM B-626 or Equivalent, Maximum Hardness HRB 98

Maximum Working Pressure (psi) for Fractional Sizes
Allowable Stress = 21,250 psi between —20° F and 300° F

WALL THICKNESS (inch)

6130 7530 10540 13860
6390
4150

Factor of safety = 4, considering tensile strength to be 100,000 psi at room temperature and a weld joint efficiency factor of approximately
0.85

Calculated Burst Pressure (psi) for Fractional Sizes
Minimum Tensile Strength = 100,000 psi

WALL THICKNESS (inch)

24520 30120 42160 55440

11840
10320
8160 10560 12160
8720 10040 11640 12880

7440 8600 9520 10680 11840 12520
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Tubing Data Charts

Hastelloy® C-276 (Nickel-Molybdenum-Chromium) Solution Annealed Welded
Tubing ASTM B-626 or Equivalent, Maximum Hardness HRB 98

Maximum Working Pressure (bar) for Metric Sizes
Allowable Stress = 146.5 MPa between —29° C and 149° C

WALL THICKNESS (mm)

Factor of safety = 4, considering tensile strength to be 689.6 MPa at room temperature and weld joint efficiency factor of approximately 0.85

Calculated Burst Pressure (bar) for Metric Sizes
Minimum Tensile Strength = 689.6 MPa

WALL THICKNESS (mm)
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Tubing Data Charts

254 SMO (UNS S31254) Stainless Steel Solution Treated Seamless Tubing
ASTM A-269 (Mechanical Properties per ASTM A-249), Maximum Hardness HRB 90

Maximum Working Pressure (psi) for Fractional Sizes
Allowable Stress = 23,500 psi between —20° F and 200° F

WALL THICKNESS (inch)

7130 8770 12300 16230
7380
4770
3530

1a
1%
2

Factor of safety = 4, considering tensile strength to be 94,000 psi at room temperature

Calculated Burst Pressure (psi) for Fractional Sizes
Minimum Tensile Strength = 94,000 psi

WALL THICKNESS (inch)

28520 35080 49200 64920

12360
9800
8120
6920
6000

14
1%
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Tubing Data Charts

254 SMO (UNS S31254) Stainless Steel Solution Treated Seamless Tubing
ASTM A-269 (Mechanical Properties per ASTM A-249m), Maximum Hardness HRB 90

Maximum Working Pressure (bar) for Metric Sizes
Allowable Stress = 162.0 MPa between -29° C and 93° C

WALL THICKNESS (mm)

Factor of safety = 4, considering tensile strength to be 648.0 MPa at room temperature

Calculated Burst Pressure (bar) for Metric Sizes
Minimum Tensile Strength = 648.0 MPa

WALL THICKNESS (mm)
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Tubing Data Charts

2205 Duplex (UNS S31803) Stainless Steel Solution Treated Seamless Tubing
ASTM A-789 or Equivalent, Maximum Hardness HRC 30.5

Maximum Working Pressure (psi) for Fractional Sizes
Allowable Stress = 22,500 psi between —20° F and 200° F

WALL THICKNESS (inch)

6300 7730 10800 14190
6570
4270
3160

1a

1%

2
Factor of safety = 4, considering tensile strength to be 90,000 psi at room temperature

Calculated Burst Pressure (psi) for Fractional Sizes
Minimum Tensile Strength = 90,000 psi

WALL THICKNESS (inch)

25200 30920 43200 56760

11800
9360
7760
6600
5760

14
1%
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Tubing Data Charts

2205 Duplex (UNS S31803) Stainless Steel Solution Treated Seamless Tubing
ASTM A-789 or Equivalent, Maximum Hardness HRC 30.5

Maximum Working Pressure (bar) for Metric Sizes
Allowable Stress = 155.1 MPa between -29° C and 93° C

WALL THICKNESS (mm)

Factor of safety = 4, considering tensile strength to be 620.5 MPa at room temperature

Calculated Burst Pressure (bar) for Metric Sizes
Minimum Tensile Strength = 620.5 MPa

WALL THICKNESS (mm)
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Tubing Data Charts

2507 Super Duplex (UNS 32750) Stainless Steel Solution Treated Seamless Tubing
ASTM A789, Maximum Hardness HRC 32

Maximum Working Pressure (psi) for Fractional Sizes
Allowable Stress = 29,000 psi between 20° F and 100° F

WALL THICKNESS (inch)

15,000

¥8 10,100 12,700
Va 7,200 10,100
Ya 6,300

Factor of safety = 4, considering tensile strength to be 116,000 psi at room temperature

Calculated Burst Pressure (psi) for Fractional Sizes
Minimum Tensile Strength = 116,000 psi

WALL THICKNESS (inch)

60,000

¥8 40,400 50,800
Ya 28,800 40,400
Ya 25,200
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Tubing Data Charts

Grade 2 Titanium Annealed Seamless Tubing
ASTM B-338 or Equivalent, Maximum Hardness HRB 80

Maximum Working Pressure (psi) for Fractional Sizes
Allowable Stress = 12,500 psi between -20° F and 100° F

WALL THICKNESS (inch)

3790 4660 6540

Factor of safety = 4, considering tensile strength to be 50,000 psi at room temperature,

Calculated Burst Pressure (psi) for Fractional Sizes
Minimum Tensile Strength = 50,000 psi

WALL THICKNESS (inch)

15160 18640 26160 34520

15680 |wriyl)

10160 14680
10760
7000
5200

6840 7600
5080 5600 6280 7000
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Tubing Data Charts

Grade 2 Titanium Annealed Seamless Tubing
ASTM B-338 or Equivalent, Maximum Hardness HRB 80

Maximum Working Pressure (bar) for Metric Sizes
Allowable Stress = 86.2 MPa between —29° C and 38° C

WALL THICKNESS (mm)

Factor of safety = 4, considering tensile strength to be 344.7 MPa at room temperature

Calculated Burst Pressure (bar) for Metric Sizes
Minimum Tensile Strength = 344.7 MPa

WALL THICKNESS (mm)
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Tubing Data Charts

Grade 2 Titanium Annealed Welded Tubing
ASTM B-338 or Equivalent, Maximum Hardness HRB 80

Maximum Working Pressure (psi) for Fractional Sizes
Allowable Stress = 10,625 psi between —20° F and 100° F

WALL THICKNESS (inch)

3210 3950

Factor of safety = 4, considering tensile strength to be 50,000 psi at room temperature and weld joint efficiency factor of approximately 0.85

Calculated Burst Pressure (psi) for Fractional Sizes
Minimum Tensile Strength = 50,000 psi

WALL THICKNESS (inch)

12840 15800 22200 29280
10360 13280
6760 8600
5000 6360

5320 5920 6280
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Tubing Data Charts

Grade 2 Titanium Annealed Welded Tubing
ASTM B-338 or Equivalent, Maximum Hardness HRB 80

Maximum Working Pressure (bar) for Metric Sizes
Allowable Stress = 73.3 MPa between -29° C and 38° C

WALL THICKNESS (mm)

Factor of safety = 4, considering tensile strength to be 344.7 MPa at room temperature and weld joint efficiency factor of approximately 0.85

Calculated Burst Pressure (bar) for Metric Sizes
Minimum Tensile Strength = 344.7 MPa

WALL THICKNESS (mm)

957
701
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Tubing Tolerances

Copper ASTM B-75 (B-251 & B-251m)

0.D. Tolerance
Up to %" inclusive +0.002"
Over ¥%"-%" inclusive +0.002"
Over %"-1" inclusive +0.0025"
Over 1"-2" inclusive +0.003"
Up to 3mm +0.05mm
Over 3-16mm inclusive +0.05mm
Over 16-25mm inclusive +0.06mm
Over 25-5Tmm inclusive +0.08mm

Wall Thickness Tolerance (inch)

Wall Thickness 52-Ys" inclusive Over Ys—%4&" inclusive Over 53-1" inclusive

Over 1-2” inclusive

Up to 0.017” inclusive +0.002" +0.001" +0.0015" +0.002"
Over 0.017-0.024" inclusive +0.003" +0.002" +0.002" +0.0025"
Over 0.024-0.034" inclusive +0.003” +0.0025" +0.0025" +0.003”
Over 0.034-0.057" inclusive +0.003" +0.003" +0.0035" +0.0035"
Over 0.057-0.082" inclusive — +0.0035" +0.004" +0.004"
Over 0.082-0.119" inclusive —_ +0.004" +0.005" +0.005"
Over 0.119-0.164" inclusive — +0.005" +0.006" +0.006"

Wall Thickness Tolerance (mm)

Wall Thickness 0.80-3.0mm inclusive Over 3.0-16mm inclusive Over 16-25mm inclusive

Over 25-51Tmm inclusive

Over 0.40-0.60mm inclusive +0.08mm +0.05mm +0.04mm +0.06mm
Over 0.60-0.90mm inclusive +0.08mm +0.06mm +0.06mm +0.08mm
Over 0.90-1.5mm inclusive +0.08mm +0.08mm +0.09mm +0.09mm
Over 1.5-2.0mm inclusive — +0.09mm +0.10mm +0.10mm

304 and 316 Stainless Steel ASTM A-213 & A-249/A-249m (A-450)
254 SMO Stainless Steel ASTM A-269

0O.D. 0.D. Tolerance Wall Thickness Tolerance

Under 1” (25.4mm)
1-1%2" (25.4-38.1mm)
Over 1%2-2" (38.1-50.8mm)

+0.004” (0.Tmm)
+0.006" (0.15mm)
+0.008" (0.2mm)

Seamless (sizes < 1%2") +10%

Seamless (sizes > 1%4") +11%

Welded (all sizes) +9%

2205 Duplex Stainless Steel ASTM A-789/A-789m & 2507 Super Duplex

0.D. 0.D. Tolerance Wall Thickness Tolerance

Up to 2" (12.7mm) exclusive +0.005” (0.13mm) +15%
2-1%2" (12.7-38.1mm) exclusive +0.005” (0.13mm) +10%
1%4-2" (38.1-50.8mm) inclusive +0.010” (0.2mm) +10%
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Tubing Tolerances

Monel® 400 ASTM B-165 & Inconel® 600 ASTM B-167

0.D. 0.D. Tolerance Wall Thickness Tolerance
Over 0.400-%" (10-16mm) exclusive +0.005” (0.13mm) +15%
%-1%2" (16-38.1mm) inclusive +0.0075" (0.19mm) +10%
Over 1%2-2" (38.1-50.8mm) inclusive +0.010” (0.25mm) +10%

Hastelloy® C-276 ASTM B-622 (Seamless)

0.D. 0.D. Tolerance Wall Thickness Tolerance
0.500-%" (12.7-15.9mm) inclusive +0.005” (0.13mm) +12%2%
Over %-1%2" (15.9-38.1mm) inclusive +0.0075" (0.19mm) +10%
Over 1%2-2" (38.1-50.8mm) inclusive +0.010" (0.25mm) +10%

Hastelloy® C-276 ASTM B-622 (Welded)

0.D. 0.D. Tolerance Wall Thickness Tolerance
Over Y8-%8" (3.2-16mm) inclusive +0.005" (0.13mm) +15%

Over %-1%2" (16-38.1mm) inclusive +0.0075" (0.19mm) +12%2%

Over 12-2" (38.1-50.8mm) inclusive +0.010" (0.25mm) +12%2%

Titanium ASTM B-338

0.D. 0.D. Tolerance Wall Thickness Tolerance
Up to 1”7 (25.4mm) exclusive +0.004” (0.102mm) +10%
1-1%." (25.4-38.1mm) exclusive +0.005" (0.127mm) +10%
1%4-2" (38.1-50.8mm) exclusive +0.006" (0.152mm) +10%
2" (50.8mm) inclusive +0.007” (0.178mm) +10%

Gyrolok®is a registered trademark of Hoke Incorporated.
Monel® and Inconel® are registered trademarks of Special Metals Corporation.
Hastelloy®is a registered trademark of Haynes International, Inc.
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Notes
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Instrumentation Technologies
-

Hoke « GO Regulator « Tomco * CIRCOR Tech
405 Centura Court « PO Box 4866 (29305)
Spartanburg, SC 29303
Tel (864) 574-7966 « Fax (864) 587-5608
www.circortechnologies.com

Hoke Controls / Panels Plus Texas Sampling, Inc CIRCOR Instrumentation
2054 Francis St. 3706 Rio Grande Technologies
Ontario, CA 91761 Victoria, Texas 77901 Central Europe
Tel (909) 923-3770 Tel (361) 575-8087 Leeuwenhoekweg 24
Fax (909) 923-2550 Fax (361) 575-8157 2661 CZ Bergschenhoek
www.circor-panelsplus.com www.texassampling.com The Netherlands

Tel +31 10 4206011 « Fax +31 10 4566774
www.circortechnologies.com

Dopak Inc. Circle Seal Hoke GmbH
9572 Kempwood Controls Weitzesweg 11
HOUSton, Texas 77080 2301 Wardlow Circle Postfach 1541
Tel (713) 460-8311 Corona, CA 92880 D-61118 Bad Vilbel-Dortelweil
Fax (713) 460-8578 Germany

Tel (951) 270-6200
Fax (951) 270-6201
www.circlesealcontrols.com

Tel +49 6101 8256 0
Fax +49 6101 82 56 40
www. hoke.de

www.dopak.com

CIRCOR Instrumentation Technologies

CIRCOR Instrumentation Technologies (CIT) is a product group of CIRCOR International
(NYSE: CIR), specializing in fluid process control solutions with orifice sizes typically up to 1”.
Our main product lines include ball, needle, packless, diaphragm, solenoid, and metering
valves, pressure regulators, quick couplers, Gyrolok® compression tube fittings, and fully
integrated sampling systems.

CIT markets primarily to the petrochemical, refining, power generation, food and beverage,
semiconductor, and pharmaceutical industries, and to OEM’s. CIT separates itself from the
competition by offering highly engineered components manufactured to exacting standards
and a variety of custom options.

79308A - 06/10+ APS3037



