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subject

should rot be construed as “guaranteed” minimum.
burst pr
charactdristics of the system must also be consideredt

2. Referencl]s
2.1 Applica

ing, and Beading
SAE J514—Hydraulic Tube(Fittings

SAE J533—Flares for Tubing

were derived are, respectively:

due consideration being given to the following limitations:

1.1.1 Within the fluid power industry, many criteria are used for determining the-pressure capabi
ing. Corisideration is given to specified minimum yield or fiber stress factors, to calculated yield or
ssures, and to yield or burst pressures determined by actual'test. Also, varying dpsign fac-
tors are [applied, commensurate with the total system conditions/Thus, it is impractical to
specific jallowable working pressures that will satisfy all desigh criteria. It is considered
however, to provide guidelines on the subject such as are published in this report.

SAE J524—Seamless Low/Carbon Steel Tubing Annealed for Bending and Flaring
SAE J525—Welded-and Cold Drawn Low Carbon Steel Tubing Annealed for Bending a

3. Hydraulic|Tubing—Three normally acceptable reference working pressures (psi) for each co
of d|amter and waII thlckness of commonly used tubing calculated usnng three generally

(R) PRESSURE RATINGS FOR HYDRAULIC TUBING AND FITTINGS

1. Scope—This SAE Information Report is intended to provide design guidance in the selection of steel
tubing and related tube fittings for general hydraulic system applications. The information presented

56, and is

1.1 Since mahy factors influence the pressure at which a hydraulic system will or will notiperforn} satisfac-
torily, this report should not be used as a “standard” nor “specification,” and the yalués shown herein

ity of tub-

set down
Hesirable,

1.1.2 Factors|such as the thinning of tube walls due to forming operations, shock loads, ang vibration

e Documents—The following publications form a part of this specification to the extent
specified herein. The latest issue of SAE«publications shall apply.

2.1.1 SAE PysuicaTions—Available from SAE; 400 Commonwealth Drive, Warrendale, PA 15096-0001.
SAE J356—Welded Flash Controllted’Low Carbon Steel Tubing Normalized for Bending, Dquble Flar-

hd Flaring

mbination
accepted
2. The de-

signer, therefore may select the desired tubing on the baSIS of the value whuch best suns the intend-
ed application and satisfies any preference he may have regarding formulation.

3.1 Formulae—The formulae from which the three values tabulated vertically opposite each tube size

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement

arising therefrom, is the sole responsibility of the user.”
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3.1.1 The Barlow formula:
_2sT
D
3.1.2 The Boardman formula
P 28T
D-08T
3.1.3 The Lamé formula
D2 - d?
where: P=S ( D+ d°
D =|nominal outside diameter of tubing, mm
d =|nominal inside diameter of tubing, mm
P =|hydrostatic working pressure, MPa
S =|allowable fiber stress of material, MPa
T =|nominal wall thickness of tubing, mm

(Eq. 1)

(Ea. 2)

(Eq. 3)

3.2 The values Shown in Figure 1, reflecting a design factor of approximately 4:1, are based ¢n an allow-
able fiber stress of 86 MPa (12,500 psi) which is equivalent to 50%.of the minimum yie|d point and

approximately 28% of the minimum ultimate strength of the tubing:

3.3 The values shown in Figure 2, reflecting a design factor of approximately 3:1, are based ¢n an allow-
able fiber stress of 117 MPa (17,000 psi) which is equivalent to 68% of the minimum yield point and

approximately 38% of the minimum ultimate strength of-the tubing.

4. Hydraulic Tube Fittings—When properly assembled in conjunction with appropriate tubing selected
from respective tables (flared where applicable,in accordance with SAE J533), the hydraulic tube fit-
tings gpecified in SAE J514 are capable of providing leak-proof full-flow connections in hydraulic sys-

tems pperating at working pressures designated in the following:

41 Atad
from

igure 1 which have a reference working pressure of 20.5 MPa (3000 psi) or less

sign factor of approximately 4:1;-these fittings should be suitable for use with tubiggs selected

4.2 At a dgsign factor of approximately 3:1, these fittings should be suitable for use with tubings selected

from Figure 2 which have-a-reference working pressure of 34.5 MPa (5000 psi) or less

4.3 These fittings are also.capable of higher working pressures in hydraulic systems whereip conditions
will pgrmit the use-of smaller tube sizes, increased wall thickness (37 degree flared tubg fittings are

in this regard) and/or reduction of the design factor. Prior to such use, however,|it is recom-

mended that sufficient testing be conducted and reviewed by both the user and fittings mpnufacturers

to asgure_performance levels will be satisfactory.

5. Notes

5.1 Marginal Indicia—The (R) is for the convenience of the user in locating areas where technical revi-
sions have been made to the previous issue of the report. If the symbol is next to the report title, it

indicates a complete revision of the report.

PREPARED BY THE SAE FLUID CONDUCTORS AND CONNECTORS TECHNICAL

COMMITTEE S1 — AUTOMOTIVE AND HYDRAULIC TUBE AND FITTINGS
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Nominal Nominal Tube Wall Thickness, mm/(in)
Tube OD See 0.71 0.89 1.24 1.65 2.1 241 an 3.05 340 376 3.96 478
mm (i) | Note(a)] (0.028) | (0.035) | (0.049) | (0.065) ! (0.083) | (0.095) | (0.109) | (0.120) | (0.134) | (0.148) | (0.156) | (0.188)
1 385 485
3.18 (0.125) 2 470 620
3 46.0 58.5
1 260 320 Notes:
477 (0.183) 2 295 380 Wall Thickneas Having Values Shown To Right
3 295 3786 Of Bold Line Are Not Normally Considered Suitable
1 194 240 340 450 For 37 Deg. Single Flaring To SAE J533.
635 (0.250) 2 218 270 400 565
I A B E AR A R prowsures-For-Fobe-Stzes-Not Shown—| }
1 155 194 27.0 36.0 May Be Calculated Using The Formulae Given In Paragraph L.l.
7982 (Q312) 2 166 215 310 430 :
3 168 215 31.0 425
1 128 16.2 22.5 300 385 440
953 (4.375) 2 138 17.2 25.0 350 46.0 55.0
3 138 176 250 345 45.0 525
1 120 17.0 225 285 330 375 415
12,70 (4.500) 2 128 18.2 250 330 385 455 515
3 128 186 250 330 385 445 495
1 97 135 180 230 260 300 330
15.88 (9.625) 2 100 145 196 255 30.0 350 39.0
3 104 145 196 26.0 300 350 385
1 79 14 148 18.0 215 250 275
19.05 (¢.750) 2 83 118 16.2 210 240 285 315
3 8.3 120 16.2 21.0 245 285 315
1 69 97 128 16.2 18.6 215 235
22.23 (4.875) 2 7.2 10.0 13§ 176 20.5 240 26.5
3 72 104 138 18.0 205 240 270
1 6.0 83 11.0 14:0 16.2 18.6 205 230 255
25.40 (].000) 2 6.2 86 118 15.2 176 205 230 26.0 29.0
3 6.2 9.0 120, 155 18.0 205 230 26.0 290
1 76 10:0 128 145 16.6 182 205 230
28.58 (].125) 2 79 104 135 16.5 18.2 200 230 255
3 79 10.6 138 158 18.2 205 230 255
1 69 90 14 130 16.2 16.6 18.6 20.5 215 26.0
31.75 (].250) 2 69 93 12.0 138 16.2 18.0 205 225 240 205
3 69 93 120 142 16.2 18.2 20.5 230 240 205
1 76 9.7 11.0 124 138 155 168 18.0 215
38.10 {}.500) 2 76 100 114 135 1438 16.6 186 196 240
3 79 100 118 135 148 16.8 186 19.6 240
1 6.4 83 9.3 106 118 132 145 158 186
44.45 ([.750) 2 6.6 86 9.7 114 124 14.2 165 16.6 205
3 66 8.6 100 114 128 142 158 166 205
1 55 72 83 93 104 114 128 135 16.2
50.80 (B.000 2 59 72 /6 97 110 120 135 14.5 176
3 59 76 8.6 100 11.0 124 138 145 176
1 48 6.2 72 83 93 104 114 120 145
§7.15 (2.250) 2 52 66 76 86 97 1086 120 128 155
3 5.2 6.6 76 86 97 110 120 128 155

(a) Pressure values iisted opposiie numbers 1, 2, and 3 for each tube OD were derived from the Barlow, Boardman, and Lame formulas,

respecnveiy, with 117 MPa allowabie stress factor.
(b) 1 MPa = 145 psl

FIGURE 1—REFERENCE WORKING PRESSURES AT APPROXIMATELY 4:1 DESIGN FACTOR, MPa
(see note b)
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Nominal Nominal Tube Wall Thickness, mm/(in)
Tube OD See 0.71 0.89 1.24 1.65 AR 241 277 3.05 3.40 3.76 3.96 4.78
mm  (In) |Note(a)| (0.028) | (0.035) | (0.049) | (0.065) | (0.083) | (0.095) | (0.109) | (0.120) {0.134) | (0.148) | (0.156) | {0.188)
1 525 655
3.18  (0.125) 2 64.0 845
3 62.5 795
1 35.0 440 Notes:
477 (0.188) 2 395 515 Wall Thickness Having values Shown To Right
3 400 510 Of Bold Line Are Not Normally Considered Sultable
1 6.0 330 460 61.0 For 37 Deg. Single Flaring To SAE J533.
635 (0.250) 2 25.0 370 545 770
3 29.0 370 540 735 Pressures For Tube Slzes Not shewn .|
1 210 260 370 485 May Be Calculated Using The Formulae Given In Paragfaph 3.1.
792 (0312) 2 230 290 420 58.5
3 230 290 420 575
1 176 215 305 405 520 595
958 (0.375) 2 186 240 34.0 470 63.0 745
3 190 240 345 47.0 61.5 78
1 166 230 30.5 39.0 445 510 56.0
12.J0 (0.500) 2 172 250 340 450 525 620 69:5
3 178 25.0 340 450 520 60.5 67.0
1 132 18.2 245 310 355 410 45.0
15p8 (0.625) 2 138 196 265 35.0 405 475, 53.0
3 138 200 270 350 405 47§ 53.0
1 1o 15.2 205 26.0 29.5 34.0 375
1805 (0.750) 2 114 16.2 215 285 330 385 43.0
3 14 16.2 220 285 335 385 430
1 93 13.2 1786 225 255 29.5 320
2223 (0.875) 2 97 138 18.6 240 28.0 325 36.0
3 97 138 18.6 240 28.5 330 36.0
1 83 1.4 15.2 194 225 255 285 315 350
25/40 (1.000) 2 83 12.0 16.2 205 240 28.0 31.0 350 395
3 86 120 16.2 210 245 285 315 355 395
1 104 138 17.2 196 230 25.0 280 305
28[58 (1.125) 2 106 14.2 182 215 245 270 310 345
3 106 14.5 186 215 25.0 275 310 350
1 93 12.0 155 180 20.5 225 250 280 295 35.0
375 (1.250) 2 97 128 166 180 220 245 275 30.5 325 40.0
3 97 128 166 194 22.0 245 275 31.0 33p 405
1 100 132 148 16.8 18.6 210 23.0 29.5
38[10 (1.500) 4 10.6 135 155 18.0 20.0 225 250 330
3 10.6 138 158 18.2 208 230 255 330
1 86 110 128 14.5 16.2 180 20.0 25.0
44]45 (1.750) 2 90 118 135 155 168 19.0 215 275
3 8.0 118 135 16.5 172 184 215 28.0
1 76 97 110 12.8 14.2 158 17.2 220
50‘.39—('2,’\:3} 2 -G 10-0- 138 13.5 14.8 166 182 240
3 79 100 118 13.5 14.8 168 18.6 19.6 240
1 67 86 10.0 14 124 138 155 16.2 19.6
5715 (2.250) 2 69 9.0 104 118 132 148 16.2 17.2 210
3 6.9 9.0 104 12.00 13.2 148 16.6 172 210

(a) Pressure values listed opposite numbers 1, 2, and 3 for each ube OD were derived from the Bariow, Boardman, and Lame formulas,

respactively, with 117 MPa altowable stress factor.

{b) 1 MPa = 145 psl

FIGURE 2—REFERENCE WORKING PRESSURES AT APPROXIMATELY 3:1 DESIGN FACTOR, MPa

(see note b)
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