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Hydraulic Tubing—Three normally acceptable reference working pressures (psi) for each combination of
diameter and wall thickness of commonly used tubing calculated using three generally accepted formulas and
reflecting two popular design stress factors are presented in Figures 1 and 2. The designer, therefore may
select the desired tubing on the basis of the value which best suits the intended application and satisfies any
preference he may have regarding formulation.

Formulae—The formulae from which the three values tabulated vertically opposite each tube size were
derived are, respectively:

THE BARLOW FORMULA

L _ 2ST

f Eq. 1
5 (Eq. 1)
THE BOARPMAN FORMULA
_  2ST
~ D-o08T (Ea-2)
THE LAME FORMULA
2 2
—d°o
P=sSc>—02 (Eq. 3)
eD” +d"@
where
D = nonfinal outside diameter of tubing, mm
d = nomjnal inside diameter of tubing, mm

ostatic working pressure, MPa

The values $hown in Figure 1, reflecting a design factor of approximately 4:1, are based on ah allowable fiber
stress of 86 MPa (12 500 psi) which is equivalent to 50% of the minimum yield point and apprgximately 28% of
the minimunp ultimate strength of the tubing:.

The values g$hown in Figure 2, reflecting a design factor of approximately 3:1, are based on ah allowable 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.

Hydraulic Tpbe Fittings=When properly assembled in conjunction with appropriate tubin
respective tables (flared where applicable, in accordance with SAE J533), the hydraulic tube
in SAE J514]are capable of providing leak-proof full-flow connections in hydraulic systems ope|

g selected from
fittings specified
rating at working

pressures de¢sighated in the following:

At a design factor of approximately 4:1, these fittings should be suitable for use with tubings selected from
Figure 1 which have a reference working pressure of 20.5 MPa (3000 psi) or less.

At a design 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.

These fittings area also capable of higher working pressures in hydraulic systems wherein conditions will
permit the use of smaller tube sizes, increased wall thickness (37 degrees flared tube fittings are limited in this
regard) and/or reduction of the design factor. Prior to such use, however, it is recommended that sufficient
testing be conducted and reviewed by both the user and fittings manufacturers to assure performance levels
will be satisfactory.
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Nominal Nominal Tube Wall Thickness, mm (in)
Tube OD See 0.7 0.a9 1.24 1.65 2.11 2.4t 376 3.96 4.78
mm___ (in) Note(s) | (0.028) | (0.035) | (0.049) | (0.085) | (0.083) | (0.005) | _(03a8) | | 0156) | (0.188)
1 38.5 48.5
3.18 {0.125) 2 47.0 82.0 |
3 46.0 58.5 I
1 26.0 32.0 Notes:
4.77 {0.188}) 2 29.5 38.0 Wall Thickness Having Values Shown to Right
3 29.5 875 aof Bold Line are not Normally Considered Suitable
1 19.4 24.0 34.0 45.0 For 37 Degrees Single Flaring to SAE J533.
6.35 (0.250) 2 215 27.0 40.0 56.5
2 16 275 30.5. 54.0. $o-Tubo-Sizeg-Not-Shown.
1 15.5 19.4 27.0 36.0 May be C Using the F Given in 3.1
7.92 (0.319) 2 16.6 21.5 310 43.0
3 16.8 215 310 425
1 12.8 16.2 225 30.0 385 44.0
9.53 (0.379) 2 13.8 17.2 25.0 35.0 46.0 55.0
3 13.8 17.6 250 34.5 45.0 52.5
1 12.0 170 22.5 28.5 33.0 375 41.5
1270 (0.500) 2 12.8 18.2 25.0 33.0 38.5 45.5 51.5
3 12.8 18.6 25.0 33.0 38.5 44.5 435
1 97 135 18.0 23.0 26.0 30.0 33.0
15.88  (0.629) 2 10.0 145 19.6 255 30.0 35.0 290
3 10.4 14.5 19.6 26.0 30.0 350 38.5
1 79 1.4 14.8 19.0 215 25.0 27.5
18.05  (0.754) 2 83 18 16.2 21.0 24,0 28.5 315
3 8.3 120 16.2 21.0 248 28.5 315
1 6.9 .7 128 162 186 215 235
2223 (0879 2 7.2 10.0 3.5 17.6 205 24.0 26.5
3 7.2 10.4 13.8 18.0 205 24.0 27.0
1 6.0 8.3 11.0 14.C 16.2 18.6 205 230 255
2540 (1.004) 2 6.2 8.6 11.8 15.2 17.6 20.5 230 26.0 29.0
3 6.2 9.0 120 15.5 18.0 20.5 230 26.0 29.0
78 10.0 12.8 14.5 16.6 18.2 20.5 23.0
28.58  (1.12§) 2 7.9 10.4 13.5 15.5 18.2 20.0 23.0 255
3 79 106 138 15.8 18.2 205 23.0 255
6.9 9.0 1.4 13.0 15.2 16.6 18.6 205 5 26.0
3175 (1.25¢) 2 69 9.3 12.0 13.8 16.2 18.0 20.5 225 .0 29.5
3 69 93 12.0 142 16.2 18.2 205 23.0 .0 295
1 7.6 g7 110 124 13.8 15.5 16.8 1B.0 315
38.10  (1.50) 2 76 10.0 1.4 135 14.8 16.6 18.6 16 24.0
3 7.9 10.0 11.8 13.5 14.8 16.8 18.6 1B.6 240
1 6.4 83 9.3 106 11.8 18.2 14.5 1.5 186
44.45 {1.75p) 2 6.6 B.6 9.7 11.4 124 142 15.5 .6 20.5
3 6.6 8.6 1€ 11.4 128 §_ 142 15.8 6 20.5
¥ 55 7.2 8.3 9.3 10.4 1.4 12.8 .5 16.2
50.80  (2.00p} 2 59 72 8.6 97 11.0 12.0 13.5 5 17.6
3 5.9 7.6 8.6 100 11.0 126 1 138 14.5 7.6
1 a8 6.2 7.2 8.3 9.3 104 11.4 12.0 14.5
§7.15  (2.250) 2 5.2 6.6 7.6 8.6 9.7 106 12.0 %8 15.5
3 5.2 6.6 7.6 8.6 97 11.0 12.0 12.8 15.5

(a) Pressure values fisted opposite numbars 1. Z, and 3 for sach tube OD were derived from the Barlow, Boardman, and Lamé formulas, respectively, with 88 MPa allowable
strass factor.
(b) ¥ MPa = 145 psi

FIGURE 1—REFERENCE WORKING PRESSURES AT APPROXIMATELY 4:1
DESIGN FACTOR, MPa (SEE NOTE B)
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Nominal
Tube OD See 0.7% 0.89 1.24 1.65 376 3.96 478
mm in Note (a (0.028) 0.035 (0.049) {0.065) (0.148) 0.156) {0.188)
1 52.5 65.5
3.18 (0.125) 2 84.0 845
3 62.5 795
1 35.0 44.0 Notes:
4.77 {0.188) 2 39.5 515 Wall Thickness Having Values Shown to Right
3 40.0 510 of Bold Line are not y C i
1 26.0 33.0 46.0 61.0 For 37 Degrees Single Fiaring to SAE J533.
6.35 (0.250) 2 29.0 37.0 54.5 770
3 29.0 370 540 735 Pressures for Tube Sizes Not Shown
1 21.0 260 370 48.5 May be Calculated Using the Formutae Given in 3.1
7.92 0.3[12) 2 23.0 29.0 42,0 585
3 23.0 290 42,0 57.5
1 17.6 215 305 40.5 52.0 585
8.53 (c.aps) 2 18.6 24.0 340 47.0 83.0 74.5
3 19.0 24.0 U5 470 51.5 715
1 16.6 23¢0 305 39.0 44.5 5.0 56.0
1270 {0.5p0) 2 17.2 25.¢ 340 45.0 52.5 62.0 69.5
3 17.6 25.0 34.0 45.0 52.0 60.5 870
1 13.2 18.2 245 31.0 35.5 41.0 45Q
15.88  (0.6@5) 2 13.8 19.6 285 35.0 40.5 475 530
3 13.8 208 27.0 35.0 40.5 47.5 53.0
1 11.0 15.2 205 26.0 295 a0 ars
19.05 {0.760) 2 114 18.2 215 285 33.0 38.5 43.0
3 11.4 16.2 22,0 28.5 33.8 385 43.0
1 9.3 132 176 225 255 295 2.0
2223  (0.475) 2 97 13.8 18.6 240 280 325 36.0
3 97 13.8 18.6 24.0 285 33.0 36.0
1 83 11.4 15.2 194 22,5 255 285 315 35.0
25.40 {1.400) 2 8.3 12.0 16.2 205 240 28.0 31.0 35.0 38.5
3 86 12.0 162 21.0 245 285 315 355 30.5
1 10.4 138 17.2 18.6 23.0 25.0 28.0 30.5
28.58 (1.425) 2 10.6 T4.2 18.2 21.5 245 270 31.0 345
3 10.6 145 186 21.5 25.0 275 31.0 35.0
1 9.3 12.0 155 “8.0 205 225 25.0 28.0 29.5 35.0
31.78 {*.350) 2 9.7 128 16.6 “8.0 22.0 245 275 305 32.9 40.0
3 97 12.8 1€€ ‘9.4 220 245 275 31.0 33.0 405
1 10.0 132 14.8 16.8 18.6 210 23.0 24.5 29.5
38.10 (1.900) 2 10.6 13.8 15.5 18.0 200 2.5 25.0 26.9 33.0
3 106 13.8 15.8 18.2 205 23.0 25.5 27.0 33.0
1 [:K:] 11.0 12.8 145 16,2 180 20.0 219 25.0
4445  (1.150) 2 20 1138 13.5 15.5 16.8 19.0 215 22.5 27.8
a 8.0 11.8 13.5 155 7.2 194 21.5 234 28.0
d 76 37 11.0 128 14.2 15.8 17.2 18.2 22.0
5080 (2.400) 2 79 10.0 1.8 135 14.8 16.6 18.2 19.4 24.0
3 79 10.0 11.8 13.5 14.8 16.8 18.6 19.4 24.0
1 87 8.6 10.0 11.4 12.4 138 155 162 19.6
5715  (2.250) 2 6.9 9.0 10.4 11.8 132 148 16.2 7.2 21.0
3 6.9 3.0 104 12.0 13.2 148 16.6 17.2 21.0

{a} Pressure vatues listed opposite numbers 1, 2, and 3 for each tube OD were derved trom Ihe Barlow, Boardman, and Lamé formulas, respectively, with 117 MPa allowable

stress factor.

{b) 1 MPa = 145 psi

FIGURE 2—REFERENCE WORKING PRESSURES AT APPROXIMATELY 3:1
DESIGN FACTOR, MPa (SEE NOTE B)
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