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(R) Automotive Air Brake Hose and Hose Assemblies

1. ScopL

This recommended practice covers minimum requirements for air brake hose assemblied made from
reinforced elastomeric hose and suitable fittings for use in automotive air brake systems inclyding flexible
connections|from frame to axle, tractor to trailer, trailer to trailer and other Gnshielded air [jnes with air
pressures up to 1 MPa, that are exposed to potential pull or impact. This\shose is not to be|used where
temperaturef, external or internal, fall outside the range of —40 °C to +100 °C.

1.1 Rationale

This document is the long overdue update of SAE J1402. Major additions, deletions and chapges include

the following:

Rationalizing all units to the preferred SI (metric) units\as directed by SAE.
The maximym working pressure for air brake hosg assemblies was defined in the Scope as 1|MPa.
Reference t¢ applicable publications was added to this update.
This update|further defines the differences between Types A, Al and All hoses in both constructions and
Permanent and fieldvattachable (previously known as reusable) fittings used with Type A

hoses are not interchangeable/with permanent and field attachable fittings used with Typep Al and All
hoses due t¢ construction and dimensional differences of the listed hoses.

dimensions.

Tables A, Alland All were-combined into a single Table 1. All other Tables were renumbered[accordingly.

The hose layline was increased to 600 mm in order to accommodate all the labeling requireents of this
standard as [wellias those from the applicable government regulations.

A note was added allowing for the labeling of hose conforming to this recommended practice with the
fractional nominal inch size until January 1, 2007.
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The table listing the radius for high temperature resistance test was deleted. All tests will use the radius

listed in Tab

ASTM No. 3

2.

2.1

le 1.

oil was changed to ASTM IRM 903 oil.

References

Applicable Publications

The followin
of the public

211 SAE

Available frg

SAE J517—
SAE J1401
Hydraul
Assignn

2.1.2 AST|M PUBLICATION

Available frg

ASTM B 117

ASTM D 38(0—Standard Test Methods for Rubber Hose

ASTM D 41
3. Hose

There are t
elastomeric

Type A cons

Type Al con

O publications form a part of this specification to the extent specified herein. The
ations shall apply.

PUBLICATIONS

m SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001t

Hydraulic Hose

—Road Vehicle—Hydraulic Brake Hose Assemblies/for Use with Nonpet

c Fluids, Appendix A, Table A1, Hose Manufacturers Identification Code—G
ents

m ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.
—Standard Test Method of Salt Spray (Fog) Testing
B—Test Methods for Rubber.Rroperty—Adhesion to Flexible Substrate

Constructions and Dimensions

hose. All dimensions are in accordance with Table 1.
ists of anselastomeric tube, a fiber reinforcement and an elastomeric cover.

Bists_of an elastomeric tube, a wire or fiber reinforcement and a fiber braid cover.

latest issue

oleum-Base
olored Yarn

ree distinct hose- eonstructions used for air brake hose assemblies made from reinforced

Type All co
cover. This
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hose is dimensionally identical to SAE J517 100R5 hose.

elastomeric
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TABLE 1—INSIDE AND OUTSIDE DIAMETERS FOR TYPE A, Al AND All HOSES

SAE SAE Type Type Type Type Al Type Al Type Type Type Type Type Type
Inch TypeA AlandAll A A and Al and All A A Al Al All All
Metric Size Dash Size Dash Size I.D. 1.D. 1.D. 1.D. OD. O.D. O.D. 0.D. O0.D. O.D.
Size (Ref) (Ref) (Ref) Min Max Min Max Min Max Min Max Min Max
5 3/16 -4 4.8 5.5 120 130 127 137
6.3 1/4 -4 -5 58 6.9 6.4 7.2 151 167 136 146 143 153
8 5/16 -5 -6 73 85 7.9 8.7 167 183 151 162 167 17.6
10 8 -0 89 TO.1 83 198
11 1332 -8 10.3 11.1 18.1  19:3%|18.9 20.0
11.5 7f16 -7 103  11.9 19.8 214
125SP 1/4SP -8 11.9 135 214 230
12.5 1j2 -10 12.7 13.7 205 217 [22.8 240
16 58 -10 -12 151 167 159 17.0 262 27.8.1237 249 |268 28.0
NOTE—Thd sizes 3/8, 7/16 and 1/2 SP of Type A hose can be assembled with field attachgble fittings if
desired. These field attachable fittings are not the same as used with Types Al and All hoses.
4. Fittings
4.1 For Permanently Attached Fittings
When the hpse is assembled with permanently attached fittings, the hose portion of the ho$e assembly
shall conform to the dimensional requirements of Type'A, Al or All hose in Table 1.
4.2 For Field Attachable Fittings
When the hpse is assembled with field:attachable fittings, the hose portion of the hose assembly shall

conform to the dimensional requirements for all sizes of Type Al or All hose in Table 1 or shajl conform to

the dimensipnal requirements of 3/8,-7/16 and 1/2 SP Type A hose from Table 1. The fiel
fittings for Type A hose are not the:same as used with Types Al and All hoses.

NOTE—Thq sizes 3/8 and\1/2 SP of Type A hose can be assembled with field attacha
desired. Thesedield attachable fittings are not the same as used with Types Al and A

H attachable

ble fittings if
Il hoses.
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5. Minimum Bend Radius

Table 2 contains the minimum bend radii recommended for vehicle installations.

TABLE 2—RECOMMENDED MINIMUM BEND RADIUS

Minimum Bend Radius To

Metric Size Inch Size (Ref) Inside of Bend (mm)

5 3/16 50

6.3 1/4 65

8 5/16 75

10 3/8 90

11 13/32 90
11.5 7116 100
12.5 SP 1/2 SP 100
12.5 1/2 100

16 5/8 115

6 Identification

manufacturer’s identification XXXXX
ds “AIR BRAKE” to identify specific hose application
metric size, such@s'8 mm (*)

XXX AIRBRAKE 8 mm SAE J1402
In addition, ¢
has been manufactured to the d|menS|ons of A, Al or All hose as shown |n Table 1
labeling need not appea ]
the same minimum requirements of coIor contrast spacmg and Ietter helght

(*) NOTE—The fractional inch size may be used until January 1, 2007.

6.2 Fittings

ke hose shall also be labeled in a color contrasting to that of the hose and labe
ry 600 mm or less along the entire length of hose in legible block capital lette

achairbrake hose shall be labeled with either an A, Al or All, identifying whet

Th

assigned by

ling shall be
rs at least 3

her the hose
is additional

but shall have

Each field attachable air brake hose fitting shall be permanently etched, embossed or stamped in legible
block capital letters at least 1.5 mm high with the coupling manufacturer’s identification, hose size and

whether they are intended for use with Type A, Al or All hose.
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6.3 Assemblies

Each air brake hose assembly shall be identified by means of a band around the hose. The band may
move freely along the length of the assembly as long as it is retained by the end fitting. The band shall
be permanently etched, embossed or stamped in legible block capital letters at least 3 mm high with the
following information:

a. The month, day and year, or the month and year the assembly was made expressed in numerals.

For example;-3-H75means-Mareh+3975or-3A5meansMeareh 1 975——

7. Perfo

NOTE 1—A

Change shall be destroyed and discarded after completion of the tests and their an

NOTE 2—B
th

7.1
Hose or hos

7.1.1  END

End fittings
assembly off
than 66%
prior to cong
7.1.2 PRrO

Assemblies
minimum of
7.1.3 BUR

There shall

Acceptance Performance

of the minimum hose ID shownin Table 1.

embler’s identification and additional information as required
rmance
| samples subjected to one or more performance tests other than Proof Pressurs

urst Strength and Assembly Tensile Strength tests are qualification tests and
bt the hose assemblies can be used under those conditions.

£ assemblies at the time of manufacture shall conform to the following:

FITTINGS

the end fittings to the hose, the minimum 1.D. of the end fittings or the hose sha
All hose assemblies shall pass this
ucting any other test in thiS recommended practice.

OF PRESSURE

+

subjected to a _pressure test using 2 MPa
30 s shall shew'no leaks.

0.1 MPa air or nitrogen under

ST STRENGTH

and Length
lysis.

jo not imply

shall be such as to permit conformance to all portions of this recommended practice. After

| not be less
requirement

water for a

assemblies

be,no hose burst, leakage or end fitting separation below 6 MPa when hT

7.1.4 ASSEMBLY TENSILE STRENGTH

se or hose

450 mm long hose assemblies including the fittings shall be subjected to a longitudinal tensile test at a

steady rate

of 25 mm/min =

2.5 mm/min until separation of the hose from the fittings or rupture of the

hose occurs. Failure of the 6.3 mm and smaller size shall occur at no less than 1100 N and larger sizes

at no less th

an 1450 N.



https://saenorm.com/api/?name=81c01e8d261f6ddc91055be063463933

SAE J1402 Revised JAN2005

7.1.5

LENGTH CHANGE

Test for length change shall be conducted in accordance with ASTM D 380 (Elongation and Contraction)
with the original measurement made at 0.1 MPa. The change in length shall be determined at 1.5 MPa

and shall be from +5% to —7%.
7.1.6  ADHESION
Tests for adhesien-shal-be-conducted-onty-on-eriginal-uraged-speeimens-asfollows
7.1.6.1  Adhesion of Fiber Reinforced Hose
Test for adhpesion shall be conducted in accordance with ASTM D 413 Machine Method, and|the average
load requirefl to separate any adjacent layers shall be 1.4 N/mm minimum.
7.1.6.2  Adhesion of Wire Reinforced Hose
The requirgments and method of testing cover adhesion for <fype Al and All hoses with wire
reinforcement shall be as in 7.1.6.1. The integrity of the inner tubé.adhesion shall be tested hy subjecting
a length of Hose not less than 380 mm long to the following requifements:
Place a stegl ball of the size specified in Table 3 in the hore of the hose. One end of the hjose shall be
attached to p vacuum source and the other end plugged.* A vacuum of 17 kPa absolute shgll be applied
for a period |of 5 min while the hose is in an essentially straight position. At the conclusion gf this period
and while st|ll under vacuum, the hose shall be bent 180° to the minimum bend radius in Talle 2 in each
of two directions 180° apart. After bending and returning to an essentially straight position ahd while still
under vacuym, the ball shall be rolled from endto end of the hose. Failure of the ball to pasp freely from
end to end |shall be indication of separation of the inner tube from the reinforcement layer and shall
constitute fajlure.
Tf\BLE 3—BALL SIZE:FOR TESTING ADHESION OF WIRE REINFORCED HOSE

Metrig Size 5 6.3 8 11 12.5 16

Inch Size (Ref) 3/16 1/4 5/16 13/32 1/2 58

Ball Sjze 35 4.5 6.0 7.5 9.5 120
7.2 Qualification’Performance
For initial qualification under this speciiication all of the requirements under Acceptance Performance,

Qualification Performance and Flexure Test shall be met.

including the specified sequential test procedure.

Minimum sampling shall be per Table 4,
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TABLE 4—MINIMUM SAMPLING AND SEQUENTIAL TEST PROCEDURE

Sample No. Subjected to Followed by
1 7119 7.2.1.1then7.1.2
2 7119 7.2.1.2then7.1.2
3 7.2.2.1 -
4 7119 7.22.2then7.1.4
5 7223 -
6 7.1.1" 7.2.2.4 then 7.1.3
7 7119 7.1.5then7.1.2 and 7.1\3
8 7.1.6 -
9 7119

m d

721 TEM

7.2.1.1 H
The hose p
internally wh
100°C =2
fiber braid c

After complsg

7.2.1.2 Lq
The hose s
shown in T3
chamber at
non-metallic

external surfface of fiber braid_covered hoses shall be exempt from inspection for crac

inspection ig
722 RES

7221 O

ouple hose before starting tests or aging

PERATURE RESISTANCE

lgh Temperature Resistance

en straightened after being bent over a form for a_period of 70 h + 2 h while in a
C. The radius of the test form shall be in accordance with Table 2. The extern
tion of this test, the hose assembly shall be tested in accordance with 7.1.2 Proo
w Temperature Resistance

hall show no cracks externallyyor internally when bent 180° over a form havin
ble 2 after hose and form/have been exposed for a period of 70 h + 2 hin an 3
-40 °C + 2 °C and while.still at this temperature. The hose and form shall be su
surface during the entire period. The bend shall be completed in a period of 3
not practical.

STANCE TO-ENVIRONMENT

I

ortion of a hose assembly shall show no cracks, charring or disintegration ¢xternally or

N air oven at
bl surface of

pvered hoses shall be exempt from inspection for cracks as visual inspection is nt practical.

Pressure.

g the radius
ir circulating
bported by a
to5s. The
s as visual

hrenared from the inner tube and the cover shall show a2 volume increase wh
L

n measured

Specimens

after removal from ASTM IRM 903 oil in which it has been immersed for 70 h + 2 h at 100 °C + 2 °C of
not more than 100%.

7.22.2 Water

Condition hose assembly by immersion in distilled water at room temperature for a period of 168 h + 2 h
while bent over a form having the minimum bend radius shown in Table 2. Ends shall be completely
capped during immersion.

After completion of this test, the hose assembly shall be tested in accordance with 7.1.4 Assembly
Tensile Strength.
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7.2.2.3 Ozone

After being exposed for 70 h + 2 h in an ozone test cabinet with an atmosphere comprised of air and
ozone with an ozone partial pressure of 100 mPa (100 parts of ozone per 100 million parts of air) at
standard atmospheric conditions at an ambient temperature of 40 °C = 2 °C and while bent over a form
having the radius shown in Table 2, the hose shall show no cracking under 7X magnification. This test

only applies
7.2.24

A hose asg
withstand 24
Spray (Foqg)
acceptable

acceptable.

After complg

S I Oy, Toot
&t opPTay 1Ot

Flexure Test

Prepdration of Test Samples

to elastomeric covered hoses.

embly, while supported or suspended between 15 and 30 degrees from’ v
h + 1 h exposure to salt spray when tested in accordance with ASTM B~117, M

n areas of identification stamping and crimp distortions. White) carrosion [

tion of this test, the hose assembly shall be tested in accordance with 7.1.3 Burs

I to cutting the hose, apply a layline (of ascolor distinguishable from that of the
g the length of the hose (following the_natural hose curvature which results frq
g coiled in a roll) as shown in Figure 1

LAYLINE™

MARKED WHEN PREPARING SAMPLES FOR
TEST PER 8.1.1, NOT MANUFACTURER’S LAYLINE

FIGURE 1—HOSE MARKING

brtical, shall
bthod of Salt

Testing. After this exposure, fittings shall show no base metal corrosion except red rust is

roducts are

Strength.

hose cover)
m the hose

Cut the hose to provide a hose assembly sample with a free hose length as shown in Figure 2

and Table 5. Free hose length is the outside exposed hose length between the fittings in the
finished hose assembly.

8.

8.1

8.1.1 Prio
alon
bein

8.1.2

8.1.3

8.2 Preconditioning

Fittings are to be assembled on the hose in accordance with the manufacturer’s instructions.

Subject each sample hose assembly to the preconditioning specified in 8.2.1, followed by the

precondition

ing specified in 8.2.2.
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