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NONMETALLIC AIR BRAKE SYSTEM TUBING

1. Scope’—This SA andard-covers-the-minimum-requirements-{or-nonme i ing manyfactured for use
in air brake systems. Nonreinforced products are designated type pe B. It is not

battery acid. is tubing is intended for use in the brake system for connections which maintain a basically
fixed relations equired for those
installations where flexing occurs are covered by this document and SAE)J1131 to the ¢xtent of setting
minimum requirements on the essentially straight tube and tube fitting connections which are used in the

construction of|such assemblies?.

2. References

2.1 Applicable Documents—The following publications form a_part of this specification to the [extent specified
herein.

2.1.1 SAE PuBLICATIONS—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J246—Spherical and Flanged Sleeve (Compression) Tube Fittings
SAE J1131—Rerformance Requirements for SAE J844 Nonmetallic Tubing and Fitting Assemblies Used in
utomotive Air Brake Systems

SAE J1149—Metallic Air Brake System-Tubing and Pipe

2.1.2 FEDERAL REGULATIONS—Available' from The Superintendent of Documents, U.S. Governmerijt Printing Office,
Washington, DC 20402.

49CFR393.451Brake Tubing and Hose Adequacy
49CFR571.106—Brake-Hoses

1 See SAE J1149 for Metallic Air Brake System Tubing and Pipe.

Federal regulations covering designed requirements and accepted applications for coiled tube assemblies are set forth in 49CFR393.45.
Conformance to SAE J844 does not imply compliance with Federal regulations for air brake tubing. Sizes 3.97 mm (5/32 in) and below
may not meet 49CFR571.106 requirements for air brake systems.

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.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written
comments and suggestions.

Copyright 1994 Society of Automotive Engineers, Inc.
All rights reserved. Printed in U.S.A.
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3. Installation and Assembly Recommendations

3.1 End Fittings—End fittings are to be assembled to the tubing in accordance with the fitting manufacturer’s
recommendations. The fitting may be of the design shown in SAE J246, or any other design suitable for use
with nonmetallic air brake tubing. Performance test requirements for nonmetallic air brake assemblies are
covered in SAE J1131.

3.2 Noncoiled Tubing—Noncoiled tubing should not be used in flexing applications such as frame to axle.

3.3 Supportand R

a. Eliminate c
b. Minimize f

c. Be protecte
at vulnerab
d. Notto be €}

e. Notto be €}
f. Avoid excep

4. Identification—|

(15 in) or less dlong the entire length of tubing in legible block capital letters.

The foliowing n

line may be added, if necessary.

a. Airbrake

b. SAE J844
c. Type, Aor
d. Nominal, tu
e.

5. Manufacture—]|

Tubing manufacturer's identification

as to:

afing, abrasion, kinking, or other mechanical damage
tigue conditions
d against road hazards by installation in a protected location or by providing adequate shielding
e areas
(posed to temperatures, intemal or external, over +93 °C (+200+°F) or below -40|°C (-40 °F)
(posed to attack by battery acid
sive sag

Air brake tubing shall be labeled in a contrasting color with the legend repeated every 380 mm
hinimum information, in the order listed, is required. Additional information and/or anocther lay
B

bing OD in fractions of 6.4,.9.5,/12.7 mm (1/4, 3/8, 1/2 in), etc.

[he tubing shall be manufactured to comply with the requirements outlined in thig document.

6. Construction—
containing addi
100% virgin nyl
with polyester
containing addi
core through th

7. Dimensions an

Type A tubing shall consist of a single wall extrusion of 100% virgin nyjon (polyamide)

ives which provide heat and light resistance. Type B tubing shall consist of a gore extrusion of
n (polyamide) containing additives which provide heat resistance. This core shgll be reinforced

raid{or- equivalent, and covered with a protective jacket of 100% virgin nylon (polyamide)

ives’which provide heat and light resistance. The protective covering shall be bonded to the
i i f the braid. The inner n jacket shall be of contrasting|colors.

d Tolerances—The tubing shall conform to dimensions shown in Table 1 under all conditions of

moisture. Conformance with this requirement shall be determined on samples which have been subjected to

110 °C (230 °F)3 for 4 h* in a circulating air oven, and on separate samples which have been immersed in
boiling water for 2 h. Dimensional tests shall be made after samples have been returned to room temperature

for 1/2to 3 h.

3 All test temperatures specified may vary by +3 °C (£5 °F).

4 All times are minimum

unless otherwise specified.
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(R) TABLE 1—DIMENSIONS AND TOLERANCES

Outside  Outside

Outside

Type Nomina! Diameter Diameter Diameter

Outside Inside inside
Diameter Diameter Diameter

Wall

Wwall

Wall

Wall

Thickness Thickness Thickness Thickness

of Tubing max max min min Basic Basic Basic Basic Tolerances Tolerances
Tubing oD mm in mm in mm_ in mm in mm in
A 1/8 325 0.128 3.10 0.122 201 0.07¢ 0.58 0.023 0.08 +0.003
A 5/32 4.04 0.159 3.89 0.153 234 0.092 0.81 0.032 +0.08 10.003
A /16 4.83 0.190 4.67 0.184 297 0.117 0.89 0.035 +0.08 10.003
A 1/4 643 0253 2 627 = 0247 432 0170 1.02 0.040 10,08 +0.003
A 516 8.03 0.316 7.82 0.308 5.89 0.232 1.02 0.040 010 10.004
B 38 9.63 0.379 9.42 0.371 6.38 0.251 1.57 0.062 0.10 30,004
B 112 283 0.505 12.57 0.495 9.55 0.376 1.57 0.062 #0.10 10.004
B 5/8 6.00 0.630 15.75 0.620 11.20 0.441 2.34 0.092 0.13 0.005
B 3/4 9.18 0.755 18.92 0.745 14.38 0.566 2.34 0.092 +0.13 0.005

8. Mechanical Pr¢
according to th

(R) TABLE 2—MECHANICAL PROPERTIES

pperties—The tubing shall conform to the mechanical properties’ shown in Tablg 2, when tested
e methods outlined in this document.

Minimum Burst Minimum Burst
Nominal Pressure at Pressure at Minimum Minimum Maximum mm
Type of Tubing 24 °C (75 °F)’ 24 °C (75 °F)’ Bend-Radius Bend Radius Stiffness S
Tubing op kPa psi mm in N Ibt
A 1/8 6900 1000 9.4 0.37 4.4 1
A 5/32 8300 1200 12.7 0.50 44 1
A 316 8300 1200 19.1 0.75 4.4 1
A 174 8300 1200 25.4 1.00 8.9 2
A 5/16 6900 1000 31.8 1.25 270 6
B 3/8 9700 1400 38.1 1.50 36.0 8
B 12 6600 950 50.8 2.00 89.0 20
B 5/8 6200 900 63.5 2.50 222.0 50
B 3/4 5500 800 76.2 3.00 356.0 80
ith

moistufe content of tubing 0.06% maximum.

9. Performance

footnotes 3, 4,5, 6, 7,.and 8).

Requirements—The tubing shall satisfactorily meet the following performance tests (see

-3-
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9.1 Leak Testé—The tubing manufacturer shall subject each continuous length of tubing to test at a gage pressure
of 1380 kPa (200 psi) with an appropriate gas for a period of time sufficient to determine the presence of any
leaks. Defective sections shall be cut off and scrapped. The remaining tubing shall be recoupled at the points
where defective sections were removed and again subjected to the 1380 kPa (200 psi) pressure test. The
procedure shall be repeated until all sections of tubing designated for distribution to users have successfully

9.2

9.3

withstood the te

st.

Moisture Absorption5—Expose sample of tubing for 24 h in a circulating air oven at 110 °C (230 °F).
Remove from oven, welgh |mmedlately and expose for 100 h at 100% relatlve humldlty and 24 °C (75 °F).
Within 5 min frgm-ht ' o—fre -

the tubing and re

Ultraviolet Resi

+ 3 mpm, with
1200 h using a
exceed 49 °C (

subject the tUb(L

specified in 9.1

*RS-4 sunlamp is manufactured by General Electric Company?

*RS-4 suniamp fis available from George W. Gates Co., Inc.

The RS-4 sunl
wavelengths be|

ng to the impact test shown in Figure 1.

terior surfaces of

. Tubing shall withstand no less than 80% of the burst pressure shown in Table 2.

Cuyahoga Lamp Plant
Nela Park

Nobile Road
Cleveland, OH 44112

P.O. Box 216

Hempsted Tumpike and Lucille Ave.
Franklin Square

Long Island, NY 11010

mp is a 100 W,;'3010 Im mercury arc lamp with an outer glass jacket which eliminates
ow 285 nm.

5 AQualification Test.
¢ Nommally an Inspection Test conducted on each lot of tubing, and where a lot is defined as “the output of one production shift of one size

and color of tubing.”
7 The manufacturer and distributor of the sunlamp is listed due to the fact that at the present time this is the only known supplier.

-4-
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NOMINAL HOLE HOLE
TUBE O.D. DIAD DIAD
178 g‘ 9"; 0 '1n56 NOTE—Impact apparatus may be drilled to accept any
5/32 4'75 0’1 87 combination of tube sizes listed in chart
3/16 5.54 0.218
1/4 7.14 0.281
516 8.71 0.343
3/8 10.31 0.406
1/2 1349 9531
5/8 16.66 0.656
3/4 20.32 0.800
TN ' —
0.454 kg (1.0 Ib) mass, with a diameter of 31.75 mm _!
(1.25 in) and a §5.88 m (0.625 in) spherical radius . —\\
on both ends. Mass falls 304.8 mm (12.0 in). I/ !
iy IW
v o N - \
[ ——- . -t
o A !
1 -1 dy- ONONO S OSOSNRONRNNNN
SECTION A-A
A Typical hole lo¢ation with respect

< to impact area.

Hole Dia D

see chart Tubing Size

(R) FIGURE 1—TYPICAL NYLON TUBING IMPACT APPARATUS
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9.4 Cold Temperature Flexibility®—Expose sample of tubing for 24 h in a circulating air oven at 110 °C (230 °F).
Remove from oven and within 30 min expose for 4 h at —40 °C (—40 °F). Also expose a mandrel at —40 °C
(—40 °F) having a diameter equal to 12 times the nominal diameter of the tubing. (In order to obtain uniform
temperatures, the tubing and mandrel may be supported by a nonmetallic surface during the entire period of
test.) Immediately following this exposure, bend tubing 180 degrees over the mandrel, accomplishing the
bending motion within a period of 4 to 8 s. The tubing shall show no evidence of fracture.

9.5 Heat Aging®—Three separate heat aging tests shall be conducted; each phase shall be run on separate
tubing samples. Subject tubing to room temperature burst test as specified in 9.10. Tubing shall withstand

position in 8 minimum of 4 s, then rebend (against the set) 180 degrees around the mandrel, accomplishing

pose samples of tubing for 72 h in a circulating air 6ven at 110 °C (230 °F).] Remove from
oven and permit tubing to return to 24 °C (75 °F). Within 30 min.after stabilization at 24 °C (75 °F), subject
tubing to the impact test shown in Figure 1.

c. Phase 3—Iinmerse samples of tubing in boiling water for’2 h. Remove from water and pefmit to return to
24 °C (75 °F). Within 30 min after stabilization at 24 2C (75 °F), subject tubing to the impact test shown in
Figure 1.

9.6 Resistance to |[Zinc Chloride®—Bend tubing to-the minimum bend radius shown in Table 2. While in this
position, immersge in a 50% (by weight) aqueous solution of zinc chloride for 200 h at 24 °C (75 °F). Remove
from solution. Tjubing shall show no evidence of cracking on the outside diameter.

NoTe—Fresh, ahhydrous zinc chloride should be used to make up a concentration of 50% (by weight) aqueous
solution {specific gravity of-1.576 or a Baume rating of 53 degrees at 15.6 °C (60 °F)).

9.7 Resistance torIJIethyl Alcohol®—Bend tubing to the minimum bend radius shown in Table 2. While in this
position, immerge in 95%(methyl alcohol for 200 h at 24 °C (75 °F). Remove from solution. Tuping shall show
no evidence of gracking:.

9.8 Stiffnessa—Usp samples 280 mm (11 in) long. Insert a rod of suitable size into the tubing to maintain a
straight position within 3.2 mm (£0.125 in). Expose tubing and rod for 24 h in a circulating air oven at 110 °C
(230 °F). Remove from oven and permit tubing and rod to return to 24 °C (75 °F). Within 30 min after
stabilization at 24 °C (75 °F), remove rod and subject tubing to stiffness test shown in Figure 2. Tubing shall
require no more force than specified in Table 2 to deflect 51 mm (2 in).

8 A Qualification Test.

-6-
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51
D.0)

MANDREL

NOTE—
DIMENSIONS ARE mm (in)

-
b

SPRING SCALE
o

L

RURLRRRIRY

[

FIGURE 2—STIFFNESS TEST APPARATUS
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" 9.12 Adhesion Test!0

9.9 Boiling Water Stabilization and Burst Test®—Immerse tubing in boiling water for 2 h. Remove from water
and subject to the room temperature burst test as specified in 9.10. Tubing shall withstand no less than 80% of
the burst pressure shown in Table 2.

9.10 Room Temperature Burst Test1%—Tubing shall be stabilized for 0.5 to 3.0 h at 24 °C (75 °F) and tested by
increasing pressure at a constant rate to reach the specified minimum burst pressure in Table 2 within a time
period of 3 to 15 s. Tubing that bursts below the pressure specified in Table 2 shall be rejected.

9.11 Cold Temperature Impact!%—Condition tubing by exposing one half the samples for 24 h at 110 °C (230 °F)
in a circulating airoven,andonehatf-the—samptes—in—boiting—waterfor 2-h;then—expose—att-the samples to
—40 °C (—40 °F)|for 4 h. Also, expose impact test apparatus, shown in Figure 1, to —40 9C.(+40 °F). While
tubing and appatatus are at this cold temperature (approximately —40 °F), subject tubing toimpdct as specified.
The tubing shall| show no evidence of cracks. After impact testing, permit tubing to return to 24 °C (75 °F).
Within 30 min after stabilization at 24 °C (75 °F), subject tubing to room temperature burst test|as specified in
9.10. Tubing shall withstand at least 80% of the burst pressure shown in Table 2: “Sample sjze shall be 10
specimens per lot. In the event of any failures, a second sample from the same'iot consisting of 20 specimens
shall be tested. [f another failure occurs, the lot shall be rejected.

9.12.1 This test applies only to the reinforced products, Type B.

9.12.2 ConDpITioN—T his test shall be conducted at 24 °C (75 °F)‘ambient temperature.

9.12.3 PROCEDURE AND REQUIREMENTS—Cut a strip of tubing into a 6.0 mm (0.25 in) wide helic@l coil equal in
length to five timies the circumference of the tubing.. Bend the helical coil in reverse of coiling sp as to expose
the braid gap batween the outer jacket and core tube section. Start by working a sharp knifg blade into the
braid gap to initiate separation, and then attempt to separate the outer jacket from the core tube at the braid
interstices. The|bonded surface (excluding the braided area) between the outer jacket and cote section shall
be inseparable for the entire test sample length.

9.13 Heat Aging Adhesion Test®
9.13.1 PROCEDURE—Subject samples to Phase 1 of the heat aging test procedure per 9.5.

9.13.2 REQUIREMENTS—After completion of the Phase 1 procedure, the tubing shall meet the requirements of 9.12.

9.14 Collapse Resistance Test Procedure®

9.14.1 GENERAL—AIIl tests are to be conducted at room temperature 93 °C (75 °F)"! unless otherwise specified.

A Qualification Test.
0 Normally an Inspection Test conducted on each lot of tubing, and where a lot is defined as “the output of one production shift of one size
and color of tubing.”

11 All test temperatures specified may vary by +3 °C (&5 °F).
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9.14.2 PREPARATION OF TEST SAMPLES—Three samples shall be prepared for testing. The free tube length of the
samples shall be as foliows:

3.14 x (min kink radius) + 10 x (tube OD) + 2 x (length of supporting pin)

9.14.3 TesT PROCEDURE—Place a reference mark at the middle of each sample and measure the cross section
diameter (Minor Diameter [unbent]) at this point and record.

NoTe—See Figures 3 and 4 for location of minor diameters.

{unbent] Condition

T

Minor Diameter [umbent]

FIGURE 3—MINOR'DIAMETER (UNBENT)

1800 Bent Condition

|

0

Minor Ulameler Llbentl

FIGURE 4—MINOR DIAMETER (BENT)

9.14.4 Carefully install the samples on a bend test fixture (as shown in Figure 5) in a 180-degree bend condition.
The tube shall be bent in the direction of the natural curvature of the tube. Samples prepared per 9.14.2 shall
be bent to a radius equal to the minimum kink radius called out in Table 3.
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