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¢ NONMETALLIC AIR BRAKE SYSTEM
TUBING—SAE J844d

SAE Standard

Report of Tube, Pipe, Hose, and Lubrication Fittings Committee approved
June 1963 and completely revised July 1976.

1. Scopel—This standard covers the minimum requirements for non-
metallic tubing as manufactured for use in air brake systems. Non-rein-
forced products are designated type A and reinforced products type B.
It is not intended to cover tubing for any portion of the system which
operates below 40°F (40°C), above +200°F (+93°C), above a maximum
working gage pressure of 150 psi (1030 KPa), or in an area subject to

attack by battery acid. This tubing is intended for use in the brake system
" for connections which maintain a basically fixed relationship between com-
ponents during vehicle operation. Coiled tube assemblies required for
those installations where flexing occurs are covered by this standard and
SAE J1131 to the extent of setting minimum requirements on the essen-
tially straight tube and tube fitting connections which are used in the

properties shown in Table 2, when tested according to the methods out-
lined in this standard.

8. Performance Requirements—The tubing shall satisfactorily meet the
following performance tests (see Footnotes 3, 4, 5, and 6).

8.1 Leak Test®--The tubing manufacturer shall subject each continuous
length of tubing to test at a gage pressure of 200 psi (1380 KPa) 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 re-
moved and again subjected to the 200 psi (1380 KPa) pressure test. The
procedure shall be repeated until all sections of tubing designated for dis-
tribution to users have successfully withstood the test.

construction of such assemblies.“
2.- Installation and Ass¢mbly Recommendations

2.1 End Fittings—En} 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 Yrake tubing. Performance test requirements for
nonmetallic air brake assgmblies are covered in SAE J1131.

2.2 Non-Coiled Tubipg—Non-coiled tubing should not be used in flex-
ing applications such as flame to axle.

2.3 Support and Royting—When installed in a vehicle this tubing shall
be routed and supported po as to:

(a) Eliminate chafing, abrasion, kmkmg, or other mechanical damage.

(b) Minimize fatigue

conditions.

(c) Be protected agaihst road hazards by installation in a protected

location or by providing

dequate shielding at vulnerable areas.

(d) Not to be exposefl to temperatures, internal or external, over

+200°F (+93°C) or below

-40°F (40°C).

(e) Not to be exposed to attack by battery acid

(f) Avoid excessive s

g.

3. Identification—Air Hrake tubing shall be labeled in a contrasting color

with the legend repeated
length of tubing in legiblg
The following minimun|

every 15 in (380 mm) or less along the entire

block capital letters.
information, in the order listed, is required:,

Additional information afd/or another lay line may be added, if necessary.

(a) Airbrake
(b) SAEJ844
(c) Type,AorB
(d) Nominal, tubing
9.5,12.7 mm)
(e) Tubing manufacty
4. Manufacture—The ty
requirements outlined in
5. Construction—Type
of 100%.virgin nylon (po
and light resistance. Typ
100% virgin nylon (polya
resistance. This core shall
and covered with a proteq

D.D. in fractions of in—1/4,3/8, 1/2, etc. (6.4,

hrer’s identification

bing shall be manufactured to comply with the .
his standard.

A tubing shall comnsist of a single wall extrusion

lyamide) containing additives which provide heat
B tubingishall consist of a core extrusion of

mide) containing additives which provide heat
be-reinforced with polyester braid or equivalent,

tive jacket of 100% virgin nylon (polyamide)

8.2 Moisture Absorpﬂons —Expose sample of tabihg for 24 hina
circulating air oven at 230°F (110°C). Remove from qven, weigh immedi-
ately and expose for 100 h at 100% relative hunidity and 75°F (24°C).
Within 5 min from humidity conditioning, wipe surfacg moisture from
both the interior and exterior surfaces offthe’tubing arld re-weigh. Moisture
absorption shall not exceed 2% by weight.

8.3 Ultraviolet Resistance® —Plade sample of tubing on a turntable
17 in (430 mm) in diameter, rotating at 33 + 3 rpm, wjth a RS-4* sunlamp
or equivalent centrally located 9yin (230 mm) above tHe table. Expose for
1200 h using a2 new bulb that has been seasoned for 50| h prior to test. Do
not permit temperature of tubing to exceed 120°F (49°C) during the test
(a fan cooling unit may’be utilized). Immediately folldwing this exposure,
subject the tubing fo the impact test shown in Fig. 1. [Tubing shall show
no evidence of cracks. Subject tubing to Room Tempgrature Burst Test
as specified in\8,10. Tubing shall withstand no less t. 80% of the burst
pressure shown in Table 2.
*RS-4 sunlamp is manufactured by General Electric Cq mpany7

Cuyahoga Lamp Plant
Nela Park
Noble Road
Cleveland, OH 44
*RS~4 sunlamp is available from George W. Gates Co.,
P.0.Box 216
Hempsted Turnpike apid Lucille Ave.
Franklin Square
Long Island, NY 1100
The RS-4'sunlamp is a 100 W; 3010 Im mercury arc lajp with an outer
glass jacket which eliminates wavelengths below 285 nin. )

8.4 Cold Temperature Flexnblllty —Expose sampl¢ of tubing for 24 h
in a circulating air oven at 230°F (110°C). Remove fr¢m oven and within
30 min expose for 4 h at 40°F (40°C). Also expose J mandrel at 40°F
(-40°C) having a diameter equal to 12 times the nominhl diameter of the
tubing. (In order to obtain uniform temperatures the fubing and mandrel
may be supported by a nonmetallic surface during the pntire period of
test.) Immediately following this exposure, bend tubing 180 deg over the
mandrel, accomplishing the bending motion within a ppriod of 4 to 8 s.
The tubing shall show no evidence of fracture.

8.5 Heat Qg'Lngs—Th.ree separate heat aging tests shall be conducted;

12
[nc.

containing additives whic

h provide heat and light resistance. The protec-

tive covering shall be bonded to the core through the interstices of the
braid. The inner core and outer jacket shall be of contrasting colors.

6. Dimensions and Tolerances—The tubing shall conform to dimensions
shown in Table 1 under all conditions of moisture. Conformance with
this requuement shall be determined on samples which have been sub-
jected to 230° F3 (110°C) for 4 htina circulating air oven, and on sep-

arate samples which have
sional tests shall be made

been immersed in boiling water for 2 h. Dimen-
after samples have been returned to room

temperature for 1/2 to 3 h.
7. Mechanical Properties—The tubing shall conform to the mechanical

ISee SAE 11149 for Metallic Air Brake System Tubing and lsipe
2 Federal regulations covering designed requirements and accepted applica-

tions for coiled tube asse

mblies are set forth in 49CFR393.45.

each phase shall be run on separate tubing samples. After the completion
of each phase, tubing shall show no evidence of fracture or kinking. Subject
tubing to Room Temperature Burst Test as specified in 8.10. Tubing shall
withstand 80% of the burst pressure shown in Table 2.

Phase 1-Bend samples of tubing 180 deg around a mandrel having a
diameter equivalent to twice the minimum bend radius specified in

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

4 All times are minimum unless otherwise specified.

SNormally considered a Qualification Test.

6Normally considered 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.”

7The manufacturer and distributor of the sunlamp is listed due to the fact
that at the present time this is the only known supplier. -
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TABLE l—D.IMENSIONSVAN'D TOLERANCES

: Outside Diameter Inside Diameter Wall Thickness
Type of Nominal Tubing Max : Min Basic Basic Tolerances
Tubing 0.D. in mm in mm in mm in mm in mm
A 1/8 0.128 3.25 0.122  -3.10 0.079 2.01 0.023 0.58 +0.003 +0.08
A 1/4 0.253° 6.43 0.247 6.27 0.170 4.32 0.040 1.02 +0.003 +0.08
A 5/16 0.316 8.03 0.308 7.82 0.232 5.89 0.040 1.02 +0.004 +0.10
B 3/8 0.379 9.63 0.371 9.42 0.251 6.38 0.062 1.57 +0.004 +0.10
B 1/2 0.505  12.83 0.495 12.57 0.376 9.55 0.062 1.57 +0.004 +0.10
B 518 6-636 1666 9:620 1575 —Od4t 1126 0:092—2:3% +0.005 10.13
B 3/4 0.755 19.18 0.745 18.92 0.566 14.38 0.092 2.34 +0.005 +0.i3
TABLE 2—MECHANICAL PROPERTIES
Minimum Burst Pressure at
75°¢24°C) Minimum Bend Radius Maximum Stiffness
Type of Nominal Tubing psi MPa in mm Ib-ft N
Tubing 0.D. '
A 1/8 1000 6900 0.37 94 1 44
A 1/4 1200 8300 1.00 254 2 8.9
A 5/16 1000 6900 1.25 31.8 6 27.0
B 3/8 1400 9700 1.50 38.1 8 : 36.0
B 1/2 950 6600 2.00 50.8 20 89.0
B 5/8 900 6200 2.50 63.5 50 222.0
B- 3/4 800 5500 3.00 76.2 80 356.0
Table 2. While in thig position, expose tubing and mandrel for 72*h'in 8.9 Boiling Water Stabilization and Burst Testl-Immerse tubing in
an air circulating overj at 230°F (110°C). Remove from oven-and permit boiling water for 2 h. Remove from water and sulfject to the Room
tubing to return to 75 F (24°C) while still on the mandrel> Within 30 min  Temperature Burst Test as specified in 8.10. Tubing shall withstand no
after stabilization at 75° F (24°C), return the tubing to a\straight position less than 80% of the burst pressure shown in Table 2.

in a minimum of 4 s, fhen rebend (against the set) 180 deg around the
mandrel, accomplishing the bending motion within.a period of 4-8 s.

Phase 2—Expose samiples of tubing for 72 h in a)circulating air oven at
230°F (110°C). Rempve from oven and pefmit fubing to return to 75°F
(24°C). Within 30 mih after stabilization‘at 75° F (24°C), subject tubing
to the Impact Test sh¢wn in Fig. 1.

Phase 3—Immerse sgmples of tubingin boiling water for 2 h. Remove
from water and permi} to returnt0.75°F (24°C). Within 30 min after
stabilization at 75°F (24°C), subject tubing to the Impact Test shown in
Fig. 1.

8.6 Resistance to|Zinc ChlorideS —Bend tubing to the minimum bend
radius shown in Table ile in thi ition i i
weight) aqueous solution of zinc chloride for 200 h at 75°F (24°C). Re-
move from solution. Tubing shall show no evidence of cracking on the
outside diameter. Note: Fresh, anhydrous 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° at 60°F (15.6°C).

8.7 Resistance to Methy!l AlcoholS —Bend tubing to the minimum bend
radius shown in Table 2. While in this position, immerse in 95% methyl
alcohol for 200 h at 75°F (24°C). Remove from solution. Tubing shall
show no evidence of cracking.

8.8. Stiffnesss —Use samples 11 in (280 mm) long. Insert a rod of suit-
able size into the tubing to maintain a straight position within +0.125 in
(3.2 mm). Expose tubing and rod for 24 h in a circulating air oven at
230°F (110°C). Remove from oven and permit tubing and rod to return
to 75°F (24°C). Within 30 min after stabilization at 75°F (24°C), remove
rod and subject tubing to Stiffness Test shown in Fig. 2. Tubing shall re-
quire no more force than specified in Table 2 to deflect 2 in (51 mm).

8.10 Room Temperature Burst Test—Tubing shall be stabilized (for

* 1/2 to 3 hat 75°F (24°C) and tested by increasing| pressure at a constant

rate to reach the specified minimum burst pressurq in Table 2 within

a time period of 3 to 15 5. Tubing that bursts beldw the pressure

specified in Table 2 shall be rejected,
8.11 Cold Temperature lmpact4 fCondition thibing by ex-

. posing one half the samples for 24 h at 230°F (11¢°C) in a circulating air

oven, and one half the samples in boiling water foy 2 h; then expose all the
samples to -40°F (40°C) for 4 h. Also, expose imjpact test apparatus shown
in Fig. 1, to -40°F (40°C). While tubing and appafratus are at this cold
temperature (approx. -40 F), subject tubing to impact as specified. The
shall show-n £ 2.3 act testing, permit
tubing to return to 7 5°F (24°C). Within 30 min after stabilization at
75°F (24°C), subject tubing to Room Temperature Burst Test as
specified in 8.10. Tubing shall withstand at least 80% of the burst
pressure shown in Table 2. Sample size shall be 10 specimens per lot.
In the event of any failures a second sample from the same lot consisting
of 20 specimens shall be tested. If another failure occurs, the. lot shall
be rejected.
8.12 Adhesion Test6
8.12.1 This test applies only to the reinforced products, Type B.
8.12.2 Condition—This test shall be conducted at 75°F (24°C) ambient
temperature.
8.12.3 Procedure and Requirements—Cut a strip of tubing into a
0.25 in (6.0 mm) wide helical coil equal in length to 5 times the circum-
ference of the tubing. Bend the helical coil in reverse of coiling so as to
expose the braid gap between the outer jacket and core tube section.

Aft
r2=32-4
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