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3.

3.1

3.2

3.3

INSTALLATION AND ASSEMBLY RECOMMENDATIONS:

I

A
r
1

T
A

Q0O T w

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.
Noncoiled [Tubing:
Noncoiled [tubing should not be used in flexing applications suehd as|frame to
axle.
Support and Routing:
When installed in a vehicle this tubing shall be routed and supportpd so as
to:
a. Eliminate chafing, abrasion, kinking, or other mechanical damagp
b. Minimilze fatigue conditions
c. Be prqtected against road hazards by installation in a protecteqd
locatilon or by providing adequate shi€lding at vulnerable areas
d. Not tq be exposed to temperatures, dnternal or external, over +93°C
(+200°%F) or below -40°C (-40°F)
e. Not tq be exposed to attack by battery acid
f. Avoid |excessive sag
DENTIFICATION:
ir brake flubing shall be<labeled in a contrasting color with the legend
epeated every 15 in (380_mm) or less along the entire length of tubfing in
egible biqck capital Jetters.
he fo]]owingvminimum information, in the order listed, is required.
dditional [information and/or another lay line may be added, if necefssary.
Airbrake
SAE J844
Type, A or B
Nominal, tubing 0.D. in fractions of in - 1/4, 3/8, 1/2, etc. (6.4, 9.5,
12.7 mm)
Tubing manufacturer's identification
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5. MANUFACTURE:

The tubing shall be manufactured to comply with the requirements outlined in
this document.

6. CONSTRUCTION:

Type A tubing shall consist of a single wall extrusion of 100% virgin nylon
(polyamide) containing additives which provide heat and l1ght resistance.
Type B tubing shall consist of a core extrusion of 100% virgin nylon

(polyamipder—containing—additives—which—provideheatresistanee—This core
shall bg reinforced with polyester braid or equivalent, and covevpd with a
protective jacket of 100% virgin nylon (polyamide) containing addjitives which
provide |heat and 1light resistance. The protective coveringyshall| be bonded
to the gore through the interstices of the braid. The inner core| and outer
jacket ghall be of contrasting colors.

7. DIMENSIQNS AND TOLERANCES:
The tubing shall conform to dimensions shown in—~Fable 1 under all|conditions
of moisture. Conformance with this requirement“shall be determinpd 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 immprsed in
boiling |water for 2 h. Dimensional testsPshall be made after samples have
been refurned to room temperature for 1/2 to 3 h.

8. MECHANIGAL PROPERTIES:
The tubing shall conform to the-mechanical properties shown in Taple 2, when
tested dccording to the methods outlined in this document.

9. PERFORMANCE REQUIREMENTS:
The tubing shall satisfactorily meet the following performance tests (see
footnotds 3, 4, 5,6, 7, and 8).

3A11 test temperatures specified may vary by +5°F (+3°C).
4A11 times are minimum unless otherwise specified.

-3 -
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9.1

9.2

9.3

Leak Testb:

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 removed and again
subjected to the 200 psi (1380 kPa) pressure test. The procedure shall be
repeated until all sections of tubing designated for distribution to users
have successfully withstood the test.

Moisturle Absorptiond:

Expose [sample of tubing for 24 h in a circulating air ovepnJat 110°C

(230°F)[. Remove from oven, weigh immediately and expose for 100|h at 100%
relative humidity and 24°C (75°F). HWithin 5 min fromihimidity conditioning,
wipe surface moisture from both the interior and exterior surfaces of the
tubing [and re-weigh. Moisture absorption shall not.exceed 2% by|weight.

Ultravifolet Resistanced:

Place slample of tubing on a turntable 17 iny(430 mm) in diameter| rotating
at 33 rjpm + 3, with a RS-4* sunlamp or eguivalent centrally located 9 in
(230 mm) above the table. Expose for 1200 h using a new bulb that has been
seasongd for 50 h prior to test. Do.not permit temperature of tibing to
exceed |[49°C (120°F) during the testlfa fan cooling unit may be utilized).
Immediately following this exposure, subject the tubing to the ippact test
shown iln Figure 1. Subject tubing to room temperature burst test as
specifiled in 9.10. Tubing shall withstand no less than 80% of the burst
pressurie shown in Table 2.

*RS-4 sunlamp is manufaGtured by General Electric Company’
Cuyahoga Lamp Plant

Nela Park

Noble Road

Cleveland, OH 44112

*RS-4 sunldmp is available from George W. Gates Co., Inc.
P.0. Box 216

Homnctod Tuvrnnikoe and luecillna Ay
ettt a—uHpce—a R o—=u 111+ e—VL0 .

Franklin Square
Long Island, NY 11010

The RS-4 sunlamp is a 100 W, 3010 1m mercury arc lamp with an outer glass
jacket which eliminates wavelengths below 285 nanometers.

S5A Qualification Test.

6Normally 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."

TThe manufacturer and distributor of the sunlamp is Tisted due to the fact that
at the present time this is the only known supplier.

-5 _
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HOLE HOLE
NOMINAL | DIAD DIAD R c s
. NOTE: Impact apparatus may be drilled to accept any combination
TUBEOD.| In mm ofptube ggzes Jisted in chart P
1/8 0.156 | {3.96) |
1/4 0.281 | (7.14)
5/16 0.343 | (8.71) h /’
38 0.406 | (1031 N
1/2 0.531 13.49 /} , ’\‘\
5/8 0.656 | (16.66 L’ N o
3/4 0.800 20.32 N N
\ /,-4\ Vs
e (L N
—_— E PN - = =
\V BN
S3 RL AN N
771 -
BIE
. -1
1 1b (0.454 kg) mass, with a diameter
of 1.25 in (3175 mm) and a 0.625 in (15.88 mm)
spherical radigs on both ends. Mass falls 12-in /"‘\\
(304.8 mm)

| Ep— S ppe—
AN RN
SECTION A-A

Typical hole locstion with respect
10 impact sres.

FIGURE 1 - Typical Nylon Tubing Impact Apparatus

™~
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9.4 Cold Temperature Flexibilityd:

9.5

9.6

Expose sample of tubing for 24 h in a circulating air oven at 11
(230°F). Remove from oven and within 30 min expose for 4 h at -
(-40°F). Also expose a mandrel at -40°C (-40°F) having a diamet
12 times the nominal diameter of the tubing. (In order to obtai
temperatures, the tubing and mandrel may be supported by a nonme
surface during the entire period of test.) Immediately followin
exposure, bend tubing 180 degrees over the mandrel, accomplishin
bending motion within a period of 4 to 8 s.

0°C

40°C

er equal to
n uniform
tallic

g this

g the

The tubing shall show no

evidengeof fracture:
Heat Agingo:

Three separate heat aging tests shall be conducted; each phase s
on separate tubing samples. Subject tubing to room temperature

as spe¢ified in 9.10. Tubing shall withstand 80% of}the burst p
shown 1n Table 2.

a. Phase 1: Bend samples of tubing 180 degrees around a mandre
digmeter equivalent to twice the minimum\bend radius specifi
Talhble 2. MKWhile in this position, expose tubing and mandrel
anfair circulating oven at 110°C (230°F). Remove from oven
tubing to return to 24°C (75°F) while still on the mandrel.
30|min after stabilization at 242C"(75°F), return the tubing
straight position in a minimumcf 4 s, then rebend (against
180 degrees around the mandrel, accomplishing the bending mo
a period of 4 to 8 s.

b. Phase 2: Expose samplesrof tubing for 72 h in a circulating
110°C (230°F). Remove~from oven and permit tubing to return
(7%°F). HWithin 30.min after stabilization at 24°C (75°F), s

tubing to the impact test shown in Figure 1.

¢. Ph3se 3:
from water-and permit to return to 24°C (75°F). MWithin 30 m
stabilization at 24°C (75°F), subject tubing to the impact t

Immerse samples of tubing in boiling water for 2 h|

hall be run
burst test
ressure

1 having a
ed in

for 72 h in
and permit
Within

to a

the set)
tion within

air oven at
to 24°C
ubject

Remove
in after
pst shown in

Fi]ure 1.

Resistance to Zinc Chlorided:

Bend tubing to the minimum bend radius shown in Table 2. While
position, immerse in a 50% (by weight) aqueous solution of zinc
200 h at 75°F (24°C). Remove from solution. Tubing shall show
of cracking on the outside diameter.

NOTE:
concentration of 50% (by weight) aqueous solution (specif
of 1.576 or a Baume rating of 53 degrees at 60°F (15.6°C)

in this
chloride for
no evidence

Fresh, anhydrous zinc chloride should be used to make up a

ic gravity
).
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9.7

9.8

Resistance to Methyl Alcohol3:

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

Stiffnessd:

Use samples 11 in (280 mm) long. Insert a rod of suitable size into the

tubing to ma1nta1n a stra1ght p051t1on within +0.125 in (3.2 mm). Expose

tubing andrrot—for—24h—ina—chrettatingatroven—at—H0€+4236>H— Remove
from oven @nd permit tubing and rod to return to 24°C (75°F). MWithjn 30 min
after stablilization at 24°C (75°F), remove rod and subject tubing-to
stiffness [test shown in Figure 2. Tubing shall require no move’ forge than
specified [in Table 2 to deflect 2 in (51 mm).

{ 1.0
5 l fetar
‘ ___j__ ‘ﬁgﬁ"\__L__
! TUBING 1
el / ke
g T —__ 5
> 1
-1 ~
2.0 i / \
‘(51‘, / e
s 7 0
£ 7 ¢

MANDREL

NOTE:
DIMENSIONS IN{ )
ARE iN MILLIMETRES

SPRING SCALE

UURKURREY

FIGURE 2 - Stiffness Test Apparatus

-8 -
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9.9 B

I
t

oiling Water Stabilization and Burst Testd:

mmerse tubing in boiling water for 2 h.

he room temperature burst test as specified in 9.10. Tubing shal

withstand no lTess than 80% of the burst pressure shown in Table 2.

9.10

9.13
9.13.1

9.13.2

Room Temperature Burst Test6:

Tubing shall be stabilized for 0.5 to 3.0 h at 24°C (75°F) and te

Remove from water and subject to

1

sted by

increasing pressure at a constant rate to reach the specified minimum burst

e pressure specified in Table 2 shall be rejeéted.

perature Impact6:

n tubing by exposing one half the samples for 24 h at 11¢
culating air oven, and one half the samples.in"boiling wd
n expose all the samples to -40°C (-40°F) forr4 h. Also,
est apparatus, shown in Figure 1, to -4Q0°C-(-40°F). MWhi]
ratus are at this cold temperature (appnoximately -40°F) |
o impact as specified. The tubing shall show no evidence
After impact testing, permit tubing to return to 24°C (7
0 min after stabilization at 24°C (75°F), subject tubing
ure burst test as specified in:9-10. Tubing shall withs{
% of the burst pressure shown\in Table 2. Sample size sh
s per lot. 1In the event ofany failures, a second samplg

consisting of 20 specimens shall be tested. If another
the 1ot shall be rejected.

Testb:
est applies only~to the reinforced products, Type B.

ition: This test shall be conducted at 24°C (75°F) ambient

ature.
ure and-Requirements: Cut a strip of tubing into a 0.25

m) wide helical coil equal in length to five times the
fevence of the tubing. Bend the helical coil in reverse

so asLia expose the braid gap hetween the outer jacket and core

section. Start by working a sharp knife blade into the braid g
initiate separation, and then attempt to separate the outer jac
the core tube at the braid interstices. The bonded surface (ex

at bursts

°C (230°F)
ter for
expose

e tubing
subject
of

5°F).

to room

and at

all be 10
from the

failure

in

of coiling
tube

ap to

ket from
cluding

the braided area) between the outer jacket and core section shall be

inseparable for the entire test samplie length.
Heat Aging Adhesion Testo:

Procedure:
per 9.5.

Subject samples to Phase 1 of the heat aging test p

Requirements: After completion of the Phase 1 procedure, the t
shall meet the requirements of 9.12.

rocedure

ubing

-9 -
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9.14 Collapse Resistance Test Procedured:

9.14.1

-9.14.2

9.14.3

9.14.4

General: All tests are to be conducted at room temperature 93°C
(75°F>3 unless otherwise specified.

Preparation of Test Samples: Three samples shall be prepared for
testing. The free tube length of the samples shall be as follows:

3.14 X (min kKink radius) + 10 X (tube 0.D.) +
2 X (length of supporting pin)

Test [Procedure: Place a reference mark at the middle of eaghOfample and
measure the cross-section diameter (Minor Diameter [unbentd) at this
point| and record.

NOTE:| See Figures 3 and 4 for location of minor diameters.

(unbent] Condition

l

T

Minor Diameter [unbent]

FIGURENJ3 -~ Minor Diameter (Unbent)

180°Bent Condition

\L
TN

| I Ul

Minor Diameter [bent]

FIGURE 4 - Minor Diameter (Bent)

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.

- 10 -
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(SHOWING FREE HOSE LEKGTH)

FIXED
MANIFOLD ] >

> MINIMUM BEND RADIUS (’ \A
X 2

FIXED
MANIFOLD

ADJUSTABLE
MANIFOLD

ADJUSTABLE
MANIFOLD

(SHOWING SAMPLES BEING TESTED AT TWO DIFFERENT RADII SINULTANEOUSLY)

FIGURE 5 - Bend Test Fixture

-1 -
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