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(R) Nonmetallic Air Brake System Tubing

1. Scop

This SAE Standard covers the minimum requirements for nonmetallic tubing as manufactu
air brake sygtems. Non-reinforced products are designated type A and reinforced jproducts,
not intended|to cover tubing for any portion of the system which operates below <40 °C, a
above a maxymum working gage pressure of 1.0 MPa, or in an area subjectto’attack by batt
tubing is intended for use in the brake system for connections, which maintain a b
relationship between components during vehicle operation. Coiled tube assemblies requi
here flexing occurs are covered by this document,(SAE J1131, and SAE J2
extent of setting minimum requirements on the essentially straight/tube and tube fitting conn

installations
are used in t
1.1

Test tempers
All test times
Dry air shall
Tubing shall
Precondition
New samples

2. Refergnces
2.1 Applicable Publications
The following publications form a part of this specification to the extent specified herein. Unlg

specified, the

e construction of such assemblies®.

General Requirements

ture shall use +3 °C as the test tolerance‘range.

are minimum unless otherwise specified.

be @ minimum of =50 °C dew point'

be cut square at 90 degrees +7-/degrees.

all test samples at 0.7 MPa+x:0.1 MPa for 30 s without leakage.
shall be used for all tests:

latestissue of SAE publications shall apply.

ed for use in
type B. ltis
bove +93 °C,
bry acid. This
hsically fixed
red for those
494-3 to the
pctions which

ss otherwise

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 and below may not meet 49CFR571.106 requirements for air brake systems.

SAE WEB ADDRESS:

Tel: 877-606-7323 (inside USA and Canada)
Tel: 724-776-4970 (outside USA)
Fax:  724-776-0790

Email: custsvc@sae.org
http://www.sae.org

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 © 2004 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER:

NOV2004



https://saenorm.com/api/?name=f38b729c63974d5baef7a6d8f0c30dc3

SAE J844 Revised NOV2004

211 SAE

PUBLICATIONS

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

SAE J246—Spherical and Flanged Sleeve (Compression) Tube Fittings
SAE J1131—Performance Requirements for SAE J844 Nonmetallic Tubing and Fitting Assemblies Used

in Autom

otive Air Brake Systems

SAE J1149—Metallic Air Brake System Tubing and Pipe

SAE J2494-1
SAE J2494-2
Vehicula
SAE J2494-
Connect

212 AST

—Push-To-Connect Tube Fittings for Use in the Piping of Vehicular Air Brake

Air Brake System

3—Performance Requirements for SAE J844 Non-Metallic Air Brake Fubing

Fitting Assemblies Used in Vehicular Air Brake Systems

VI PUBLICATIONS

Available fromn ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM D 432
Condens
ASTM G 534
U-Conde
2.1.3 FEDE

Available fro|
20402.

49CFR393.4
49CFR571.1

D—Practice for Operating Light- and Water-Exposure Apparatus
ation Type) for Exposure of Plastics

-Recommended Practice for Operating Light- and-Water-Exposure Apparatus
nsation Type) for Exposure of Nonmetallic Materials

(Fluo

RAL REGULATIONS

M The Superintendent of Documents, U.S. Government Printing Office, Wa

b—Brake Tubing and Hose"Adequacy
D6—Brake Hoses

3.

3.1

InstaII[ 1
End Fittings

tion and Assembly)Recommendations

End fittings

any other d
nonmetallic 4

1249043

are tobe assembled to the tubing in accordance with the fitting m
recommenda ions The fitting may be of the design shown in SAE J246, SAE J2494-1, SAE

5 Used on a

and Push to

rescent UV-

(Fluorescent

shington, DC

anufacturer’s
F J2494-2, or
lirements for

3.2 Noncoiled Tubing

Noncoiled tubing should not be used in flexing applications such as frame to axle.
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3.3 Suppo

rt and Routing

When installed in a vehicle this tubing shall be routed and supported so as to:

Eliminate chafing, abrasion, kinking, or other mechanical damage

fatigue conditions

at vulnerable areas
exposed to temperatures, internal or external, over +93 °C or below —40 °C

Be protected against road hazards by installation in a protected location or by providing adequate

a.
b. Minimize
c.
shielding
d. Nottob
e. Not to bg
f.  Avoid ex
4.

Air brake tub

along the entjre length of tubing in legible block capital letters.

The following minimum information, in the order listed, is required,-Additional information a
layline may he added, if necessary.

a. Air brake

b. SAE J844

c. Type,AorB

d. Nominal|tubing OD (refer to Table 1, Nominal Tube Size OD)

e. Tubing manufacturer’s identification

5. Manufacture

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

6. Const
Type A tubi
additives whi
virgin nylon (|
with polyeste
containing aq

Identification

exposed to attack by battery acid
Cessive sag

ing shall be labeled in a contrasting color with the legend repeated every 38

ruction

ng shall consist, of a single wall extrusion of 100% virgin nylon (polyamid
ch provide heat and light resistance. Type B tubing shall consist of a core extru
bolyamidé) containing additives, which provide heat resistance. This core shall
r braid or'equivalent, and covered with a protective jacket of 100% virgin nylor
ditives’which provide heat and light resistance. The protective covering shall

the core thro

D mm or less

nd/or another

b) containing
sion of 100%
be reinforced
(polyamide)
be bonded to

Lgtithe interstices of the braid. The inner core and outer jacket shall be of contr

hsting colors.

7.

Dimensions and 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 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 0.5 h to 3 h.
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TABLE 1—DIMENSIONS AND TOLERANCES

Nominal Tubing Outside Inside Wall Wall

Type Tubing Basic Diameter Diameter  Thickness Thickness

of Size oD Tolerance Basic Basic Tolerances

Tubing oD mm mm mm mm mm

A 1/8in 3.18 +0.08 2.02 0.58 +0.08

A 5/32 in 4mm 4.00 +0.08 2.38 0.81 +0.08

A 3/16in 4.75 +0.08 2.97 0.89 +0.08

A £ mm 600 +0 08 400 100 +0 08

A 1/4in 6.35 +0.08 4.35 1.00 +0.08

A 5/16in 8 mm 8.00 +0.10 6.00 1.00 +0.1Q

B 3/8in 9.53 +0.10 6.39 1.57 +0710

B 10 mm 10.00 +0.13 7.00 1.50 +0.10

B 12 mm 12.00 +0.13 9.00 1.50 +0.10

B 1/2in 12.70 +0.13 9.56 1.57 +0.10

B 5/8in 15.88 +0.13 11.20 2.34 +0.13

B 16 mm 16.00 +0.13 12.00 2.00 +0.13

B 3/4in 19 mm 19.05 +0.13 14.37 2.34 +0.13

8. Mechanical Properties

The tubing s
methods outl

ned in this document.

TABLE 2—MECHANICAL PROPERTIES

hall conform to the mechanical properties shownyin Table 2, when tested acg

ording to the

Nominal Minimum Burst
Tubing Pressure at Test Maximum
Type of Size 24°C Bend Radius”  Stiffness
Tubing oD MPa mm N
A 1/8in 6.9 9.4 4.4
A 5/32.in’4 mm 8.3 12.7 4.4
A 3/16 in 8.3 19.1 4.4
A 6 mm 8.3 25.4 8.9
A 1/4in 8.3 254 8.9
A 5/16 in 8 mm 6.9 32.0 27.0
B 3/8in 9.7 38.1 36.0
B 10 mm 8.2 38.1 36.0
B 12 mm 6.9 45.0 90.0
B 1/2in 6.6 50.8 89.0
B 5/8 in 6.2 63.5 222.0
B 16 mm 6.0 70.0 225.0
B 3/4In 19 mm 0.5 /6.2 356.0

1. For test purpose only.

9. Performance Requirements

The tubing shall satisfactorily meet the following performance tests. Sections of these performance tests
shall be conducted as Inspection Tests to be performed 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.”
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Inspection Tests are as follows:

Section 9.1 L

eak Test

Section 9.9 Room Temperature Burst Test

Section 9.10
Section 9.11

9.1

Cold Temperature Impact
Adhesion

Leak Test

The tubing

anufacturer shall subject each continuous length of tubing to test at a gage

pressure of
to determine

1.4 MPa to 1.8 MPa with an appropriate gas for a period of time (minimum 30 s) sufficient
the presencd 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 1.4 MPa to
1.8 MPa prepsure test. The procedure shall be repeated until all sectionsyof tubing deésignated for

distribution t

9.2 Moist

immediately
conditioning,
Moisture abs

9.3 Ultrav
Place sampl

bulbs, type U
bulbs need

users have successfully withstood the test.
re Absorption

le of tubing for 24 h in a circulating air oven @110 °C. Remove from
nd expose for 100 h at 100% relative humiditysanhd 24 °C. Within 5 min f
wipe surface moisture from both the interior and exterior surfaces of the tubing
rption shall not exceed 2% by weight.

olet Resistance
bs of tubing in the sample racks of a Q-Panel QUV test apparatus* equipped

VA-340. Expose for 300 h minimum. If the test apparatus is equipped with a “S
hot be rotated and the irradiance should be set at 0.85, however all bull

discarded affer 4800 h maximum, or if\they fall below the 0.85 irradiance level, whichever (

the test apps
as recomme
after 1600 h
on a plate s
cycling must
should be ¢

ratus is not equipped with a “Solar Eye,” the bulbs must be rotated every 400
hded by the manufacturer and ASTM G 58, this procedure will result in disc
Df use. Control thé temperature of the apparatus to 45 °C. The specimens are td
ich that the plate is no greater than 51 mm from the light bulbs. The autom
be turned ©ff.» Rotate the specimens according to ASTM D 4329 except the
ach 96.hours maximum instead of weekly. Maintain and operate the Q

accordance
to the impact

vith thesmanufacturers instructions. Immediately following this exposure, subje
test-shown in Figure 1. Subject tubing to room temperature burst as specified ir

oven, weigh
rom humidity
and reweigh.

with Phillips
blar Eye,” the
s should be
ccurs first. If
h maximum,
arding lamps
be mounted
atic humidity
time interval
UV tester in
ct the tubing
9.9. Tubing

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

*The Q-Panel QUV Accelerated Weathering Tester is available from:

The Q-Panel Company
26200 First Street
Cleveland, OH 44145
(216) 835-8700
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9.4 Cold Temperature Flexibility

Expose sample of tubing for 24 h in a circulating air oven at 110 °C. Remove from oven and within 30 min

expose for 4 h at —40 °C. Also expose a mandrel at —40 °C 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

Two separatg heat aging tests shall be conducted; each phase shall be run on sepdrate tul]
Subject tubing to room temperature burst test as specified in 9.9. Tubing shall withstand 809

°C while still on the mandrel. Within 30 min after stabilization at 24 °C (75 °
to a straight position in a minimum of 4 s, then re-bend (against the set)

9.5.2 Phage 2—Expose samples of tubing for 72 h_ina circulating air oven at 110 °C. &

ing samples.
o of the burst

b tubing and
bing to return
-), return the
180 degrees

Remove from
ubject tubing

to th¢ impact test shown in Figure 1.
HOLE
NOMINAL DIAD
TUBE 0O.D. mm
1/8 in 4
5/32in 4 mm 4.8
3/16 in 5.54
6 mm 6.8
1/4in 714
5/16 in 8 mm 8.8
J/6 N 1U.5
10 mm 10.8
12 mm 12.8
1/2in 13.49
5/8in 16.66
16 mm 16.8
3/4in 19 mm 20.32
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NOTE—Imp4

7

N NN

I ¢ 009

254

-~ P152,4 —>

SECTION A-A

SEE CHART

FIGURE 1—TYPICAL NYLON TUBING IMPACT APPARATUS

ict apparatus may be drilled to accept any combination of tube sizes listed in the

Impact appaia

radius on each end The mass faIIs 304.8 mm for 3/8" tublng

Section A-A shows the typical hole location with respect to the impact area.

9.6 Resistance to Zinc Chloride

b chart

mm spherical

Bend tubing to the test bend radius shown in Table 2. While in this position, immerse in a 50% (by
weight) aqueous solution of zinc chloride for 200 h at 24 °C. Remove from solution. Tubing shall show no
evidence of cracking on the outside diameter.
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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 degrees at 16 °C).

9.7 Resistance to Methyl Alcohol

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

9.8 Stiffness

Use samples
within 3.2 mn
permit tubing
tubing to stiff
deflect 51 mr

9.9 Room

Tubing shall
reach the sp
bursts below

9.10 Cold T

Condition tuli
half the sam
impact test

temperature
evidence of ¢
at 24 °C, su
least 80% of
of any failure
failure occursg

280 mm long. Insert a rod of suitable size into the tubing to maintain a strJaight position

n. Expose tubing and rod for 24 h in a circulating air oven at 110 °C. Remove f
and rod to return to 24 °C. Within 30 min after stabilization at 24 °C, rémove ro
hess test shown in Figure 2. Tubing shall require no more force thanspecified
n.

Temperature Burst Test

be stabilized for 0.5 to 3.0 h at 24 °C and tested by inCreasing pressure at a co
ecified minimum burst pressure in Table 2 within ‘& time period of 3 to 15 s
the pressure specified in Table 2 shall be rejected.

emperature Impact

ing by exposing one half the samplesdor 24 h at 110 °C in a circulating air o
bles in boiling water for 2 h; then_expose all the samples to —40 °C for 4 h.

bpparatus, shown in Figure 1, 10°—40 °C. While tubing and apparatus are
(approximately —40 °C), subject tubing to impact as specified. The tubing s
racks. After impact testing; permit tubing to return to 24 °C. Within 30 min afte
bject tubing to room temperature burst test as specified in 9.10. Tubing shall
the burst pressure shown in Table 2. Sample size shall be 10 specimens per lof
S, a second samplé from the same lot consisting of 20 specimens shall be test
, the lot shall be rejected.

9.11 Adhesjion Test

9.11.1 This

test dpplies only to the reinforced products, Type B.

om oven and
0 and subject
in Table 2 to

nstant rate to
Tubing that

ben, and one
Also, expose
at this cold
hall show no
r stabilization
withstand at
. In the event
pd. If another

9.11.2 ConNI

FHON

This test shall be conducted at 24 °C ambient temperature.

9.11.3 PROCEDURE AND REQUIREMENTS

Cut a strip of tubing into a 6.0 mm wide helical coil equal in length to five times the circumference 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. Start by working a sharp knife 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 core section shall be inseparable for the entire
test sample length.
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9.12 Heat Aging Adhesion Test

9.12.1 PROCEDURE

Subject samples to Phase 1 of the heat aging test procedure per 9.5.1.
9.12.2 REQUIREMENTS

After completion of the Phase 1 procedure, the tubing shall meet the requirements of 9.11

9.13 Collapsse Resistance Test Procedure
9.13.1 GENHERAL

All tests are fo be conducted at room temperature 24 °C unless otherwise specified.
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280

1619 ————

12.7 DIA
] \____
TUBING

nlal.
(S
— \ -

MANDREL

NOTE—
DIMENSIONS ARE'mm

-
~<$

/— SPRING SCALE

"TITTITTTT

[

FIGURE 2—STIFFNESS TEST APPARATUS

-10 -
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9.13.2 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 kink radius) + 10 x (tube OD) + 2 x (length of supporting pin)

9.13.3 TEST PROCEDURE

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

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

[unbent] Condition

l

|

Minor Diameter [unbent]

FIGURE.3*-MINOR DIAMETER (UNBENT)

lBOoBent Condition

Minor Diameter [bent]

FIGURE 4—MINOR DIAMETER (BENT)

-11 -
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9.13.4 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 9.13.2 shall be bent to a radius equal to the minimum kink radius called out in

Table 3.
(SHOWING FREE HOSE LENGTH)
FIXED
MANIFOLD
| MINIMUM BEND RADIUS = \ ADJUSTABLE /
X2 MANIFOLD
PIN
{
FIXED \
MANIFPLD O Q
ADJUSTRBLE O O
MANIFQLD
ADJUSTABLE
MANIFOLD Q O

(SHOWING SAMPLES BEING TESTED AT TWO DIFFERENT RADII SIMULTANEOUSLY)

FIGURE 5—BEND TEST FIXTURE

-12 -
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