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' The Engineering Society SAE J1476
e‘ E For Advancing Mobility TRUCK AND BUS

Land Sea Air and Spaqe ® PRACT'CE

400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096 Is S ued: June 1987

Submitted for recognition as an American National Standard

PARKING BRAKE STRUCTURAL INTEGRITY TEST PROCEDURE
VEHICLES OVER 10,000 POUNDS (4500 KG) GVWR

1. PURPOBE: The main purpose of the practice is to evaluate the' stfuctural-
integrity of a vehicle's parking brake system. However, other afeas, such as
suspepsion and drivetrain syster, may also be evaluated during the test,
provifled that the criteria and procedure detailed belOw are not modified in
any wapy. :

2. SCOPER This SAE Recormiended Practice establisheS’a method of evgluating the
structural integrity of the parking brake systém of all new trucks, buses,
and cpmbination vehicles designed for roadway use and falling in[the- -

folloping classifications: TRACTOR, TRAILER, TRUCK, AND BUS: over 10,000 1b
(4500| Ka) GVHWR. :

'

2.1 Typep of Parking Brake Systems To Be-Evaluated:

. 2.1.1 Mapually Applied - Mechanically Held:

2.1.2 Poper Released - Mechanically Held:

2.1.3 Poper Applied - Mechanically Held:
3. EQUIPMENT (WHERE APPLICABLE):

3.1 Brakg apply device (optional, but recommended to reduce variatigons in apply
efforts) : - o '

3.2 Air pressure gages

3.3 Hydrpulic pressure gages

3.4 Tire pressure gage

3.5 Torque wrench

SAE Technical Board Rules provide that: “This reportis 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 atleast every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions. .

“Copyright 1987 Society of Automotive Engineers, Inc. Printed in US.A.
Al rights reserved.
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4,2
4.3

4.4
4,5

4.6
4.7

4.8

4.9-

- manufacturer's specifications, except all.brake fasteners-applig

complonents affected by reactive forces shall be at minimum speci
torque. Record altl'torque va]ues.

Instlall plug-type thermocoup]es inreach brake (see SAE J786a, F1i
diagram of installations). All\thermocouples shall be Tocated 1
approximate center of the most) heavily 1oaded shoe (where approp

per prake).
Adjust entire brake system per the vehicle manufacturer's specif

Check wheel geometry of all applicable axles and adjust to manufi
mean spec1f1cat1on and record

Inst'11 the tires and whee]s offered by the nanufacturer which p

largest tire’rolling radius. Tires shall be broken in, but not
20% Worns ~Set tire pressure per manufacturer's specification fg

test| weight specified in this recormended practice.

J1476 _ | - - SAE, Page 2
3.6 Direct reading brake 1ining temperature instruméht
3.7 Parking brake apply force sransducer '
3.8 Record1ng or readout device for transducers ‘ _
3.9 Heavy duty w1nch or powered veh1c1e to pull test veh1c1e
3.10 Calibrated Toad cell 0-20 000 1b (0.88960 N) '
3.11 SuitabTe hook-up method for pulling test vehicle
5.12 bb]]y'for tfﬁi]er sesfing
3,13 Trdiler air brake charging system
4. TEST |PREPARATION (WHERE APPLICABLE):
4.1 Calibrate -instrumentation as required.
Instlall new'brakeilining; drums and/or rotors, and brake assemblies to the

d to all
fied

g. 1, for
n
riate, one

ication.
acturer's

roduce the

fiore than
r vehicle

For those vehicles which are equipped with power assist brake ac
reservoir pressure shall be set at the vehicle manufacturer's ma
recommended cutout pressure.

tuation, the
ximum

Actuation system to be installed, lubricated, adjusted, and inspected in

accordance with the vehicle manufacturer's specification.

For trailer testing with a winch; use an axle dolly.

4,70 The test.vehicle shall.be ‘Toaded to the manufacturer's gross vehicle weight

rating (GVWR) proportionally distributed according to individua
system GAWR's. GVWR 1nc1udes weight of test equ1pment and supp

dolly, if required.

Distributed under license from the IHS Archive
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5. TEST NOTES:

5.1

5.2

5.3

5.4

5.5
5.6
5.7

When parking brake linings are cormmon to service brakes, burnish per SAE

J786a, paragraph 5.5. If the parking brake is not used for service braking,
burnish per SAE J360, paragraph 7.3.2.

Adjust parking brake(s) and acutation systems in accordance with vehicle
manufacturer's specifications,. before and after burnishing.

A1l tests are to be conducted on a Test Grade to the vehicle classification
and r Pull Test
using a towing vehicle or a winch. Park1ng brake controt systeps that use
energy from sources other than manual are excluded from the \appflication
forge requirements.

Conduct the test on a dry, brushed portland cement concréte surface (or

othgr surface of equivalent coefficient of surface fr1ct1on) that is free
fron| Toose materials.

Inifjial brake Tining temperatures are not tolexceed 150°F (66°().
Combjination vehicles shall be tested per. SAE J360, paragraph 6.p.

Datd sheets shall provide for recording the following data: Tlopded weight,
perdent grade or drawbar pull force; identification of brake system,
dirdction of test vehicle on the_grade, Tining temperature, app(lied force
andjor pressure to parking brake-system, and observation of whepl roll or
locK and hold or slide.

6. METHQD OF CONDUCTING ON-GRADE TEST:

6.1

6.2

6.2.1

6.2.2

Drivye the test vehicle-up the test grade, stop, and hold with the service
brakes until parking'brake system is activated. For test grade, see
pardggraph 5.3. The service brake is not used in the following [sequence,
except as noted.

With vehicle declutched or transmission in neutral, follow appropriate
progedupe-notes in paragraphs 6.2.1 through 6.2.3; when brake ils applied,
noté¢ anywheel slide or creep for a 5 min period, excluding ain brakes.

Manually AppTied Mechanically Held System: Apply brake Tevel force, per
paragraphs 6.1 and 6.2, measured with force transducer to hold the test
vehicle on the test grade. Record force on brake lever to hold vehicle
parked with any force less than forces referenced in paragraph 5.3.
Release brake lever and reapply to the same force at first vehicle
movement. Repeat sequence for subsequent stops to paragraphs 6.4 and 6.5.

Power Released - Mechanically Held: (For example, Air "0ff", Spring "On")
-Park test vehicle on test grade by applying parking brake with control
valve. Allow time for pressure to build up to the maximum brake system
pressure. Record pressure. Release parking brake with control valve, At
first vehicle movement, reapply parking brake control valve. Repeat
sequence for subsequent stops to paragraphs 6.4 and 6.5.

. Distributed under license from the IHS Archive
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6.2.3 Power Applied/Mechanically Held Parking Brakes: Park test vehicle on test

6.3

604

7.2

7.3

7.4
7.5

7.6

METHPD OF CONDUCTING TEST.ON ZERO GRADE -(DRAWBAR TEST):

grade by applying parking brake with brake Tever or control valve.
Release power apply to ensure the vehicle is held by mechanical means.
~Allow time for apply power recovery pressure to build up to the
manufacturer's maximum brake system specification. Record pressure.
~ Release parking brake according to manufacturer's recormended procedure,
At first vehicle movement, reapply parking brake with lever control or
valve. Repeat sedquence for subsequent stops to paragraphs 6.4 and 6.5,

"To test a trailer s parking brake system when independent from the towing

folllowing appropr1ate procedure in paragraph 6. 2. Disconnect tprailer from
towling equipment. Release dolly brakes where used; note‘any wheel sTide or
crepp. NOTE: SUITABLE PRECAUTIONS MUST BE TAKEN TO STOP TRAILER IN CASE OF
BREPKAWAY ON TEST GRADE.

Reppat paragraphs 6.2 or 6.3 procedure for ten app]icat1ons._ Manually
appllied, mechanical parking brakes to have three additional app[lications at
150( + 10 1b (845 N) foot pedal or 135 + 10 1b<(600 N) hand levep without
system readjustment. Power applied, mechanically held parking prakes to

have three additional applications with power assist at maximum brake system
pregsure. Power released, mechanically held parking brakes to phave three
addfitional appTlications wh11e max imum’brake system pressure is ppplied to
the| service brake actuators.

Yehjicle to be turned around. Paragraphs 6.2 or 6,3, and 6.4 repeated on

test grade in opposite direction.

~zerd grade -to be equivalent.

Posjtion the vehiclewattached to its towing vehicle or winch on|a level
surface.- -Note paragraph 5.3 for grade ho]d1ng requirements. Pu1l test at

Witp vehicleldeclutched or transmission in neutral, appiy parkipg brakes as

" shown in paragraph 6.2. Pull the test vehicle with winch or towing vehicle

to gpply required load.  Note any wheel slide or creep, -

To test a trailer parking brake system when independent from the towing
equipment, the trailer shall be positioned on test surface. An axle dolly

~with its brakes released shall be used to support the front end for trailer

testing. Apply brakes (see paragraph 6.2). -Pull with towing vehicle or

-winch to apply required load....Record pull test at first vehicle movement.

Note any whee] slide or creep.
Repeat sequence as spec1f1ed in paragraph 6. 4.

Vehicle to be tested with tow1ng veh1cTe or winch pulling from opposite end
and paragraphs 7.1, 7.2, 7.3 and 7.4 repeated,

In all cases, the drawbar.pull force is the peak static breakaway value at
the moment vehicle movement begins.
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8. INSPECTION:

8.1 Check and record wheel geometry of all applicable axles (see paragraph 4.5).

§.2 Check and record torque of all brake fasteners (see paragraph 4.2).

8.3 Inspect all components of the parking brake system for functional distortion
or damage.

9. ACCEPTANCE REQUIREMENTS:

9.1 khen [the brakes are released after test completion and the vehicle is moved,
all wheels whould rotate freely.

9.2 Wheel| geometry and axle alignment must be within manufacturer's
speciffications.

9.3 Aften tests, parking brake system shall meet J293 requirements.,
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