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Brake Block Effectiveness Rating

This document has

RATIONALE

een revised to replace the illustration in Appendix A

The brake block test
to determine brake
semimetallic, or ful

FOREWORD

methodologies in this SAE Recommended Practice provide the technigues and
effectiveness for the entire range of brake blocks, whether asbestos-based, n
metallic in composition. Brake effectiveness is the nondiniensional meag

performance. This locument is intended to supersede that of SAE J661 for brake Blocks. An inerti

one reference brak
temperature conditig
of complete brake a
lining specimens.

1. SCOPE

This SAE Recomm
blocks, using an ine
single, high volume
assembly of 419 mn
1.1 Purpose

The purpose of this

effectiveness for cor
brake blocks. Servid

2. REFERENCES
2.1 Applicable Pu

The following public

b assembly is utilized to determine brake effectiveness under both normal te
ns. This full-sized reference brake assembly is used to characterize the effecti
5semblies, thereby eliminating the shortcomings and uncertainties inherent in th

bnded Practice provides the test procedure and methods to calculate the e

size of brake block is specified (FMSI No. 4515E) and evaluated in a refg
x 178 mm (16.5 in x 7.0 in) size, using a specified brake drum.

hmercial vehicle braKe-blocks. This document will permit comparison of basic fri
e usage classification ratings and applicable axle load ratings are not included in

plications

ption' forms a part of this specification to the extent specified herein. Unless oth

procedures required
bnasbestos organic,
urement of braking
B dynamometer with
mperature and high
veness performance
b use of small brake

ctiveness of brake

rtia dynamometer. To minimize testing:variability, and to optimize standardizat?fn and correlation, a

rence S-cam brake

document is to establish a uniform procedure for the determination and classification of brake

ctional properties for
this document.

prwise indicated, the

latest version of SAB-ptblieations-shah
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SAE Publication

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside

USA and Canada) o
SAE J1802-1

2.1.2 FMSI Public

r 724-776-4970 (outside USA), www.sae.org.

Test Component Specification

ation

Available from Friction Materials Standards Institute, 23 Woodland Road, Suite B-3, Madison, CT 06443, Tel:
203-245-8425, www.fmsi.org.

FMSI No. 4515E
3. TEST PROCED

This test procedure
S-cam actuation, wit

Specifications for th
and maintenance pr

Dimensional, chemi
are included in Appe

Brake lining block gn

Installation and mou
J1802-1. SAE J180

A complete parts lis
SAE J1802-1 can bg

3.1 Dynamometer

3.1.1  The dynamd

3.1.1.1 Reference

Nominal wheel load
Effective radius - 0.5

Prawing of 16.5 Brake Block
URE

applies to a reference air brake assembly of 419 mm x 178 mm(116,5 in x 7.0
h cam rotation same as brake drum rotation. Reference Appendix.A“and Figure A

s brake assembly and the associated component parts, including installation/ass
bcedures, are specified in Appendices B and C.

cal, metallurgical, and surface finish specifications ‘@nd requirements for the ref
ndix D.

nding requirements are shown in Appendix.E:

nting requirements for the brake assembly to the dynamometer stub axle fixture
P-1 can be obtained from SAE.

t, which includes all components of the reference brake assembly, can be fou
obtained from SAE.

Test Conditions

meter inertia is to'be’1134 kg-m? (837 slug-ft®).

L 4536 kg*(10 000 Ib)
m (19.7 in)

in) size that utilizes
\1.

embly requirements

erence brake drums

can be found in SAE

nd in SAE J1802-1.

3.1.2 Ambient te

3.1.3

perature Tor the dynamometer cooling air Is 10 be between Zo "L anad 4U "C (77

F and 104 °F).

Air at ambient temperature is to be directed uniformly and continuously over the brake drum during the test

procedures at a velocity that when cooled from 250 °C (482 °F) and rotating at a uniform 60 rpm % 5 rpm with no
brake drag, the cooling time from 200 °C (392 °F) to 100 °C (212 °F) will be 10.0 min + 1.0 min 30 s. If cooling

characteristi

cs are not achieved, abort test.

The brake drum temperature is to be measured with one thermocouple, installed at the center of the braking

surface. The thermocouple hole is to be positioned within 3 to 4 mm (0.12 to 0.16 in) of the rubbing surface.
Installation is per Appendix F.

Brake temperatures are to be within +5 °C (19 °F) of those temperatures as specified.

Brake apply pressures are to be maintained within -0 to + 15 kPa (-0 to +2.0 psi) of those pressures as specified.
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3.1.7

Chamber air pressure rise rate is to be 1.50 mPa/s + 0.3 mPa/s (220 psi/s + 45 psi/s).

The maximum air pressure in the chamber is not to exceed 700 kPa (100 psi). If a specified deceleration requires
pressures above the pressure limit, continue at the limit pressure and resulting deceleration until the deceleration
returns or the test section is completed.

3.1.9 The brake drum temperature is mcreased to a specmed level by conducting one or more stops from 320 rpm at a
deceleration of 3.0 m/s? + 0.15 m/s’ (9.8 ft/s® £ 0.5 ft/s? ) and an interval of not less than 60 s, unless otherwise
specified.

3.1.10 The brake drum temperature is decreased to a specified level by rotating the drum at a constant 240 rpom. Air

flow rates ar

3.1.11  Adjustment

With brake fully rel¢ased and the brake drum temperature less than 70 °C (158 °F), set) clevis pqd

center of the pin to
less then 70 °C (158
with peak brake drag

3.1.12 Brake Assel

P

q

With brake, drum,
(0.001 in) feeler gad

lining blocks have bgen ground per Appendix E.

3.1.13 All rotation S
3.2 Brake Burnish
3.2.1
Place the reference
on the inertia dynam

deceleration rate of
200 °C (392 °F).

Brakes are Burnished Before Testing as Follows

notto be varied durina the test seauence excent durina neriods of measureme.
N~ o Y ™ I

t and inspection.

sition such that the
hamber mounting face is 69.85 mm £ 3.18 mm (2.75 in + 0.125 in)ywith the brake drum temperature
°F) adjust slack adjuster to 12.7 to 25.4 mm (0.50 to 1.0 in) of air. chamber stroke at 70 kPa (10 psi),
less than 11.3 N-m (100 in-Ib) with the brake released.

hbly Geometry Check
nd stub axle assembled, actuate brake with 35 kRa (5 psi) chamber pressure;, using a 0.025 mm
e, confirm shoe to drum contact near shoe centers. This check is to be perfofmed after the brake
peeds referenced are to be within 10 rpm.

Procedure

brake assembly, with new.tést linings (ground per the requirements of Appendix
ometer and set up the brake as specrfled in Appendix A and 3.1. Make 200 sto
3.0 m/s? + 0.15 m/s? (9.8 ft/s® + 0.5 ft/s? ) with an initial brake drum temperat

E) and a new drum
s from 320 rpm at a
re on each stop of

perature Test for Brake Effectiveness

itial brake drum temperature of 100 °C (212 °F), conduct a stop from 400 rpin maintaining brake
hir pressure at a constant 70 kPa (10 psi). Record the brake output torque, and air pressure and
hamber force exerted by the brake from the tlme the specrfled a|r pressure is reached until the brake
‘ kPa (25 psi), 207 kPa

(30 psi), 241 kPa (35 psi), 276 kPa (40 psr) 310 kPa (45 psr) up to a maximum of 345 kPa (50 psi).

3.2.2 Normal Tem
3.221 With an i
chamber
stroke or
stops. Pe
3222

For the test to be acceptable, 90% minimum lining contact is required on all four lining blocks.

Normal Temperature Inspection

If specified contact pattern

is not achieved, the test is invalid.

3.2.3

Warm the brake by conducting stops from 320 rpm, at a deceleration of 3.0 m/s? + 0.15 m/s” (9.8 ft/s® + 0.5 ft/s?),

at 45 s intervals until the drum reaches 315 °C (599 °F).

3.24 Make 200 a

dditional stops from 320 rpm at a deceleration of 3.0 m/s® + 0.15 m/s” (9.8 ft/s® + 0.5 ft/s®) with an

initial brake drum temperature on each stop of 300 °C (572 °F).
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3.2.5
procedure.
aborted.

3.3

3.3.1  Brake Adjus

If cooling time from 200 °C (392 °F) to 100 °C (212 °F) is not 10 min £ 1 min 3

Hot Temperature Test for Brake Effectiveness

tment

Cool brake to a drum temperature below 70 °C (158 °F). Adjust the brake as specified in 3.1.11.

3.3.2

Evaluate brake drum cooling characteristics, as specified in 3.1.3, £1 min 30 s at the completion of the burnish

0 s, the test is to be

Warm the brake by conducting stops from 320 rpm, at a deceleration of 3.0 m/s® + 0.15 m/s’ (9.8 ft/s> + 0.5 ft/sz),

at 45 s intervals—untithe—drum—reaches-345-2C. /RQQ °|:\ make five additional cl’nne from 3

brake tempe

3.3.3
chamber air
and stroke ¢
until the bra

Perform this proceddre at 70 kPa (10 psi), 103 kPa (15 psi), 138 kPa (20 psi), 172 kPa (25 psi), 207 kPa

(35 psi), 276 kPa (4(
3.3.4 Final Inspec

For the effectivenes
contact pattern is no

3.4 Effectiveness

3.4.1 The brake

average br.
measureme

Chamber force can
using force transduc

3.4.2 Brake effect

average out

To calculate brake e

rature at 320 rpm and 3.0 m/s’ £ 0. 15 m/s’ (9 8 ft/s® + 0.5 ft/s’ ) deceleratlon

With an initjal brake drum temperature of 300 °C (572 °F), conduct a stop from~400 rpm

pressure at a constant 70 kPa (10 psi). Record the brake output torque, brake c
r chamber force exerted by the brake chamber from the time the-specified air
e stops.

psi), 310 kPa (45 psi), up to a maximum of 345 kPa (50 ps#).
fion

5 tests to be acceptable, 90% minimum lining contact is required on all four lining
f achieved, the tests are invalid.

PDetermination

ffectiveness for this document is_the nondimensional value that is calculated
e torque output and the average torque input, using a distance based aver

k
average tor{ue input is the product of -average chamber force and nominal slack arm leng

nt units.

pe obtained by using.c¢hamber calibration curves with input pressure and stroke,
ers.

veness is defined as the slope of the linear regression line which describes the
put torque, as determined by this procedure, and the input average torque.

ffectiveness, the following equation is to be used:

00 °C (572 °F) initial

, maintaining brake
hamber air pressure,
pressure is reached

(30 psi), 241 kPa

blocks. If specified

from the measured
hging method. The
th—all incompatible

br measured directly

elationship between

where:

X = Average Inp

XY - ZXZY

Brake Effectiveness

2

2
wx? - (EX)
N

ut Torque

Y = Average Output Torque
N = Number of Stops (9 for this procedure)

3.4.3 The samein

terval is to be used for measuring pressure, input torque, and output torque.

(Ea. 1)
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344

chamber reaches the specified value.

345

speed at wh
NOTE:
3.5 Normal Effecti
3.5.1

ich the brake is released shall not exceed 10 rpm.

Some “rockback” is to be expected during 3.3.

veness

The start of the interval is defined as the point at which the air pressure measured at the input point to the air

The end of the interval is defined as the point at which the brake is released or 0 rpm, whichever is higher. The

Normal effectiveness is determined from the data developed in 3.2.2.1 and the brake effectiveness formula

defined in 3
3.6 Hot Effectiven

3.6.1 Hot effectivq

3.4.2, using
4. NOTES
4.1 Marginal Indic
A change bar (I) loc
not editorial change

title indicates a com
original publications

PR

£SS

ness is determined from the data developed in 3.3.3 and the brake €&ffectivenes
the average brake torque values and the corresponding effective input torques.

a

bted in the left margin is for the convenience of the\dser in locating areas wherg
5, have been made to the previous issue of this document. An (R) symbol to the
plete revision of the document, including technical revisions. Change bars and
nor in documents that contain editorial changés only.

EFPARED BY THE SAE TRUCK AND BUS FOUNDATION BRAKE SUBCOMMITT
F THE SAE TRUCK AND BUS BRAKE AND STABILITY CONTROL COMMITTE

2 usinathe averaae hraka taoraue valilas and the corresnondina effective innut forques
=y 15 5 < 1 T P L .

s formula defined in

technical revisions,
left of the document
(R) are not used in

[EE
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APPENDIX A - REFERENCE BRAKE ASSEMBLY

Chamber Bracket
Brake Adjuster
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Stub Axle Fixture
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B.1 DESIGN

APPENDIX B - BRAKE ASSEMBLY SPECIFICATIONS

Single sourced, dimensionally certified
Only certified components to be used
Test component identification must be recorded

B.2 SPIDER

Specified spindle alignment and axle mounting/assembly

Refer to Appendix A
B.3 CAMSHAFT
Prescribed rise rate
Hardened and grour]
Minimal, restricted jd
Hardnesses specifie]
Strain gaging option
B.4 AIR CHAMEB
Rotochamber type, ¢

B.5 SHOES

Precision, pivot loca
Controlled shoe tabl

Bolted block attachn'r‘ent

Prescribed block gri
Lining retention bolt

B.6 SLACK ADJ

137.50 mm (5.50 in)
Manual design

B.7 CHAMBER

68.75 mm (2.75 in) g

(SAE J1802/1)

d surfaces

urnal clearance

d (surface, case, and core)

b| (for calibration checking purposes only)
ER

alibrated

ions
b dimensions

d as specified in Appendix E
forque: 9 to 11 N-m (80 to 100Q.in-Ib)

USTER

effective length

BRACKET

levispin‘'to chamber mounting face

B.8 RETURN S¥

RINGS

Specified spring rate
Specified installed load

B.9 ANCHOR PINS

Hardened journals
B.10 ROLLERS

Hardened trunnions
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APPENDIX C - MAINTENANCE GUIDELINES

C.1 CAMSHAFT AXIAL/RADIAL PLAY

c1.1 Axial play of camshaft should be adjusted by adding/subtracting spacing washers between slack adjuster and

snap ring. Maximum axial play: 0.75 mm (0.030 in).

C1.2 Radial play of camshaft within the bushing should not exceed 0.37 mm (0.015 in) total reading. Replace and

rebore bushings as necessary.

C2 LUBRICATION

Lubricate camshaft
NOT apply excessiy
during test.
C.3 BRAKE DRU

Brake drum runout s
brake drum.

Cc4 LININGS

Use a new set of lini
C.5 ANCHOR P
Check anchor pins 4
C.6 RETURN SH
Replace return sprin
C.7 AIR CHAMB
Check air chamber g
C.8 SLACK ADJ

Position slack so tha
clevis hole elongates

bushings and roller ID prior to each test with an appropriate high temperaturé N
e grease. Cam head and roller surface should not be lubricated. Grease-sha

hould not exceed 0.2 mm (0.008 in) total indicator reading 25.4.mm (1.0 in) from

NS/ROLLERS

nd rollers for flat spots. Replace as necessary.

g if installed load is greater/less than 2.3 kg (5.0 Ib) from that specified.

alibration every 12 tests. Replace if output force varies more than 1% from previ

t clevis'pin is located at 68.75 mm £ 1.55 mm (2.75 in £ 0.062 in) from air chamk
, altewing greater than 1.50 mm (0.060 in) movement, replace components as ne

GLI #1 grease. DO
| not run onto lining

the open end of the

hgs for each individual test. Linings must be ground on shoe as indicated in Appéndix E.

bus calibration.

er mounting face. If
cessary.
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