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(R) BRAKE LINING QUALITY TEST PROCEDURE

1. Scope—The purpose of this SAE Recommended Practice is to establish a uniform laboratpry procedure for
securing and reporting the friction and wear characteristics of brake linings. The perfermance data obtained
can be used for in-plant quality control by brake lining manufacturers and for the/quality assessment of
incoming shipments by the purchasers of brake linings.

2. Referencest+-There are no referenced publications specified herein.

3. Equipment-A typical, commercially available machine as used in the preparation of this test procedure and
known as a Kriction Materials Test Machine is shown in Figures 1 and{2. The Friction Materigls Test Machine
shall be equipped with suitable means for:

Meaguring the drum temperature
Heaﬂing the drum

Controlling the drum heating rate
Cooljng the drum from the back side only
Controlling the drum cooling rate
Measuring friction force

g. Measuring drum rotational speed

~ooo0ow

Means shall pe provided for measuring(specimen thickness and mass.

The temperdture measuring means ‘shall incorporate a welded thermocouple, coin silver slip rings, silver-
graphite brughes, and an indicater and/or recorder having a high input impedance.

The drum hefating meang-shall be adjusted as follows and remain so during the test, with thg drum rotating at
417 r/min, cqol from 149,°C (300 °F) to 93 °C (200 °C) with cooling air on. Then cool to 82 °C (180 °F) with
cooling air off. Turnzen heaters at 82 °C (180 °F) and start timing. Heat for 10 min. Drum {emperature shall
be 221 °C * [14 °C(430 °F = 25 °F) at 10 min.

The drum cootmg means shattbeadjusted—as fottows withrthedromr rotatimg—at 2417 /i, and after having
heated the drum with the heater elements to 371 °C (700 °F), turn off the heaters and turn on cooling air. Cool
to 343 °C (650 °F) and start timing. Cool for 10 min. Drum temperature shall be 93 °C £+ 14 °C (200 °F =
25 °F) at 10 min.

The temperature measuring system shall have 2% full-scale accuracy.

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.
TO PLACE A DOCUMENT ORDER; (412) 776-4970 FAX: (412) 776-0790
SAE WEB ADDRESS http://lwww.sae.org

Copyright 1997 Society of Automotive Engineers, Inc.
All rights reserved. Printed in U.S.A.
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FIGURE 2—FRICTION MATERIALS TEST MACHINE DRUM
The friction force measuring system shall have +2% full-scale accuracy.
The drum speed measuring system shall have +2% full-scale accuracy.
The drum shall be used only between the inside diameter limits of 277.4 to 279.9 mm (10.920 to 11.020 in) and
have three thermocouple locations, one each at depths of 2.55 (stamped number 1), 3.05 (stamped number 2)

and 3.55 mm (stamped number 3) from the new drum surface diameter of 277.4 mm (10.920 in).

The thermocouple should be mounted in the position indicated in Table 1:
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TABLE 1—THERMOCOUPLE POSITIONS

Location in Drum
1
2
3

Drum Inside Diameter
277 - 278 mm
278 - 279 mm
279 - 280 mm

Test Conditions—Actual tests for performance shall be started when preparations have been completed in
accordance with Section 5.

Conduct of ]

Drum Speed
applied to the

Procedure

Preparation
approximatel

The test spe
radius of the
least 0.3 mm
ground lining
surface is to
(0.24 in) meg
working surfg
a minimum a

The working
Preparation

NEW OR REH
by polishin
clean dry @
reference 4
coefficient

[est—All testing shall proceed without interruption.

s—All drum speeds (r/min) are based on a nominal 279.4 mm (11.0 in)\diamet
specimen.

of Test Specimen—The test specimen shall be taken/from the center of the
y equidistant from each end.

cimen shall have dimensions of 25.4 mm x 25.4 mm (1.0 in x 1.0 in), flat on thg
working surface shall conform to the radius of the test drum. On pre-ground |

5 (directly from molds), remove 1.0/1.2 mm (0.04/0.05 in) to be certain that the 1
fally removed. Specimen thickness:(@r specimen plus shim) should be app
sured in the center of specimen. Excess of material must be removed from the
ce of the specimen. In cases where nominal lining thickness is less than 5 mm
mount of material from the side opposite the working surface to produce flatness

surface of the specimen shall not be handled and shall be kept free from foreign
of Test Drum Surface

SURFACED DRuM—ATfter grinding the drum surface on the test machine, remove
) with abrasive paper or cloth. Final polishing shall be with 320 grit. Remove du
heesecloth; white paper toweling, or equivalent. Complete the surface prepard
pecimen continuously at 440 N (100 Ib), 417 r/min and not over 93 °C (200 °H
has_ stabilized.

pr drum with load

friction material

e bottom, and the
nings, remove at

(0.01 in), but not more than 0.5 mm (0.02 jr)\ffom the working surface of the specimen. For un-

esin impregnated
roximately 6 mm
side opposite the
(0.20 in), remove

D.

material.

all grinder marks
st from drum with
tion by running a
) until the friction

PRIOR TO EACH TEST—Polish the drum surface with abrasive paper or cloth. Final polishing shall be with 320
grit. Remove dust from the drum with clean cheesecloth, white paper toweling, or equivalent.

Conditioning of Test Specimen—The specimen is burnished at 312 r/min, 440 N (100 Ib), and a maximum
temperature of 93 °C (200 °F), for a minimum of 20 min, to obtain at least 95% contact.

Initial Thickness and Mass Measurement—Specimen thickness measurement is taken in three places
along the axis parallel to the drum axis (open, center, and closed edges) and recorded. Weigh, to nearest
milligram, and record. Reseat specimen by running continuously for 5 min at 222 N (50 Ib) and 208 r/min.
Initial clearance between specimen and drum should be 0.3 to 0.4 mm in the “OFF” position.
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Initial Wear Measurement—With drum stationary and its temperature between 88 °C (190 °F) and 99 °C
(210 °F) with 667 N (150 Ib) on specimen, obtain indicator reading of height of specimen holder and record.

Test Runs

Baseline Run—Run 10 s “ON” (load applied) and 20 s “OFF” (load removed) at 667 N (150 Ib) and 417 r/min
for 20 applications.

Start run at a drum temperature of 82 to 93 °C (180 to 200 °F) and maintain the maximum and minimum
temperature during each successive application between 82 to 104 °C (180 to 220 °F) with the use of cooling

air. Turn coo

ling air off on 20th load application.

First Fade R
apply specim
for either 10
intervals of 2

First Recovq

cooling means and make a 10 s application at 667 N (150 Ib) and 417 ¥/min at 260 °C

(400 °F), 149
Second Wes3

Wear Run—
drum temper|

each application between 193 to 216 °C (380 to 420 °F)*with use of cooling air.

Third Wear |

210 °F) and rlepeat Initial Wear Measurement (5:5).

Second Fad
heating and
continuous d
whichever od
Record time

Second Rec

cooling means and make a 10 s application at 667 N (150 Ib) and 417 r/min at 316 °C

(500 °F), 204

Baseline Re

Lun—Allow drum to cool with drum rotating and heating and cooling means off:
en and energize heating elements. Run continuous drag at 667 N (150 Jb).an
min or until 288 °C (550 °F) is attained, whichever occurs first. Take readings
B °C (50 °F), starting at 93 °C (200 °F). Record time required to reach.288 °C (5
ry Run—Immediately following completion of First Fade Run-(6:2), turn off hg
°C (300 °F), and 93 °C (200 °F) during cooling.

r Measurement—Repeat Initial Wear Measurement (5:5).
Run 20 s “ON,” 10 s “OFF,” at 667 N (150 Ib) and*417 r/min for 100 applicatior

ature of 193 to 204 °C (380 to 400 °F) and maintain maximum and minimum te|

Mleasurement—Immediately upon completion of Wear Run (6.5), cool to 88

cooling means off. At 82_2C (180 °F) apply specimen and energize heatingd
rag at 667 N (150 Ib) and 417 r/min. Run for either 10 min or until 343 °C (65
curs first. Take readings of friction force at intervals of 28 °C (50 °F), starting &
equired to reach(343°C (650 °F).

bvery Run<immediately upon completion of Second Fade Run (6.7), turn off h
°C (400:°F), 149 °C (300 °F), and 93 °C (200 °F) during cooling.

un>-Repeat Baseline Run (6.1).

At 82 °C (180 °F)
1 417 r/min. Run
pf friction force at
50 °F).

bater and turn on
500 °F), 204 °C

s. Startrun at a
mperature during

fo 99 °C (190 to

b Run—Upon completion of Third Wear Measurement, allow drum to cool with drum rotating and

elements. Run
0 °F) is attained,
it 93 °C (200 °F).

eater and turn on
600 °F), 260 °C

Final Wear Measurement—Repeat Initial Wear Measurement (5.5).

Final Thickness and Mass Measurements—Measure and weigh as described in Initial Thickness and Mass

Measuremen

ts (5.4).

Selection of Plot Point for Friction Coefficient Value—During intermittent application runs, the friction
coefficient values are taken at the end of the application.
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8. Presentation of Test Data

8.1 Data should be presented on Master Form Log Sheet (Figure 3).

Material Job No.
Test No.
Lot Date
Operator
Reference
Mass Thickness Indicator|Reading
IN{TIAL
F(':*IAL
Lgss
FIRST SECPND
BASELINE BASHLINE
APPL NO. FRICTION u* WEAR TEMP FRIC['ION
FORCE TEST °F FORCE
b |
1 INDICATOR READING 200 |
5 250 |
10 FRICTION 300 s
15 APPL. NO FORCE b H 350 |
20 1 400 B
10 450 .
FIRST 20 - 500
RECOVERY 30 - 550 I
FRICTION 40 —_— 600 —_
TEMP FORCE 1] 50 650 4
°F b 60 MIN. AT 650 °F
200 70 F AT 10 MINYTES
250 80 -
300 90 - SECPND
350 100 RECQVERY
400 FRIGITION
450 TEMP FOIECE
500 °F i
550 INDICATOR READING 600 I
MIN AT 550 °F 500
1 ____F AT 10 MINUTES 400 o
300 PR
200 I
FIRST SECPND
RECOVERY BASHELINE
TEMP FRICTION H FRIC{I ION
°F FORCE APPL. NO. FORCE
b b
500, 1 I
400 10
300 15
200 20
REMARKS:

FIGURE 3—MASTER FORM LOG SHEET
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