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Submitted for recognition as an American National Standard

DYNAMOMETER EFFECTIVENESS CHARACTERIZATION TEST FOR PASSENGER CAR
AND LIGHT TRUCK CALIPER DISC BRAKE FRICTION MATERIALS

Foreword—This Document has not changed other than to put it into the new SAE Technical $tandards Board
Format.

1. Scope—This SAE Recommended Practice establishes an inertia dynamomeétertest procgedure, using an
exemplar cdliper disc brake, to characterize the effectiveness of disc braké-friction materials for passenger
cars and light-duty trucks, up to and including 2700 kg (5954 Ib) GVW."\SAE J1652 provides a method of
characterizifpg friction material effectiveness on a full disc brake, using test conditions that approximate those
for U.S. mandated new vehicle brake tests.

1.1 Test Features—Brake effectiveness is the retarding force per:unit brake application force. Efffectiveness can
be reported fas regressed specific torque or as a brake effectiveness factor (BEF).

1.2 Test Appliciation—Brake effectiveness values calculated from SAE J1652 may be used to aidl in the selection
of replacemgnt friction materials for automotive disc.brakes that are similar in design and usdge to that of the
exemplar brake.

2. References|

2.1 Applicable Publications—The following*publications form a part of the specification to the |extent specified
herein. Unlgss otherwise indicated the lastest revision of SAE publications shall apply.

2.1.1 SAE PuBlUcATIONS—Available-from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.
SAE J661—Brake Lining Quality Control Test Procedure

SAE J866—FrictionyCoefficient Identification System for Brake Linings
SAE J2115—Brake Performance and Wear Test Code Commercial Vehicle Inertia Dynamometer

2.1.2 FMVSS PpsucATIONS—Available from The Superintendent of Documents, U.S. Government Printing Office,
Washingtom, DC202402:

FMVSS 116
FMVSS 135

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.
QUESTIONS REGARDING THIS DOCUMENT: (724) 772-8512 FAX: (724) 776-0243
TO PLACE A DOCUMENT ORDER; (724) 776-4970 FAX: (724) 776-0790
SAE WEB ADDRESS http://lwww.sae.org

Copyright 1995 Society of Automotive Engineers, Inc.
All rights reserved. Printed in U.S.A.
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3.

3.1

Test Preparation

minimum capabilities:

3.1.1

3.1.2

3.1.3

3.14

3.14.1

3.1.5

3.1.6

3.1.7

3.1.8

Dynamometer Configuration—SAE J1652 is to be run on an inertia dynamometer with the following

Variable speed drive system with speed resolution to +1 rpm and calibrated to +0.5% accuracy at 100 km/h
(62 mph). The drive should have the capability to accelerate the specified inertia from 0 to 1000 rpm in 20 s.

Incremental inertia discs to simulate vehicle mass up to 75 kg.m2 (55 slug ft2) within +1.4 kg.m2 (+1 slug ft2).

Test brake station, fully enclosed in an air duct of sufficient size that the brake hardware takes up not more

than 50%
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0 rotor that meet original equipment specifications with an adapter to attach th
bter.

p transducer, accurate to within £0.5% at full scale and calibrated with'a referend
DOO kPa (100 to 2030 psi).

Ssure transducer is mounted just outside the air duct to minimize transducer

connection is made at the piston centerline on the back ofthe caliper. A short
bke line with 6 mm (0.25 in) inside diameter, connects¢he transducer to the ca
between the caliper and the pressure transducer res(lts in a high indicated pres
psponse. Examine instantaneous torque/pressureftime data to verify that reporte
ed 345 kPa (50 psi) when torque reaches 30 N1 (22 ft-1b).

h 7 to 2700 N'm (5 to 1991 ft-Ib) andvmeasure brake torque with an accura
(1991 ft-Ib).

bop servo control system to contrel”brake applications under specified pressure
Servo control system capabilities include:

b rate band, over the-range from 345 kPa (50 psi) through 95% of maximum
on of a brake application.

ue ramp, free af inflection points other than those due to friction material charact
e from 54 N-m:(40 ft-Ib) through 95% of maximum during the ramp portion of a br
more than™5% torque or pressure over-shoot beyond preset level.

n +3% of the preselected sustained torque level.

b knuckle to the

e standard from

thermal drift. A
(about 152 mm)
iper. Excessive
sure level before
d pressure does

section and load cell connected to the test'brake knuckle. Load cell is to be cajibrated over the

icy of +0.5% at

Dr torque control

ar pressure rise rates free, of inflection points, so that all 100 Hz data points are within the specified

during the ramp

pristics, over the
pke application.

torque<eontrol applications, transition from pressure ramp control to torque comtrol is achieved

ty’te'maintain an average sustained torque level within +1% of a specified level. T

he torque range

duri

1 et ! " £ " arrd L " 1 Lol " (-
1Y Ui1T Sustdiiicu purturn vl a turguc LUTNMITUT appniativrm SIouiu TTOt TALTTU o5 IN-TT

(26 ft-b).

A negative pressure, closed-loop brake cooling system to maintain required cooling air flow rate and
temperature during the entire test procedure. A metal screen with nominal 6 to 12 mm (0.24 to 0.47 in)
openings in the air duct about 30 cm (12 in) upstream of the brake is recommended to improve air flow

uniformity.

An automated and integrated control and data acquisition system to control brake applications and record

data as sp

ecified.
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3.18.1

The frequency content of the information gathered in SAE J1652 is less than 15 Hz. Appropriate analog

and digital filtering to insure good analog amplitude quantification is necessary. Therefore, a minimum
analog filtering with a 200 Hz, low pass, two-pole filter is required along with a minimum digital sampling
rate of 100 Hz. The digital filter shall not insert a relative phase shift between channels of measured data.

All data,

3.2

including instantaneous data points, are reported as 100 Hz filtered values.

including least squares regression analysis.

Brake Hardware Specifications

axekal-aa-Hrrant for

BRER

Data Processing System—An automated data processing system is recommended to carry out specified

+092 GM B-CAR.

N} gy py

imber 18015428.

ralca calinar
=TT P T TOT 1

and assemble caliper per manufacturer's recommendations.
t surfaces show signs of peening or indentations.

Replacecalip

n of wear or thermal abuse.

caliper slide pins before each test and replace with original equipment parts w
n of bending or Brinell marks. After assembly, verify a\low caliper slide force.

LDELCO, original equipment, right hand brake knuekle. GM part number 1801603

aliper to knuckle clearance before each test..“Inspect for dirt or corrosion build-u
interface and for out-of-square mounting of the caliper on the knuckle. Thg

specified clearance (total both sides) between'the caliper housing and stops on the knu

D mm (0.016 to 0.035 in).

IATERIAL ASSEMBLIES—GM B-CAR front axle disc brake assemblies. Friction ma
ing plate should correspand'to how parts are marketed. FMSI 7214-D52 for inte
LA-D52 for riveted parts.

For riveted assemblies, minimum rivet break away torque is 544 mN.m (77 oz in) with sem

m (48 oz in) with eyelets.

vhere partshare manufactured with an insulator attached to the backing plate, tes
external-noise or thermal insulators. Where specified in the original equip
y, an’insulator may be used between the friction material and backing plate.

pr or knuckle if

seals and boots before each test and replace with original equipment parts when there is any

nen there is any

P4,
p on the caliper/

manufacturer's
Ckle assembly is

erial attachment
grally molded or

-tubular rivets or

ts should be run
hent disc brake

I ! Lol N H £ H dral " (DR D I A N A Lo
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should have functionally equivalent dimensions.

ground with a 0.5 to 1.5 nm (20 to 59 min) Ra SCALE surface finish.

calculations,
3.3
3.3.1 BRAKE CA
GM part n
3.3.1.1 Inspect
abutmer
3.3.1.2 Inspect
indicatio
3.3.1.3 Inspect
indicatio
3.3.2 KNUCKLE-
3.3.2.1 Checko
knuckle
0.4to 0.
3.3.3 FRICTION N
to the bac
FMSI 7214
3.3.3.1
339 mN
3.3.3.2 Except
without
assemb
3.3.3.3 Critical
3.34
3.34.1
3.34.2
3.3.5

Just prior to starting a test, clean rotor with isopropyl alcohol and paper towels.

other physical damage to test parts.

lly molded parts

ROTOR—DELCO, 305 mm (12 in) outside diameter, GM part number 18016226. Rotors are nondirectionally

Each test is run with a new original equipment rotor. Rotors should not be lathe cut or ground before use.

Rotor and friction material storage and handling should be such as to avoid rust, contamination, nicks or
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3.3.6

3.36.1

3.3.6.2

3.3.6.3

3.3.6.4

3.3.6.5

3.3.7

3.3.7.1

THERMOCOUPLE INSTALLATION—See Appendices A and B for details of pad and rotor thermocouple
installations.

Use #24 AWG "J" type thermocouple wire (solid, glass on glass), at least 60 cm (24 in) long for rotor and
pad thermocouple wires.

For rotor and pad thermocouples, use a 3.18 mm (0.125 in) OD X 3.18 mm (0.125 in) long, silver soldered,
copper thermocouple plug per SAE J2115. Itis recommended that plugs be formed slightly out of round to

insure a

secure fit into the drilled hole.

For inner pad, drill a 3.0 mm (0.120 in) hole through steel backing plate and friction material. Hole location

is to be prathetine-efthe-padHorgads3mm{6-5n-forward-ofthecenterpeinrt—Ysq a setting tool to
locate thlermocouple plug 1.50 mm (0.060 in) below wear surface.

For outdr pad, drill a 3.0 mm (0.120 in) hole through the steel backing plate and frictio:l; material. Hole
location|is to be at the midpoint of the pad long axis, 20 mm (0.78 in) from pad\outside gliameter. Use a
setting tpol to locate thermocouple plug, 1.50 mm (0.060 in) below the wear‘surface.

For the
the cent]
rotor we|

BRAKE FLU
meets min

If an altd

otor, drill a 2.95 mm (0.116 in) hole through the inner pad rotor face. Locate holg
er point between pad ID and OD. Debur hole and mount thermocouple 1.0 mm
ar surface.

ID—Glycol-based, original equipment quality brake fluid such as DOW HD50-4 o
imum requirements of FMVSS 116, is recommended.

rnate fluid has been used, flush system theroughly and replace seals prior to run

3.4 Brake Installation

34.1

34.1.1

3.4.1.2

3.4.13

3.4.2

3421

3.4.2.2

3.4.3

3.4.4

FIXTURE A

Check K

L IGNMENT

0.10 mnp (0.004 in) run-out béfore proceeding to 3.4.1.2.

Install r
(0.004 i

Engage
exceed

ptor and measure-run-out with rotor free turning. Replace rotor if run-out ex
). Rotor rupsout is measured on the inner pad face, 13 mm (0.5 in) from rotor out

rotor te~the drive and recheck run-out at low speed with tailstock locked. Ru
D.10.mm (0.004 in).

between ribs at
(0.040 in) below

equivalent, that

ning SAE J1652.

nuckle to drive axle run:out at two bearing lands with tailstock locked. Adjust o not more than

ceeds 0.10 mm
Side diameter.

-out should not

CALIPER L

UCATIUN

Long axis of caliper should be parallel within £15 degrees of air flow direction. Dynamometer rotation must
be consistent with vehicle orientation for a right-hand brake.

Dynamometer cooling air is either horizontal from left or vertical from top. Caliper location should be as
shown in Appendix C.

Mount friction material assemblies in caliper and assemble brake.

Bleed caliper thoroughly after mounting on knuckle.
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3.4.5

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.7.1

4.8

4.9

4.10

411

412

413

4.14

Connect rotor thermocouple to a slip ring and pad thermocouples to tailstock connectors. Use thermocouple
extension wire between slip ring and circuit card.

Test Parameters and Control Specifications—(See 7.4)

Wheel Load

Tire Rolling

—783 kg (1726 Ib).

Radius—304.8 mm (12.0 in).

Test Inertia—72.5 kg.m2 +1.4 kg.m2 (53.5 slug ft+1 slug ft2). (See 7.5)

ald to-410 td
L% i 4w g

Brake Apply

Final Speed

Stopping D
apply to bral

Sustained T
distance ave
stops.

Sustained

Average To
distance avg
522 rpm fad

Maximum T
between thrg
maximum 1(
522 rpm for

Regressed
linear least S

Coefficient
coefficient b
analysis. An

Sustained H

o = wHiod
T 7070 SPCTmTTr

(FSPD km/h)—Speed at brake release.

stance (STPD m)—For GM B-Car front disc, stopping distance is 1.915\(# revolJ
e release).

orque (SUTD N-m)—Applicable to torque and pressure contrelled applications
raged torque over the range from level reached through 522 pm for fade snubs
torque is 725 N-m = 7 N-m (535 ft-Ib + 5 ft-lb) for all terque control applications in

rque (AVTD, N-m)—Applicable to torque ang,pressure controlled applications

raged torque within the window from 54 Nt (40 ft-Ib) at brake apply to 70 rpn]
P snubs.
orque (MXT, N-m)—~For ramp applications, maximum torque is the maximum 100

pshold and brake release. For torgue and pressure controlled applications, maxin
0 Hz torque value within the.window from 54 N-m (40 ft-Ib) through 70 rpm for full
ade snubs.

Specific Torque (RGST N-m/kPa)—Regressed specific torque is the calculat
guares regression-for' pressure and torque within the window specified for each ty

of Determipation (RZ)—The coefficient of determination is the square of

alysis, efinstantaneous data is recommended for R? values less than 0.990.

tions from brake

only. Use the
br 70 rpm for full
the test.

only. Use the

for full stops or

Hz torque value
um torque is the
stops or through

bd slope of the
pe of application.

the correlation

btween observed and fitted torque values and is generated as part of the least square regression

réssure (SPRD, kPa)—Applicable to torque and pressure control applicationg

only. Use the

distance ¢’3.V(:|a.yct.1I pressureovet therar g€ fromtevetreacted ‘thuugh 7OTpm for-fott stopsor522 rpm for fade
snubs. For pressure control applications, sustained pressure should be within £1% of specified.

Average Pressure (APRD, kPa)—Applicable to torque and pressure control applications only. Use the
distance averaged pressure over the range from 54 N-m (40 ft-Ib) initial torque through 70 rpm for full stops or
522 rpm for fade snubs.

Maximum Pressure (MXPR, kPa)—For ramp applications, maximum pressure is the maximum 100 Hz
pressure value over the range from 54 N-m (40 ft-Ib) through brake release. For torque and pressure controlled
applications, maximum pressure is the maximum 100 Hz pressure value within the window from 54 N-m
(40 ft-Ib) through 70 rpm for full stops or through 522 rpm for fade snubs.
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4.15

at zero torque.

4.16

Initial Temperatures (IN1 rotor, IN2 inner pad, IN3 outer pad, DEGREES C)—lnitial

measured at brake apply.

temperatures

Hold Off Pressure (PHO, kPa)—The calculated pressure value obtained from the least square regression line

are

4.16.1 Use initial rotor temperature (IN 1) for all temperature controlled brake applications. Initial rotor temperatures

should be

4.17 Final Temperature (FN1 Rotor, FN2 inner pad, FN3 outer pad, DEGREES C)—Final

measured 5

within £3 °C (£5 °F) of specified.

s after brake release.

temperatures

are

4.18 Cycle Time

4.,18.1 Once the
between S
burnish to
stop numk

4.19 Drag Torqu
drag torque
assemblies,
rotor and pa
exceeds 14

4.20 Pressure R

applications

40 psi/s) ramp rate through at least 97% of specified’sustained torque or pressure.

4.20.1 Pressure

(100 psi) fo 90% of target sustained-torgue, sustained pressure or maximum torque a

applicatior

ramp rateg.

4.21
26 rpm, whi
control fade

4.22 Ranges for

4.22.1 DATA CoL

(CYCT, SEC.)—Actual time (brake apply to brake apply) between each brake-apg

nstrument check has started, the test is to be completed without intermediate shd
ections. A delay of up to 10 min may be required between the instrument check
generate data from the instrument check section. One additional brief,shutdown i
er 150 during the burnish. Record time and reason in test report:

b (N-m)—Drag torque is the sustained torque level when brake is released and dr
exceeds 14 N-m (10 ft-Ib) during instrument check coaling curve, abort test an
caliper, rotor, knuckle and alignment. Repair or repldee’ parts and start a new te
is. If drag torque exceeds the specified limit a second time, replace rotor and pad
N-m (10 ft-Ib) for 15 s consecutively during any partion of the test, include the leve

hmp Rate (kPa/s)—Pressure ramp rate iss5170 kPa/s + 275 kPa/s (750 psi/s
in the test. For torque and pressure contral applications, hold 5170 kPa/s + 275 k
amp rate is calculated from the ‘slope of the pressure/time curve over the rang
s.

Use 100 Hz instantaneous torque/pressure/time data as the basis for calc

hever occurs first-” For torque and pressure control stops, brake release is at 26
snubs, brake,release is at 487 rpm.

Data Coellection and Regressed Specific Torque—Calculations are summarize

|[ECTION RANGES—For all brake applications, data collection starts at the first 1d

lication.

tdown or delays
and start of the
5 allowed prior to

ve is rotating. If
 inspect friction
5t with the same
s. If drag torque
| in test report.

40 psils) for all
Pa/s (750 psil/s =

e from 690 kPa
hieved in ramp
ulating pressure

Brake Release—For ramp applications, brake release is at 2710 N-m (2000 ft-Ib) or 13 800 KPa (2000 psi) or

rom. For torque

H in Table 1.

0 Hz data point

after reac

: Al LA Lo LN Tl [ e 1ol o a0 o
iy o5 N1 (5U T°1U ) TUTguc. TS Udatd PUITIU STTOUUIU Ue Witr'irm LU TS - alter 1

eaching 54 N'm

(40 ft-Ib). For ramp applications, data is collected through 2710 N-m (2000 ft-Ib) or 13 800 kPa (2000 psi) or
26 rpm, whichever occurs first. For torque and pressure control stops, data is collected through 70 rpm. For
torque control fade snubs, data is collected through 522 rpm.
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4.22.2 REGRESSH
calculated
2066 N-m

TABLE 1—RANGES FOR DATA COLLECTION AND REGRESSED

SPECIFIC TORQUE CALCULATIONS

Regressed
Type of Data Collection Specific Torque
Application Range Calc. Range
Ramp 54 N-m (40 ft-Ib) Within the window from
through first of 2710 N-m 54 N-m (40 ft-Ib) to 2066 N-m
(2000 ft-Ib) or 13 800 kPa (1524 ft-Ib) or to 13 100 kPa (1900 psi)

(2000 psi) or 26 rpm

Torgue Control Stops

Torfjue Control Snubs

2068 kPa Pressure Control Stops Same as torque control stops Within the windéwyfrom 54 N-m

3450 kPa Pressure Control Stops Same as torque control stops Withifi the window from 54 N-m

54 N-m (40 ft-Ib) through 70 rpm  Within the window from 54 N-m
(40 ft-lb) to 718 N-m (530 ft-lb)

54 N:m (40 ft-Ib) through 522 rpm Same as torque control, stops

(40 ft-Ib) to 818N"m (600 ft-Ib) or tg
1965 kPa (285 psi)

(40_ft-Ib) to 1355 N-m (1000 ft-Ib) o
3275 kPa (475 psi)

—

(o]

13 100 kPh (1900 psi).

For torqu

(40 ft-Ib) t¢ 718 N-m (530 ft-lb).

For 2068 K
54 N-m (4

For 3450 K

54 N'm (40 ft-Ib) to 1355'N-m

(475 psi).

D SPECIFIC TORQUE CALCULATION RANGES—For, ramp applications, regressed s
within the window from 54 N-m (40 ft-Ib)*{o"2066 N-m (1524 ft-Ib). If torque
(1524 ft-Ib) before pressure reaches 13 8Q0 kPa (2000 psi), calculate regressed §

control applications, regressedispecific torque is calculated within the windg
Pa (300 psi) pressure control stops, regressed specific torque is calculated within

) ft-Ib) to 813 N-m (600:ft-1b) or, if torque does not reach 813 N-m (600 ft-Ib), to 194

Pa (500 psi) pressure control stops, regressed specific torque is calculated within

(1000 ft-Ib) or, if torque does not reach 1355 N-m (1000 ft

pecific torque is
does not reach
pecific torque to

w from 54 N-m

the window from
b5 kPa (285 psi).

the window from
Ib) to 3275 kPa

4.23 Brake Coolelgg—Maintain a fixed cooling air velocity, predetermined to meet the instrument check cooling rate

band as sp

ified in Appendix D during and between all sections of the test.

4.24 Cooling Air

4.24.1 Cooling air temperature in the duct, 60 cm (24 in) upstream of the brake fixture, is specified at 21 to 38 °C (70
to 100 F) during all test sections.

4.24.2 Itis recommended that air temperature and relative humidity in the duct be recorded for each test.

4.25 Brake Cooling Speed—Brake cooling speed between applications is at the braking speed for the following

cycle.

4.26 During instrument check and post test cooling curves, evaluate drag torque per 4.19.
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5. Test Procedure
5.1 Synopsis—See Table 2 for a synopsis of the test procedure.
TABLE 2—SAE J1652 PROCEDURE OUTLINE
Number of Speed Speed Sustained Sustained Initial
Applications km/h  (mph) Torque Pressure Rotor Temp.
N-m (ft-Ib) kPa (psi) °C (°F)
Instrument Check 5 50-3 (31-2) 725 (535) 100 (212)
5 100-3 (62-2) 725 (535) 100 (212)
3 503 (31-2) 2068 (300) T00 (212
5 50 (31) Ramps 100((2¥2
5 100 (62) Ramps 100212
Run ingtrument check cooling curve and verify test conditions
Burnis 200 80-3 (50-2) 725 (535) 100 (212
Post Biirnish 5 50 (31) Ramps 100 (212
Effectiieness 5 100 (62) Ramps 100 (212
3 100-3 (62-2) 8450 (500) 100 (212
Fade Heating Cycle 15 120-56 (75-35) 725 (535) 100 (212) first|snub
then 45 s cyclg¢ time
Hot Effectiveness 2 100 (62) Ramps 35 & 30 s cyclgtimes
2 100-3 (62-2) 3450 (500) 315 (600
Cooling Cycle 4 50-3 31-2) 725 (535) 60 s cyclg
Recovgry 2 100 (62) Ramps 60 s cycldg
Effectijeness
Reburrfish 35 80-3 (50-2) 725 (535) 100 (212
Final Effectiveness 5 50 (31) Ramps 100 (212
5 100 (62) Ramps 100 (212
5 130 (80) Ramps 100 (212
Run post test caeling curve
5.2 Instrument Check
5.2.1 The instrument check section verifies brake cooling rate, thermocouple response, pressure ramp rates and
brake release points, as well as brake drag and rotor run-out specifications.
5.2.2 Run instrument check applications, including drag to heat and cooling curve, at the cooling air velocity
previously determined to meet the cooling curve band.
5.2.2.1 Itis recommended that brake cooling rate be verified by running a preliminary instrument check, drag and

cooling curve with previously tested pads and rotor. Adjust air flow and baffles as required before initiating

a test wi

th new parts.
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5.2.3

5231

5.2.3.2

524

5241

525

5251

5.25.2

5.2.6

5.26.1

5.2.7

5271

5.2.7.2

5.2.7.3

52.7.4

5.2.7.5

5.2.7.6

TORQUE CONTROL APPLICATIONS—Make five torque controlled applications from 50 to 3 km/h (31 to 2 mph) at
725 N-m (535 ft-Ib) sustained torque and 100 °C (212 °F). Make five additional torque controlled applications
from 100 to 3 km/h (62 to 2 mph) at the same sustained torque and temperature.

Use the initial 50 km/h (31 mph) applications to achieve 100 °C (212 °F) then hold 100 °C (212 °F) through
remaining applications.

Analyze 50 and 100 km/h (31 and 62 mph) applications to verify 5170 kPa/s = 275 kPa/s (750 psi/s +
40 psi/s) pressure ramp rate. Also check sensitivity of servo control system per 3.1.6 specifications.

CONSTANT PRESSURE APPLICATIONS—Make three pressure controlled applications from 50 to 3 km/h (31 to

2 mph) at

20690
\vAvy

lkRa (200 vl cuctainad nracciivra and faValera

Generat
Torque 1

RAMP APP
additional

Analyze
and pres

nab-cuatainad 1 (212 °[\
UKo (OoUpPStSusStamiCuUpressurcanu To0— S (1t -

P at least one expanded graph of in-stop torque versus time to analyze torque-tang
ange should not exceed 34 N-m (25 ft-Ib) per revolution during the last haft‘ef the
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Brake release during the 50 and 100 km/h (31 and 62 mph) ramp applications should be at 2710 N-m £
54 N-m (2000 ft-Ib £ 40 ft-Ib) or 13 800 kPa + 275 kPa (2000 psi + 40 psi).

Rotor temperature (IN1) during cooling curve meets Appendix D band.

Sustained torque (brake drag) during cooling curve should not exceed 14 N-m (10 ft-Ib).

For torque control applications, specified pressure ramp rate is maintained through at least 700 N-m
(516 ft-Ib).
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5.3 Burnish

5.3.1 Make 200 torque control applications from 80 to 3 km/h (50 to 2 mph) at 725 N-m (535 ft-Ib) sustained torque
and 100 °C (212 °F).

5.3.1.1 Warm brake to 100 °C (212 °F) by making a minimum number of 45 s interval applications at the specified
speed and sustained torque. Count as part of the 200 total applications.

5.3.2 Immediately after the final burnish application, accelerate to 50 km/h (31 mph) for post burnish ramps.

5.4 Post Burnish Ramps

5.4.1 Make five famp applications from 50 km/h (31 mph) at 100 °C (212 °F) then five additiopal rjimp applications
from 100 Km/h (62 mph) at 100 °C (212 °F).

5.4.2 Immediatdly after the final 100 km/h (62 mph) post burnish ramp, accelerate to 100 km/h (62 mph) for post
burnish prgssure control stops.

5.5 Post Burnigh Pressure Control Stops

5.5.1 Make two|pressure control applications from 100 to 3 km/h (62 ta’.2 mph) at 3450 kPa (500 psi) sustained
pressure gnd 100 °C (212 °F).

5.5.2 Immediatdly after the second 100 km/h (62 mph) pressure.centrol stop, accelerate to 120 km/h (75 mph) for
the fade hgating cycle.

5.6 Fade Heatirl]g Cycle
5.6.1 Make 15 tprque control snubs from 120 to 56 Km/h (75 to 35 mph) at 725 N-m (535 ft-Ib) qustained torque.

Initial snup is at 100 °C (212 °F) then_use 45 s brake apply to brake apply cycle times for remaining

applications.
5.6.2 Immediatdly after the 15th fade snuh, accelerate to 100 km/h (62 mph) for hot ramp applicatjons.
5.7 Hot Ramps
5.7.1 Make two famp applications from 100 km/h (62 mph).

5.7.1.1 Initiate flrst hottamp application 35 s after the start of the 15th fade heating snub.

5.7.1.2 Initiate decond hot ramp application 30 s after the start of the first hot ramp application.

5.7.2 Immediately after the second hot ramp application, accelerate to 100 km/h (62 mph) for the first hot stop
application.

5.8 Hot Stops

5.8.1 Make two pressure control applications from 100 to 3 km/h (62 to 2 mph) at 3450 kPa (500 psi) sustained
pressure and 315 °C (600 °F).

5.8.2 Immediately after the second pressure control hot stop, accelerate to 50 km/h (31 mph) for the first cooling
cycle application.
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Maintain 50 km/h (31 mph) for 60 s between start of second hot stop and the start of first cooling cycle

application. Make the three remaining cooling cycle applications at 120 s, start to start intervals.

5.9 Cooling Cycle
5.9.1
5.9.2
torque.
5.9.3

ramp appl

5.10 Recovery |

ication.

Make four torque control applications from 50 to 3 km/h (31 to 2 mph) at 725 N-m (535 ft-Ib) sustained

Immediately after the fourth cooling cycle application, accelerate to 100 km/h (62 mph) for the first recovery

5.10.1 Make two
5.10.1.1 Initiate f
5.10.1.2 Initiate S

5.10.2 Immediate

reburnish

5.11 Reburnish

5.11.1 Make 35t
and 100 °

5.11.2 Immediate

application.

5.12 Post Fade R

5.12.1 Make five
five ramp

5.12.2 Immediate

post test
5.13 Post Test

5.13.1 Heat rotor

B
ramp applications from 100 km/h (62 mph).
rst recovery ramp application 60 s after the start of the fourth cooling cycle applic

econd recovery ramp application 60 s after the start of the first reecovery ramp apy

ly after the second recovery ramp application, accelerate~to 80 km/h (50 m
hpplication.

pbrque control applications from 80 to 3 km/h (50 to 2 mph) at 725 N-m (535 ft-Ib)
C (212 °F).

ly after the final reburnish application;¢accelerate to 50 km/h (31 mph) for first

amps

hpplications from 130%km/h (80 mph). Post fade ramp applications are run at 100

ly after the final. 130 km/h (80 mph) post fade ramp, accelerate to 50 km/h (31 mph
poling curve:

ooling<€urve

t0-290 °C (554 °F) by applying 135 N-m (100 ft-Ib) torque and drag at 50 km/h (3

ation.
lication.

ph) for the first

sustained torque

post fade ramp

ramp applications from 50 km/h (31 mph) then five ramp applications from 100 kny/h (62 mph) and

°C (212 °F).

) and initiate the

| mph) or use an

equivalent

4l () el " B 1 ! I Y- | I 2-¥\ TN il
Metiou tu Ticat U1 TULUT. IRTICAST UIAdRT, TTiaiitailmT QU KIT7TT (o L TTTPH ) WILNT PITTS

ablished air flow

and allow brake to cool. During cooling, measure rotor and pad temperatures, as well as drag torque at 15 s
intervals (3 s on) from 260 °C (500 °F) for 270 s.

END OF TEST (TOTAL 310 BRAKE APPLICATIONS) See 7.10.

6.1

6.1.1

Final Inspection and Test Report

tapered wear, or dimensional changes in steel-backing plates.

Disassemble brake and inspect test parts, including rotor, friction material, and caliper/knuckle assembly.

Report any abnormal condition of the friction material assemblies such as cracking, crushing, loose rivets,
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6.1.2

6.1.3

6.2

6.3

6.3.1

6.3.2

6.4

6.5

7.1

7.2

7.3

7.4

7.5

7.6

Report any abnormal rotor surface conditions such as cracks, heat checks, or scoring.

Report any dimensional changes or thermal abuse to caliper seals, boots, piston, or slide pins, as well as

fluid leaks

or caliper/knuckle binding.

Include Appendices D and E with instrument check and post test cooling curve results in test report.

For each brake application, calculate regressed specific torque values using a least squares regression

algorithm within the ranges specified in 4.22.2 .

Report burnish data for each tenth app

reburnish data for each fifth application.

lication. Report

Calculate pre+eportthe-coefficient-ef-determination (Rz) foreach-brake-appheation:
Calculate jand report hold off pressure from the least squares pressure/torque line at-zero| torque for each
brake application.
Complete Appendix F check list and include in test report.
Generate a summary test report, including data for each brake applicationwith column definitjons as specified
in 4.4t0 4.18.
Test Notes
BEF is the @limensionless ratio of brake force output to foreg input. If results are expressg¢d in BEF units,

specify factg

Low caliper
recommend
1.30 mm (O.
to keep the

zeroed against the outboard flange of the_caliper housing. A pull scale with 445 N (100 Ibf) c3

through the
recorded at

rs used in the BEF calculation.

slide force can normally be verified by manually moving caliper after assembly. Th
bd practice is as follows: The piston and/inboard pad are first pushed back into th
D50 in). A screwdriver is inserted into the vent area of the rotor and brought up ag
rotor from turning. A dial indicator is clamped to one of the wheel studs and

Hisplacements of 0.13,,0:25, and 0.50 mm (0.005, 0.010, and 0.020 in). If the cali

b manufacturer's
b caliper at least
hinst the knuckle
the indicator pin
pacity is hooked

caliper window and the caliper is drawn outboard with the pull scale. Pull sc@le readings are

per slide force is

at or below 45 N (55 Ibf) over_ the'0.13 to 0.50 mm (0.005 to 0.020 in) range, proceed with the test. If the
caliper slide[force exceeds 245'N/55 Ibf), replace and lubricate the caliper mounting bushingd.

Brake fluid ghemistry can fiave an effect on seal roll-back. Also, silicone-based fluids are mgre compressible
than glycol-hased fluids\at high temperature.

The procedure.specifies the reporting of certain data beyond that required for caldulating material
effectivenesg.CExamples include maximum and sustained pressure and torque and end of stgp temperatures.
This informatronisinctudedtoassistmdataanatysis:

SAE J1652 is written around the 1992 GM B-CAR front axle disc brake and the specified inertia is based on
vehicle measured data at 0.3 g decel. To run the test with other foundation brakes or for other applications, test
inertia should correspond as closely as possible to the actual axle brake force fraction at gvw and 0.3 g decel
for the vehicle application being simulated.

The brake cooling band specified in SAE J1652 is based on the B-CAR front disc data at 30 mph and 27 C
(80 °F). If the test is run with other foundation brakes, the vehicle cooling rate should be determined so that the
dynamometer cooling rate corresponds as closely as possible to the vehicle being simulated.

Hold off pressure can be useful to identify nonlinearity in the torque slope. Review of instantaneous torque/
pressure/time data is recommended to analyze unusual results.
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7.7

7.8

7.9

7.10

7.11

7.12

Instantaneous torque just prior to brake apply should not exceed 7 N-m (5 ft-1b).

A plot of the log of (rotor temperature - ambient temperature) versus time is a useful alternative to plotting rotor
temperature versus time. Brake drag makes this semi-log plot nonlinear, especially at the lower temperatures.

Torque fluctuation per revolution during the low speed portion of a stop can be a useful measure of rotor run-
out, flatness or thickness variation.

No unspecified brake applications are to be run before, during or after the test.

The post test coohng curve |s mcluded for d|agnost|c purposes onIy and meetlng the specified band is not
necessarily v band, this indicates
that air flow Jand temperature have not changed through the test If the post test cooling-curye deviates from
the band, or|if final drag torque exceeds the specification, this may indicate friction materjal qr caliper drag or
that there hgs been a change in air flow rate or temperature. Further investigation isequired

All data within the specified range is to be included in calculations for each. @pplication. No data is to be
excluded during or after transition from ramp control to torque or pressure contrel.

PREPARED BY THE SAE BRAKE COMMITTEE SC2—LININGS
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FIG

APPENDIX A

GMB-CAR FRONT DISC BRAKE ASSEMBLIES

. 6.528 REF _|
165. 81 mm
5.393%3
137.00 mm
L .s807
15. 41 mm
_ | ‘ 5. 331
P - T 5. 341
) =

| ™S 135.4]
T /ti\_;: 135. 66 mm

R70 ]
P. 10 mm 50

| g s e

‘D52 INNER ASSEMBLY MRS
D|.010

. 0 . 192 REF
— 12. 70 mm 4. 88 mm
.5786
THERMOE_:OUPLE LOCATION ™ “"—_@
. 120 DIA HOLE (3.00 mm) 14.50 mm

URE A1—GMB-CAR FRONT DISC BRAKE ASSEMBLY—'D52' INNER ASSEMBLY
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. 7.770 REF _,
197. 26 mm
5.370
5. 400
a0 S
7. 052 ] 137.16 mm 12.95 mm
" 179.12mm'j e 127
-20-32mm_ 7 ""'—31_19””.” 3. 40 mm
T —— -
e 2
59./166 mm
J —
< L 1.740 I
2. 655 44,20 mm
57622 [//]-oro[ad{=A-
67.82 mm THERMOCOUPLE J]. oo
LOCATION
. 120 DIA. HOLE
(3.00 mm)

'DS2' OUTER ASSEMBLY |

FIQURE A2—GMB-CAR FRONT DISC BRAKE'ASSEMBLY—'D52' OUTER ASSEMBLY

-15-



https://saenorm.com/api/?name=57d79e8c17325263f63afc7167702686

SAE J1652 Issued APR95

APPENDIX B

ROTOR THERMOCOUPLE INSTALLATION

TN #24 AWG "J" TYPE
/THERMOCOUPLE WIRE

1.00 mm
(0.04 in) — | /— PESUR
713
f N,
No. 32 DRILL
P. 95 mm (0.116 in) ;EI;JE?ISSD\
SURFRCE

FIGURE B1—ROTOR THERMOCOUPLE INSTALLATION

VEARR
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