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Simulated Mountain-Brake Performance Test Procedure

Foreword—This procedure was developed in response to requests for a flat-road test proceliure that would

ferent mountain

simulate the po
roads were inve
sharper curves,
States. This prq
fade schedules
general correlat
temperature me
pedal force is re

herein. Unl¢ss otherwise indicated, the latest issue of SAE publications shall apply.
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system:
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2. Referenceg

2.1 Applicable

2.1.1 SAE Pusl

ver- and energy-duty cycles occurring during mountain driving. A number ofdi
btigated. In general, the mountain roads in the Eastern United States tend\te’ have
and shorter descent distances as compared to many mountain roads in the
cedure simulates the longer descents found in the Western United ‘States and ¢
n SAE J843 which requires a higher average power input to the'brakes, but for a
on with actual mountain descents has been established by analysis of actual pov
hsurements. This procedure is intended as a developmenttest. Line pressure u
commended to provide a more precise measure of the input to the brakes.

s SAE Recommended Practice establishes a uniform procedure for a flat-road

He test of the brake systems of light-duty trucks-and multipurpose passenger ve
00 kg (10 000 Ib) GVW and all classes of passgnger cars.

scent. This procedure is intended to b€ used to evaluate the following characte

e temperature relative to fluid_boil

P resistance and reserve pedal travel
rall structural durability.

ective stability

Publications—The following publications form a part of this specification to the

IcaTIo0NS—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 1509¢
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SAE J79—Brake Disc and Drum Thermocouple Installation
SAE J291—Determination of Brake Fluid Temperature
SAE J843—Brake System Road Test Code—Passenger Car and Light-Duty Truck
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3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

4.1

4.1.1

4.1.2

4.1.3

4.2

4.3

4.4

4.5

Instrumentation

Line pressur

e or pedal force gauge.

Decelerometer.

Speedometer (calibrated vehicle unit or fifth-wheel type).

Stop watch or cycle timer.

Thermometer or ambient sensitive thermocouple.

Odometer (g

alibrated).

Direct-reading temperature instrument.

Brake lining

and brake-fluid thermocouples.

Optional insfrumentation:

a. Ped

b. Solg

c. Bral

d. Bral

e. Slip
Installation
Thermocou
LINING—IN

Al travel gauge

noid stop counter

e-torque transducers

e-drum (or rotor) thermocouples

rings (for brake drum or rotor temperatures)

Details
ples

stall plug-type thermocouplesdnteach brake per current SAE J843.

BrRAKE FLyiD—Install fluid thermacouples in each brake per current SAE J291.

BRAKE DR
Friction Ma
Brake Drum

dimensional
vehicle man

UM (OR RoTOR) (OPTIONAL)—INstall disc/drum thermocouples in each brake per ¢
erial Preparation—Attach and finish friction material per vehicle manufacturer's
(or Rator) and Hub Assembly—New drums or rotors are recommended. Su

characteristics, with special emphasis on runout of rubbing surface, shall be in
Ifacturer's specifications.

irrent SAE J79.
specification.

rface finish and
pccordance with

Brake Assembly—Brakes shall be prepared in accordance with vehicle manufacturer's specifications. New
linings and springs are recommended on all brakes. Adjust brakes to manufacturer's specifications.

Uniformity of Brake Components (Optional)—The objectives for each test shall determine the selection of
uniformity requirements. Since braking-system balance during the high-temperature portion of this test may be
affected by uniformity of components, care should be exercised in selecting components such that unbalance
is controlled (that is, if lining stability is to be evaluated, other components such as drums or rotors should be
matched or mismatched left to right with respect to surface finish, mass, runout, etc.).

NOTE—Specifications for the brake components and the installation may not be available for experimental
development tests. In such cases, the selection will have to be made by the testing agency.
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I4.6

4.7

51

5.1.1

51.2

I5.1.3

5.1.4

5.1.5

5.1.6
5.1.7

5.1.8

5.1.9

Vehicle Test Weight—Conduct the test at GVW, unless otherwise indicated by the test requester, then it

should be noted as such.

Vehicle Powertrain—The powertrain should be selected by the user based on the test obj

ectives. Normal

practice in evaluating production vehicles is to select a powertrain providing the least engine braking.

NOTE— The variation in engine braking among powertrains will normally have only a small effect on test

results but may have a significant effect on brake performance obtained during
descents.
vehicle is coasting or when the brakes are applied. This is a small part of the total

but may be a large part of the total time for actual mountain descents. Caution shou
inp et i € i i i ifert aracteristics.

n P g-compatrativ v Petw v v e AHEeTY-o 66

Since vehicl
with the datg.

The final spged for the snub may be adjusted as a function of vehicle drag. At'this date, the
information fo define the adjustment to the snub final speed as a function of vehicle drag, or if g
will simulate|braking duty as a function of vehicle drag. The snub final speed-of 27 km/h (17 m
is based on| best simulation of mountain descents for full-size domestic Vehicles equipped
transmissior)s and standard-axle ratios.

Test Procedqure

Test Notes
With the

substanti
concrete (

EIxception of the burnish portion of this_test, all test stops and snubs shall be
ly level (not to exceed *1% grade),'dry, smooth, hard-surfaced roadway of |
br other surface with equivalent cogffiCient of surface friction) that is free from loos

During all
to be note
a 3.66 m (|

phases of this procedure, any unusual performance such as wrap-up or noise ch
] and recorded. Note any (ncontrollable braking action causing the vehicle to pull
12 ft) wide roadway lane:

Initial Brak
20N (4.5

e Temperature will\be recorded at apply. Apply is the point in time when the ped
b) or a pressure equivalent to that pedal force assuming no pedal force gauge is

Because
conducted
as indicatg

ariations¢in~ambient temperature have a significant effect on test results, this
within-a=range of ambient temperature of 4 to 32 °C (40 to 90 °F). Record amb
d on data sheets. Wind velocity should be less than 16 km/h (10 mph) and shoul

actual mountain

The reason is that drag affects the power absorbed by the powertrain only when the

time for the test
Id be exercised

e drag affects braking severity during actual descents, drag should be méasured and recorded

re is insufficient
uch a correction
ph) stated in 5.5
with automatic

conducted on a
Portland cement
e materials.

aracteristics are
or swerve out of

al force reached
Ised in the test.

test should be
ent temperature
d be recorded.

DecelerationsusetHmteststopsandsnubsrefertovatuesat whichthedeceterometerish
constant during the stop or snub by varying the input pressure.

Deceleration and line pressure readings shall not be taken below 8 km/h (5 mph).

All stops and snubs should normally be made with vehicle in normal driving gear.

d approximately

Paragraphs 5.3 to 5.10 of this procedure shall be run continuously without interruption; 102 min, 30 s are

required to complete these paragraphs.

To permit a check of consistency in performing the test, each segment of the test (except 5.2 and 5.11)
should be timed, and vehicle mileage covered should be recorded. The average speed provides the

parameter for measuring consistency.
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5.1.10 The test should be terminated if the pedal force reaches 900 N (200 Ib) (or a line pressure equivalent to
900 N (200 Ib) pedal force) and/or, if the pedal travel becomes excessive, or at any time the vehicle is
considered to be unsafe.

5.2 Burnish—Condition the braking system as follows:
a. Stop speed—64 to 0 km/h (40 to 0 mph)

b. Stop deceleration—3.66 m/s? (12 ft/s?)
c. Stop interval—As required to achieve 120 °C (250 °F) initial-brake temperature or a maximum of

1.6 km (1 mile)
NOTE—T her=64n{miermexdmum-mastbe-ebserved-eventheugh-thetritia-temperatare;exceeds 120 °C
(250 °F).

d. Cooling speed—64 km/h (40 mph) (moderate acceleration to cooling speed)

e. Stops required—200 (first 10 stops shall be used as a general check of instrumentatjon, brakes, and
vehicle function)

f.  Optipnal—Inspect and adjust brakes after burnish cycle. Record if either operation is|performed.

g. Recprd odometer and time at end of first stop, maximum line pressure, stop interval, [and initial-brake
temperature for the first and every twentieth stop, and odometer-and time at end of lagt stop.

5.3 Initial-Brak¢ Temperature—Warm the brakes to 65 to 95 °C (150, to 200 °F) initial-brake temperature using
the burnish procedure and shorten the interval if necessary. Retord odometer at the last stpp used to warm
the brakes. [Proceed immediately to 5.4.

NOTE— If gnly a limited range of ambient temperaturexexists, the brakes can be warmed by making 10 stops
from 64 km/h (40 mph) at a 60 s interval. This procedure specifies the braking duty pnd would result
in Ipwer initial-brake temperatures for systems that have good heat dissipation and,| therefore, more

nearly reflects real-world conditions. The disadvantage is that the initial-brake tempgrature becomes

deIendent upon the ambient temperature. This procedure is, therefore, only recommended for a test
serjes in which small changes in ambient temperature are expected.

5.4 First (Cold)|Effectiveness Check—Immediately after the previous stop, moderately acceldrate to 97 km/h
(60 mph) anf drive at 97 km/h (60:mph) for 200 s including acceleration time. Make check stgps as follows:

Stop speed—97 toQ km/h (60 to O mph)

Stop deceleration>=4.6 m/s? (15 ft/s?)

Stops required=~3

Cooling speed—97 km/h (60 mph) (moderate acceleration at cooling speed)
Stop interval—Begin stop every 200 s

Recprd--Maximum line pressure for each stop, brake lining, and fluid temperatures immediately

1 - ! ! - el bl PRI Y
befLIC Calll StUy, arlia UUUTTELET at thie iy ur uie unra stupy

~Po0oTp

5.5 First Simulated Mountain Descent—Immediately after effectiveness check stop 3, moderately accelerate to
56 km/h (35 mph) and drive at 56 km/h (35 mph) for 15 s including acceleration time. Begin the simulated
descent as follows:

Snub speeds—56 to 27 km/h (35 to 17 mph)

Snub deceleration—2.4 m/s? (8 ft/s?)

Snubs required—80

Snub interval—Begin snub every 15 s

Speed between snubs—56 km/h (35 mph) with moderate acceleration

Record—Maximum line pressure every fourth snub, brake lining, and fluid temperatures immediately
before every eighth snub, and odometer at the end of the last snub

~Po0oTp
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5.6 Second (Hot) Effectiveness Check—Immediately after the last snub in the simulated descent, moderately
accelerate to 97 km/h (60 mph) and drive at 97 km/h (60 mph) for 50 s including the acceleration time. Make

5.7

5.8

5.9

5.10

5.11

5.12

5.13

check stops

Coo

~Po0oTp

befqg

as follows:

Stop speeds—97 to 0 km/h (60 to 0 mph)
Stop deceleration—4.6 m/s? (15 ft/s?)
Stops required—3

ling speed—97 km/h (60 mph) (moderate acceleration to cooling speed)

Stop interval—Begin stop every 50 s
Record—Maximum line pressure for each stop, brake lining, and fluid temperatures immediately

Recovery—
64 km/h (40
stops as foll

Stoy
Stoy
Stop
Coo
Stof
Rec
befd

~Po0oTp

Second Si
accelerate t
simulated d€g

Soak—Imm
distance pos
for 20 min.

and hold for
indicator illu

each fourth application. Do net'proceed to 5.10 if the pedal travel is excessive during the final

of the soak.
Third (Cold

Reburnish-

. hcion wal daraatar-ai-th. wad-afthathivd ctan
reCatmStop,ant otaormttCar e Cro o tetrmtStopP

Immediately after the third stop in the second effectiveness check, moderate
mph) and drive at 64 km/h (40 mph) for 120 s including the acceleration-time.
DWS:

speed—~64 to 0 km/h (40 to O mph)

deceleration—3.7 m/s? (12 ft/s?)

s required—10

ing speed—64 km/h (40 mph) (moderate acceleration ta_eooling speed)
interval—Begin stop every 120 s

brd—Maximum line pressure for each stop, brake<lining, and fluid temperatu
re each stop, and odometer at the end of the last stop

ulated Mountain Descent—Immediately ‘after the tenth stop in the first reco
56 km/h (35 mph) and drive at 56 km/h_(35 mph) for 15 s including acceleration t
scent as stated in 5.5.

bdiately after the final snub in the second mountain descent, drive the vehig
sible to allow the vehicle to be parked in a windless area with the engine running
At 1 min intervals during the,soak, apply the brakes to the average line pressure
approximately 5 s before releasing. Note if pedal is spongy or goes to floor and

Effectiveness Check—Immediately after the soak, repeat 5.4.

-Repeat 5.2 except 35 stops required. Record odometer and time at end ¢

maximum IiTe pressure, stop interval, and initial-brake temperature for the first and ever

ly accelerate to
Make recovery

res immediately

ery, moderately
me. Repeat the

le the minimum
At idle, and soak
measured in 5.4
if brake-warning

minates during the applications. Record brake lining and fluid temperatures imimediately before

check at the end

f the first stop,

fifth stop, and

odometer ardtmreattheendofthestop:

Fourth (Cold) Effectiveness Check—Immediately after the last burnish stop, repeat 5.4.

Final Inspection—Disassemble all brakes, inspect, and record all pertinent observations.

Vehicle-Drag Measurement (Optional)—Make 10 closed-throttle coast-downs with the transmission in the
gear being simulated (usually top gear, but could be a lower gear). Ambient wind velocity should be less than
8 km/h (5 mph). The direction should be alternated to reduce the effects of ambient wind. The coast-downs
should be started at 64 km/h (40 mph).

Report Forms and Data Sheets—See Figures 1 to 14.
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Vehicle
Make Mode! Year
Engine Transmission Axle Ratio
Test Weight Curb Weight
Tire Type and Size Other Information
Brake System
front: Size Type Cyl Dia
Rear: Size Type Lyl Dia
Front Lining
Master Cylindgr Dia Power System
Other Information
Test Information)
Location Surface
Start Date Completion Date
Mileage Travefled Amb Temp Range
Wind Velocity| Direction
Driver Observer

Instrument De

peription

Comments
Abbreviations
187 Averagp temperature of linings on hottest axle, 0.3 km (0.2 mile) before stop
Lp Maxi lineé pressure during stop
LFLT  Temperpture of left front lining immediately before stop
RFLT  Tempe i ini i i fore stop

LRLT  Temperature of left rear lining immediately before stop
RRLT  Temperature of right rear lining immediately before stop
LFFT  Temperature of left front fluid immediately before stop
RFFT  Temperature of right front fluid immediately before stop
LRFT  Temperature of left rear fluid immediately before stop

RRFT  Temperature of right rear fluid immediately before stop

FIGURE 1—GENERAL DATA SIMULATED MOUNTAIN BRAKE PERFORMANCE TEST
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Test No.
Vehicle
Tested by
Date

Burnish (Paragraph 5.2)=-200 stops, 64 to 0 km/h (40 to O mph), 3.7 m/s* (12 ft/s’), 120 T {250 F) initial brake
temperature for each stop (but 1.6 km {1 mile) maximum interval).

Odometer at end of first stop
Time at end of first stop

Stop Dist LP LFLY RFLT LRLT RRLY LFFT RFFT LRFT RRFT
Comments:
i
Comments:
20
Comments:
40
Comments:
60
Comments:
80
Comments:
100
Comments:
120
Coments:
140
Comments:
160
Comments:
180
Comments:
200

Odometer at end of last stop
Time at end of last stop
Average speed
Ambient temperature range

FIGURE 2—BURNISH
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Initial Brake Temperature (Paragraph 5.3)-Make burnish stops as required to warm brakes to 65 to 95 °C (150 to 200 °F)
initial brake temperature.

Odometer at end of last stop used to warm brakes

Time at end of last stop used to warm brakes (time zero)

Ambient temperature

FIGURE 3—INITIAL BRAKE TEMPERATURE

First (Cold) Effectiveness Check (Paragraph 5.4)-3 stops, 97 to 0 km/h (60 to 0 mph), 4.6 m/s* (15 ft/s’), 200 s
interval, 65 to P5 °C (150 to 200 °F) initial brake temperature for the first stop, first stop at 30 mip 20 s.

Odometer at end pf last stop used to warm brakes

Time at end of 1ast stop used to warm brakes (time zero)

Ambient temperatire

Stop T ime LP LFLT RFLT LRLT RRLT LFFT RFFT LRFT RRFT
Comments :
1 3120
Comments:
2 6140 l
Comments:
3 10p00

Odometer at end pf stop 3

Average speed

FIGURE 4—FIRST (COLD) EFFECTIVENESS CHECK
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First Simulated Mountain Descent (Paragraph 5.5)-80 snubs, 56 to 27 km/h (35 to 17 mph), 2.4 m/s® (8 ft/s*), 15 s
interval, first snub at 10 min 15 s.

Snub Time LP LFLT RFLY LRLT RRLY LFFT RFFT LRFT RRFT
4 11:00
C nt
8 12:04
12 13:0(
Comments:
16 14:04
20 15:0(
Comments:
24 16:0(
28 17:04
Comments:
32 18:0(
36 19:0(
Comments:
40 20:04
44 21:0(
Comments:
48 22:00

FIGURE 5—FIRST SIMULATED MOUNTAIN DESCENT
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Snub Time LP LFLT RFLT LRLT RRLT LFFT RFFT LRFT RRFT
52 23:00 ~
Comments:
56 24:00
60 25:00
Comments:
64 26:0(
68 27:04
Comments:
72 28:00
76 29:00
Comments:
80 30:00
Odometer at end of |snub 80
Average speed
Additional comments

FIGURE 5—FIRST SIMULATED MOUNTAIN DESCENT (CONTINUED)

-10-
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Second (Hot) Effectiveness Check (Paragraph 5.6)-3 stops, 97 to 0 km/h (60 to 0 mph), 4.6 m/s® (15 ft/s’), 50 s
interval, first stop at 30 min 50 s.

Stop Time LP LFLT RFLT LRLT RRLT LFFT RFFT LRFT RRFT
Comments :
1 30:50
Comments:
2 31:40
Comments:
3 32130

Odometer at end gf stop 3

Average speed

Comments

FIGURE 6—SECOND (HOT) EFFECTIVENESS CHECK

-11-
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Recovery (Paragraph 5.7)-10 stops, 64 to 0 km/h (40 to 0 mph), 3.7 m/s* (12 ft/s"), 120 s interval, first stop at 34 min
30 s.

Stop Time LP LFLT RFLT LRLT RRLT I LFFT RFFT l LRFT I RRFT
Comments:
1 34:30 [ | l l l
Comments:
2 36:30
Comments:
B R | I I I I I
Comments :
4 40::30 I
Comments :
B I I I I I | I
Comments:
6 44]:30
Comments:
S e | I | I I I I
Comments:
8 48:30 ] ‘
Comments:
B M I I I | L |
Comments:
10 52:30
Odometer at end jpf stop 10
Average speed
Comments

FIGURE 7—RECOVERY

-12-



https://saenorm.com/api/?name=844c40848e478559121000ee30666741

SAE J1247 Revised AUG2002

Second Simulated Mountain Descent (Paragraph 5.8)-80 snubs, 56 to 27 k/h (35 to 17 mph), 2.4 m/s® (8 ft/s?), 15 s
interval, first snub at 52 min 45 s.

Snub Time LP LFLT RFLT LRLT RRLT LFFT RFFT LRFT RRFT
4 53:30
Comments:
8 54:30 | | 1
1 1 1
12 54:30
Comments:
16 5¢:30 I l l l J ] L
20 57:30
24 54:30 Lomments: L J [
28 59:30
12 6d:30 Coments:l T l ]
36 61:30
Comments:
40 62:30
44 63:30
. Comments:
[T T T T T 17
52 65730
Comments:
56 66:30

FIGURE 8—SECOND SIMULATED MOUNTAIN DESCENT

-13-
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Snub Time LP LFLT RFLT LRLT RRLT LFFT RFFT LRFT RRFT
60 67:30
Comments:
64 68:30
68 69:30
Comments:
72 70:3
76 71:3
Comments:
80 72:3

Odometer at end of

Average speed

snub 80

Additional comments

FIGURE 8—=SECOND SIMULATED MOUNTAIN DESCENT (CONTINUED)

-14-
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Soak (Paragraph 5.9)-20 brake applications to average line pressure measured in the first effectiveness check at 1 min
interval, first application at 73:30.

Time Apply LP LFLT RFLT LRLT RRLT LFFT RFFT LRFT RRFT
Comments:

76:30 4 l I
Comments:

80:30 8
Comments :

84:30 2 I
Comments :

88:30 6
Comments:

92:30 30

Odometer at appl{ication 1

Additional comments

FIGURE 9—SOAK

-15-
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Third (Cold) Effectiveness Check (Paragraph 5.10)=~3 stops, 97 to 0 km/h (60 to 0 mph), 4.6 m/s* (15 ft/s®), 200 s
interval, first stop at 95 min 50 s.

Stop Time LP LFLT RFLT LRLT RRLT LFFT RFFT LRFT RRFT

Comment s :

1 95:50

l l I I i l

Comments:

2 99:10
Comments:

3 102:30

Odometer at end ¢f stop 3

Average speed

Comments

FIGURE 10—THIRD (COLD) EFFECTIVENESS CHECK

-16-
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