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Brake System Road Test Code—Truck, Bus, and Combination of Vehicles

1. Scope—This SAE Recommended Practice establishes a uniform procedure for the level road test of the brake
systems of new trucks, buses, and combination of vehicles designed for roadway use and falling in the
following classifications:

Light trucks and buses: 6001-10,000 Ib (2700—4500 kg) gvw
Truck and bus: Over 10,000 Ib (4500 kg) gvw
Combination of vehicles (towing vehicle over 10,000 Ib (4500 kg) gvw)

1.1 Purpose—The purpose of this practice is to establish a uniform test procedure to determine capabilities with
regard to:

1.1.1  Service brake system deceleration in feet per second per second (fpsps) versus input as affected by vehicle
speed, brake temperature, water exposure, and usage.

1.1.2 Emergency brake system stopping ability.

1.1.3 Lining characteristics and life.

1.1.4 Drum and rotor characteristics and life.

1.1.5 Effectiveness distribution for vehicles in combinations.
2. References

2.1 Applicable Publication—The following publication forms a part of this specification to the extent specified
herein. Unless otherwise indicated, the latest version of SAE publications shall apply.

2.1.1 SAE PusLIicaTiON—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J656g—Automotive Brake Definitions and Nomenclature

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
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Instrumentation

Application pressure gage.

Reserve pressure gage (when applicable).

Line pressure or pedal force gage.

Pedal travel gage (manual and assistor hydraulic systems only).

Decelerometer.

Stopmeter (fifth wheel or equivalent distance measuring device).

Pyrometer.

Stop counter.

Tachometer (optional).

Speedometer.

Thermometer (for ambient).

Stop watch.

Test Preparations

Shoe and Lining Assembly—Attach and finish friction material to vehicle manufacturer’s specifications.
Measure overall thickness of lining and shoe rim or plate at fixed reference points. Use a minimum of three
readings on each side of drum brake shoes and one at each corner of disc brake shoes to establish lining
wear.

Thermocouples—Install the plug type of thermocouple shown in Figure 1 in each brake. Thermocouple shall
be located in approximate center of the more heavily loaded shoe, one per brake.

Brake Drum or Rotor and Hub Assembly—New drums or rotors are recommended for each test, with
surface finish in accordance with manufacturer’s specifications, and careful attention to insure uniform surface
finish from test to test. Radial and lateral runouts are to be held to vehicle manufacturer’s specifications,
checked, and recorded. Make and record the necessary measurements for wear determination.

Brake Assembly—Brakes shall be prepared in accordance with vehicle manufacturer's specifications with
special attention to required load characteristics on all brake springs. Adjust brakes to vehicle manufacturer’s
specifications.

Load to Specified Test gvw—Load to vehicle manufacturer’s rated gvw, unless otherwise specified. For
performance tests, the term “empty” means driver, observer, and required instrumentation with all ballast or
payload removed.

Emergency Brake System—The emergency brake system may consist of either: (a) that portion of the
service brake system which remains operative in the event of a single hydraulic or air component failure except
for parts common to a divided system, or (b) an auxiliary brake system, whichever is applicable.
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If desired, appropriate valves and piping may be installed to facilitate the introduction and cancellation of
simulated failures in those service brake systems in which a partial service system constitutes the emergency
system. The installation must be such that fluid or air is released freely to atmospheric pressure from the point
of simulated failure.

For those vehicles which are equipped with power (air or hydraulic) or power assisted brake actuation, the
reserve pressure is not to exceed the vehicle manufacturer’'s recommended cut-out pressure.

Test Procedure
First Measurements—See paragraph 4.
General Test Notes

Effectiveness, fade, and recovery test stops shall be conducted on a substantially level (not to exceed a +1%
grade), dry, smooth, hard-surfaced roadway of Portland cement concrete (or other surface with equivalent of
coefficient of surface friction) that is free from loose materials.

During all phases of this procedure, any unusual performance or noise characteristics are to be noted and
recorded.

Temperature readings are defined as “initial,” meaning 0.2-0.1 mile (0.3-0.2 km) before stop, brake off, and
“final,” meaning as soon as possible after stop, brake on.

Note any uncontrollable braking action causing the vehicle to swerve or pull out of a 12 ft (3.7 km) wide
roadway lane.

Decelerations used refer to values at which the decelerometer reading is held approximately constant during
the stop by varying the pedal force or application pressure.

The term “baseline” is defined as the average of initial and final pedal forces or application pressures of all
check stops or applications prior to heat fade or water recovery tests.

EFFecTIVENESS (CURVE) TEST NOTES—AI effectiveness tests are to be conducted at suitable increments of
application pressure or pedal force to define clearly the deceleration versus application pressure or pedal
force curve from brake engagement to wheel slide or maximum available application pressure. Three stops
are permitted, if necessary to establish ability to achieve performance requirement. Record application
pressure or pedal force, deceleration (ft/s® or m/s?), and stopping distance (feet or meters).! Record pedal
travel on manual and assistor type systems.

A “Spot Effectiveness Test” is an abbreviated curve based on only two or three preselected application
pressures or pedal forces.

A “Cold Curve” is defined as 200 °F (93.3 °C) initial brake temperature before each stop, average
temperature of brakes on hottest axle.

A “Hot Curve” is defined as 300 °F (149 °C) initial brake temperature before each stop, average
temperature of brakes on hottest axle.

All stops are made without engine retardation.

Preburnish Check—Make 10 stops from 20 mph (32 km/h) at a minimum deceleration of 14 ft/s? (4.3 m/s?)
and 1.0 mile (1.6 km) intervals.

1. System application and braking distance as defined by SAE J6569 (September, 1973).
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5.4 Preburnish Effectiveness——Conduct cold curves under the following conditions:

TABLE 1—
Light trucks and buses 20 and 60 mph (32 and 97 km/h) loaded
Truck, bus, and combination of vehicles 20 mph (32 km/h) loaded
20 and 50 mph (32 and 80 km/h) or maximum attainable under 50 mph (80.5 km/h)

loaded

5.5 Burnish—Make at least 200 brake snubs, not less than 50 in a series, from 40 to 20 mph (64 to 32 km/h) at
10 f/s2 (3 m/s?) in normal gear range.

Accelerate to 40 mph at moderate acceleration after each snub and drive 40 mph (64 km/h) between snubs.

At every 25th application (minimum), make a full stop from 40 mph (64 km/h), recording all required data on
application pressure or pedal force, pedal travel, initial and final brake temperatures.

Application intervals:

TABLE 2—

Light trucks and buses 1.0 mile (1.6 km)

Truck, bus, and combination of vehicles 1.5 miles (2.4 km)

5.6 First Effectiveness Test—(See paragraph 5.2.) Adjust brakes to specifications. Conduct cold curves under
the following conditions:

TABLE 3—

Light trucks and buses 20 mph (32 km/h) empty and loaded
60 mph (97 km/h) empty and loaded

Truck, bus, and combination of vehicles 20 mph (32 km/h) loaded

50 mph (80 km/h) or maximum attainable under
50 mph (80 km/h) loaded

NOTE—Emergency system effectiveness tests (paragraph 5.7) may be interspersed in the above tests to
minimize vehicle loading and unloading.

5.7 Emergency System Effectiveness Test

5.7.1 NOTE—Three stops are permitted, if necessary to establish ability to achieve performance requirement.
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5.7.2 Make cold spot check stops with each partial (emergency) brake system or with the auxiliary system, as may

5.8

5.9

5.10

5.11

be applicable, as follows:

TABLE 4—

Light trucks and buses 20 mph (32 km/h) empty and loaded
60 mph (97 km/h) empty and loaded

Truck, bus, and combination of vehicles 20 mph (32 km/h) loaded
50 mph (80 km/h) or maximum attainable under
50 mph (80 km/h) loaded

Record stopping distance, deceleration, application pressure, and pedal force.

Brake Effectiveness Distribution for Vehicles in Combinations—Make one warmup stop from 40 mph
(64 km/h) with all brakes in operation at intermediate application pressure from the service brake valve (42 psi
(290 kPa) for air brake vehicles used in interchange). Next, make three stops from 20 mph (32 km/h) at the
same application pressure at 1/2 mile (0.8 km) intervals recording the deceleration obtained under each of the
following conditions:

a. All tractor and trailer brakes in use.
b. Tractor brakes only in use.
¢. Trailer brakes only in use.

NOTE—Brake effectiveness balance is accomplished when the ratio of deceleration of each vehicle in the
combination to the deceleration of the combination is the same as the ratio of the weight of each
vehicle to the total weight of the combination.

Initial Fade and Recovery Tests—(Not applicable to combinations of vehicles.)
NOTE—AIIl applications during baseline, fade, and recovery tests are made without engine retardation.

Record initial and final application pressures or pedal forces for all stops or snubs. Recording of initial
temperatures on each application is recommended.

On the final stop of the fade test, record stopping distance and initial and final brake temperatures in addition to
initial and final application pressures or pedal forces. Record final deceleration or any stop or snub where
stated deceleration is not maintained.

Second Measurement (Optional)—Measure all linings (drum side only for drum brakes), minimizing the
disturbance of dust accumulation.

Operational Test (Routine)}—Make 2000 applications at 1.0 mile (1.6 km) intervals in normal gear range,
alternating 7 and 11 ft/s? (2.1 and 3.4 m/s® decelerations. When starting cold, and at every 25th application,
make a full stop from the scheduled speed at 10 ft/s? (3 m/s?), recording application pressure, pedal travel, and
temperature data. Run not less than 50 snubs in one series without a cooling period. Accelerate to scheduled
speed at moderate acceleration after each snub and drive scheduled speed between snubs.
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TABLE 5—
Scheduled Speed, Application,
mph (km/h) mph (km/h)
Light trucks and buses 45 (72) 45-20 (72-32)
Truck, bus, and combination of vehicles 40 (64) ' 40-20 (64-32)

5.12 Second Effectiveness Test—(See paragraph 5.2.)
Repeat paragraph 5.6.
Add hot curves (optional).
5.13 Second Fade and Recovery Test—(Not applicable to combination of vehicles.)

Conduct same as paragraph 5.9, except:

TABLE 6—
No. of Fade Min. No. of Recovery
Applications Applications
Light trucks and buses 10 10
Trucks and buses 20 15

5.14 Third Measurement—Obtain complete lining and drum or rotor measurements, minimizing the disturbance of
dust accumulation.

5.15 Water Recovery Test

5.15.1 CHECK STOPS (DRY BRAKES)—Make three stops from 20 mph (32 km/h) at a constant 10 ft/s® (3 m/s?).
Record initial and final pedal force or application pressures for each stop. All brakes must be 150 °F
{65.6 °C) initial temperature, or less, prior to these stops.

5.15.2 Wet brakes thoroughly for 2 min. Brakes must be released during wetting.
5.15.3 Start recovery stops not more than 1 min after wetting brakes.

5.15.4 Make 15 stops from 20 mph (32 km/h) at 1/4 mile (0.4 km) intervals and at a constant 10 ft/s? (3 m/s?).
Record both initial and final application pressures or pedal forces for each stop. If 10 ft/s? (3 m/s?) cannot be
attained, record deceleration and application pressures or pedal force.

6. Report Forms

General Data Sheet, Figure 2.

Performance Summary Sheet No. 2, Figure 3.

Wear Summary Sheet, Figure 4.

Preparation and Measurement Data for Drum Brakes Summary Sheet, Figure 5.
Preparation and Measurement Data for Disc Brakes Summary Sheet, Figure 6.
Preburnish Check Summary Sheet, Figure 7.

Effectiveness Test Summary Sheet, Figure 8.

Burnish Summary Sheet, Figure 9.
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Emergency System Effectiveness Summary Sheet, Figure 10.

Brake Effectiveness Distribution for Vehicle in Combination, Figure 11.
Fade Test Summary Sheet, Figure 12,

Recovery Test Summary Sheet, Figure 13.

Operational Test (Routine), Figure 14.

Water Recovery Test Summary Sheet, Figure 15.

TABLE 7—INITIAL FADE AND RECOVERY TESTS

Light Trucks and Buses Truck and Bus
6001-10,000 Ib over 10,000 Ib
{2700-4500 kg) gvw {4500 kg) gvw
Baseline Check—at 200 °F (93.3 °C)
initial temperature:
Speed, mph (km/h) 30-0 (48-0) 40-20 (64-32)
Deceleration, ft/'s? (m/s%) 15 (4.6) 10 (3)
No. of applications 3 3
Fade Test—starting at 200 °F (93.3 °C)
initial temperature:
Speed, mph (km/h) 60-0 (97-0) 40-20 (64-32)
Deceleration, ft/s? (m/s?) 15 (4.6) 10 (3)
Time cycle (between 1.0min 30 st
applications 10 (tenth stop
No. of applications 5 to be full stop)
Recovery Test
Speed during test and after 30 (48) 40 (64)
last fade stop, mph (km/h)
Deceleration, ft/s? (m/s?) 15 (4.6) 10 (3)
Appiication, mph 30 40-20
interval during test and after 1.5(2.4) 2.0(3.2)
last fade stop, miles (m)
No. of applications, min 5 10

1. In the event that the test vehicie is incapabie of obtaining this cycle, then a longer time cycle not exceed-
ing 1.0 min should be established and standardized to guarantee uniform temperature results from test to
test. The specified 200 °F (93.3 °C) initial temperature, for fade snub 1, is included for the same reason of
standardization.
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DIMENSIONS ARE IN (mm)

FIGURE 1—TYPICAL PLUG THERMOCOUPLE INSTALLATIONS

CB DRILL NO 3I
0100 {2.54) MAX

0.125
st AND -1 DEPTH BEFORE GRIND
~" MmN
SILVER ’ ORILL
SOLDER _ NO 35 0.040 {1.02) RECESS
T 0410(279) UNDER GROUND
F -
e__d DIA SURFACE
1/8 (318) OD COPPER Q0
TUBE OPEN ID A OSQZ%GBE,)
WITH NO. 44 DIA I-C (DUPLEXY’
DRILL {0086 (2.18} WIRE 0035 /FT)
DIA) 10115 /m)
GRIND TO 1/8 (3 18}
MAX BEFORE

PLACING IN LINING

0.080(2 04) RECESS
UNDER GROUND SURFACE
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