JAPANESE AUTOMOBILE STANDARD JASO C436:1899

Parking brake device dynamometer test procedures

1. Scope
This Standard specifies dynamometer performance test procedures for automobile parking brakes for
normal operation. Spring brakes are not included as test methods differ largely due to structural reasons.

Neither does this Standard apply to two-wheeled, airticulated, and special purpose vehicles.

2. Applicable Publications
The following publication forms a part of this Standard to the extent specified herein.
The latest edition of all publications shall apply.
JIS D0210 General Rules of Brake Test Method of Automobiles and Motorcycles
3. Definitions
The definitions of main terms used in this Standard conform to 2 Definition of Terms of JIS D0210, and
the following:
a) Static effectiveness Starting torque developed when the inertia body of the dynamometer is
rotated slowly at 40min™' or less after a specified braking is applied.
b) Dynamic effectiveness Braking torque developed when a specified braking is applied to a rotated
inertia body at a specified speed.
c) Initial brake temperature Temperature at the time braking is initiated
4. Test Conditions
4.1 Vehicle Classification

Test vehicles are classified by total vehicle mass and passenger capacity as shown in Table 1.

Table 1 Vehicle Classification
Vehicle Category Vehicle Type Total Vehicle Mass Passenger Capacity
M1 Passenger Cars 5t or less 9 or less
M2 Class 1 Buses 5t or less 10 or more
M3 Class 2 Buses Over 5t 10 or more
N1 Class 1 Trucks 3.5t or less
N2 Class 2 Trucks 3.6t ~ 12t
N3 Class 3 Trucks Over 12t

4.2 Parking Brake Classification
Test brake devices are classified by type as shown in Table 2.
Table 2 Parking Brake Classification

Type
brake.

Category
Integral Type A

Incorporated into wheel Same friction material as
service brake.
Incorporated into wheel brake. Independent friction material.

Mounted on transmission or propeller shaft

Integral Type B
Center Type

4.3 Brake Condition
Each part of the braking device shall conform to 4.3 Condition of each brake part of JIS D0210.
Shoe-clearance shall be adjusted as required.

4.4 Inertia

Moment of inertia shall be set for parking and service brake test specifications. As a general rule, inertia
for tests on Integral Type A brakes conforms to service brake test specifications.

for parking brakes may be used.

For simplicity, inertia
However, the vehicle speed must be calculated so that the amount of
energy absorbed is the same as that specified for the service brake test. Calculate the moment of inertia
as follows and set to the nearest value.

a) Parking brake Documents
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Where:

/ Inertia specified for parking brake test (kg.m?)

p1:
Total vehicle mass (kg)
Effective Radius of tire (m)

Final gear ratio (1 for integral type)

T3

Number of parking brake applications

b) Service brake
For use as burnish for test items on Integral Type A brakes.
lgy=mg-r?
Where:
I..:  Inertia specified for service brake test (kg.m?)
mg: vehicle load (mass) specified for service brake test (kg)

s

Definitions of other symbols conform to a) Parking Brake.

The value of m, shall be as follows:

The value obtained when 1/2 the total vehicle mass is divided by the braking force ratio of the front and
rear wheels when braking is performed with 4.5m/s? braking deceleration for M1 vehicles and with
3.0m/s? deceleration for M2/M3/N1/N2/N3 vehicles.

4.5 Braking Torque
Calculate as follows:
a)Parking brake

m-r
Ty = ——— «
f-N
or
fly
TPé = «
r

Where:

T,1: Braking torque obtained from total vehicle mass (N.m)
T,,: Braking torque obtained from moment f inertia tested (N.m)
l,p. Moment of inertia tested (kg.m?)
«: Braking deceleration (m/s?)
Definitions of other symbols conform to 4.4.a) Parking Brake Test.
The method of calculation shall be entered on the recording form .
b) Service brake
For use as burnish for test items on Integral Type A brakes.

Ta=m

s1

or
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Where:
Ts.: Braking torque obtained from total vehicle mass (N.m)
Ts»: Braking torque obtained from inertia tested (N.m)
lss: Moment of inertia tested (kg.m?)
Definitions of other symbols conform to 4.4.b) Service Brake Test.
The method of calculation shall be entered on the recording form.
4.6 Temperature Measurement
Conform to 6 Method of Brake Temperature of JIS D0210, as a general rule.
Measure on the fixed side, as a general rule. Inability to comply shall be recorded.
4.7 Cooling Air
Cooling air velocity shall be 11m/s and adjusted to strike the brake projected surface uniformly and
continuously, as a general rule. Use of any other velocity shall be recorded.

5. Test Procedures
5.1 Preparation
Before mounting on the tester, check the brake for any abnormalities and the lining for any attached
grease, paint, or other contaminants. Clean the drum or disc friction surface. Attach the thermocouples
at the designated locations on the shoes and pads. Mount the brake on the tester and record the drum or
disc runout.
5.2 Test Items and Sequence
Each brake application shall be performed until the vehicle comes to a complete stop, with the exception
of static effectiveness tests.
a) Initial measurement
Measure and record the thickness of linings and pads and the dimensions of brake components as
required.
b) First static effectiveness test
Rotate the inertia body at 40min' or lower in both forward and reverse directions.

Initial Brake Temperature 60°C max.
Brake Input Equivalent to deceleration of 0~2.5m/s?
Repetitions Obtain recordings at 4~5 points, or more, taken at intervals as equal

as the braking deceleration range permits.
Remarks: As a general rule, braking deceleration shall be applied in gradual steps from low to high.
c) First dynamic effectiveness test
Test in forward direction.

Initial braking speed 30km/h
Initial brake temperature 100°C max.
Brake Input Equivalent to the following deceleration:

2.5m/s? for M1 vehicles
2.0m/s? forM2/M3/N1/N2/N3 vehicles

Operation force Hand brake: 400N for M1 vehicles
600N for M2/M3/N1/N2/N3 vehicles

Foot brake: 500N for M1 vehicles
700N max.for M2/M3/N1/N2/N3 vehicles

Repetitions 3 for each type

d) Burnish
Test in forward direction.
Initial Braking Speed Integral Type A: 65km/h for M1 vehicles

60km/h for M2/M3/N1/N2/N3 vehicles
Integral Type B: 50km/h

Center Type: 10km/h
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Initial Brake Temperature Integral Type A: 120°C for M1/N1 vehicles
Integral Type A: 150°C for M2/M3/N2/N3 vehicles
Integral Type B: 100°C
Center Type: 100°C
Brake Input Equivalent to the following deceleration:
Integral Type A: 3.5m/s? for M1 vehicles
Integral Type A: 3.0m/s? for M2/M3/N1/N2/N3 vehicles
Integral Type B: 1.5m/s?
Center Type: 1.0m/s?
Repetitions Integral Type A: 200 for M1/N1 vehicles
Integral Type A: 300 for M2/M3/N2/N3 vehicles
Integral Type B: 30
Center Type: 30
e) Second static effectiveness test
Repeat procedures specified in 5.2 b.
f) Second dynamic effectiveness test
Repeat procedures specified in 5.2 ¢. The upper limit for the operating force shall be cancelled
and the brake input shall be equivalent to the following deceleration:

Brake Input 0~2.5m/s? for M1 vehicles
0~2.0m/s? for M2/M3/N1/N2/N3 vehicles
Repetitions Obtain readings at 4~5 points or more, taken at intervals as similar

as the braking deceleration range permits.
g) Final measurements and inspections
Inspect brake condition and record results. Repeat Initial Measurement of 5.2.a.
5.3 Allowable Modifications
a) Initial braking speed shall be within +5km/h of specified value.
For burnish of Integral Type A, records must indicate when vehicle speed is converted to
achieve energy absorption equal to that specified for service brake.
b) Initial brake temperature shall be within £=10°C of specified value.
c) Braking deceleration shall be within +0.5m/s? of specified value.

6. Records

6.1 Recording Procedures

a) Noise, vibration, and other abnormal phenomena shall be recorded in detail.

b) Braking input and torque, and if necessary, operating lever stroke and shoe clearance (one-side only),
shall be recorded. Braking input and operating lever stroke shall be as specified in Attached Fig. 1.
The following applies to the parking operation system which includes the parking lever (driver's seat)
to the operating lever (brake):

a. Link ratio = input lever ratio of the parking operation system
b. Link efficiency = input transfer effectiveness of the parking operation system (planned or actual
measurement value)

¢) Braking input and torque during one operation should be recorded successively if possible.

d) Braking torque, which is the starting torque (static effectiveness) divided by the average braking torque
(dynamic effectiveness) and average line pressure or average operating force shall be determined as
shown in Attached Fig. 2. The average of the initial, median, and final values in one braking may be
used instead. The method of calculation of the mean values shall be recorded

e) Room temperature during the test shall be recorded.

6.2 Recording Forms

a) Record formats shall be as follows:

1) Brake Performance Summary Sheet (Parking Brake Device Dynamometer Test); Aftached Table 1.
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2) Summary Graphs of Parking Brake Dynamometer Performance; Attached Table 2.

3) Individual test items; Attached Table 3 and 4.

Reference Standards

JASO C428
JASO C439
JASO C406
JASO C407
JASO C402
JASO C404

Parking Brake Test Procedure

Emergency Brake Road Test Procedure

Passenger Car Brake System Dynamometer Test Procedure
Truck and Bus Brake System Dynamometer Test Procedure
Passenger Car Service Brake Road Test Procedure

Truck and Bus Service Brake Road Test Procedure

Full document details: JSAE C436 1999

Documents c

Document Sharing Hub


http://www.avadocuments.com/doc/jsae-c436-1999
http://www.avadocuments.com/doc/jsae-c436-1999

JASO C436:1999

Braking Operating
force lever stroke

_——

\ Operating lever

Attached Fig. 1 Braking Input and Operating Lever Stroke
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