JAPANESE AUTOMOBILE STANDARD JASO C442-11

Parking Brake Structural Integrity Dynamometer Test Procedure

1. Scope
This Standard establishes a structural integrity dynamometer test procedure for parking brakes of automobile except
two-wheeled vehicles, combination of vehicles and special purpose vehicles.
Note: In this standard, formals, units and numerical values in { } are in accordance with the International System of Units (S1)
and given for reference only.
2. Purpose
This Standard establishes a uniform dynamometer test procedure for the comparison of structural integrity of
parking brakes.
3. Definitions
The main terms as used herein are defined as follows:
(1) Initial speed Speed at the time brake application is initiated.
(2) Initial temperature Temperature at the time brake application is initiated.
4. Vehicle Classification
(1) The vehicle classification shall not be provided for passenger cars (PA, PB, PC, PD).
(2) Trucks and buses shall be classified by normal maximum speed and the gross vehicle weight (mass) into
folowing categories.

SIS
/TA TR
= .
= 130
£
B 100f
2y
X 80
g
=
2 TD
ok
0 7.5 2.0

Gross vehicle weight (mass) (ton)

TA: Nominal maximum speed over 130 km/h, and gross vehicle weight (mass) under 2.5t.
TBi1: Nominal maximum speed over 80 km/h to 130 km/h incl., and gross vehicle weight (mass) 2.5t.
Nominal maximum speed over 100 km/h, and gross vehicle weight (mass) over 4.0t.
TBz2: Nominal maximum speed over 130 km/h, and gross vehicle weight (mass) over 4.0t.
TC: Nominal maximum speed over 80 km/h to 100 km/h incl., and gross vehicle weight (mass) over 2.5t.
‘Nominal maximum speed over 100 km/h to 130 km/h incl.,, and gross vehicle weight (mass) over 4.0t.
TD: Nominal maximum speed 80 km/h, and under.
5. Parking Brake Classification
Test brake devices are classified by brake type into following classification.
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Parking Brake Classification Type
Integral Type A Integral with wheel brake; utilizing same friction materials as service brakes.
Integral Type B Integral with wheel brake; utilizing own friction material.
Center Brake Act on transmission or drive shaft.

6. Classification of Tests
6.1 Structural Integrity Test
Test to investigate the yield state or breakdown of the brake in the cause of the permanent deformation process.
The term breakdown as used herein is the condition where deformation, cracks, or other irregularities have de-
veloped to impair the brake function.
6.2 Structural Durability Test
Test to investigate the durability of the brake under conditions serverer than normal.
Note: In both the 6.1 and 6.2 test shall be made in both forward and reverse directions.
7. Test Conditions
7.1 Brake Conditions
As a rule, the condition of various parts of the brakes used for test shall be as follows:
(1) Brakes shall be manufacturer’s genuine parts conforming to his specifications and correctly assembled.

(2) Brake linings or pads, and drums or discs, shall be new parts that have been finished in accordance with
manufacturer’s specifications.
7.2 Moment of Inertia

Moment of inertia shall be calculated by the following formula, and shall be set to the most approximate value.
(1) Parking brake test specification

I, = W.r? { Il = m_r_z._ }
PI_N.fZ'g p1 N.F2
where  I,; : Moment of inertia required by parking I ;, , + Moment of inertia required by parking
brake test specification (kgf - m - s?) brake test specification (kg - m?)
W : Gross vehicle weight (load) (kgf) {m : grossvehicle weight (mass) kg}
r : Effective radius of tire (m)
f : Final gear ratio (one (1) in the case of integral type)
g : Gravitational acceleration G (9.8m/s*)
N : Number of parking brake applications

(2) Service brake test specifications
This is the condition for pre-burnish check (dynamic), burnish and reburnish on Integral Type A brakes.

2
Is1=ws-r {]s'1=ms'r2}
4
where Iy : inertia required by service Ig, @ inertia required by service brake
brake test specification (kgf - m - s?) { specification (kg - m?) }
Wy . test load prescribed by service mg . test load (mass) prescribed by
brake test specification (kgf) { service brake specification (kg)

For meanings of other symbols in the above formula, see (1) Parking brake test specification.

As for Ws(test load of service brake test specification),1/2 of the gross vehicle weight shall be divided by braking
force distribution ratio of front or rear axle specified in the following Table.

Vehicle classification Deceleration
PA, PB, PC, PD, -
045G {4.4m/s?}
TA, TB;,TB,
TC, TD 0.30G {29m/s?}
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7.3 Braking Torque
Braking torque shall be calculated as follows,
(1) Parking brake test specifications

W.r f‘1p2 ' m-r ! f I;’)Z
Tpy = Tps = {T = Th, = }
p1 fg.N & Or p2 , o pi f.NOt or p2 , o

where Tp; : brake torque obtained from gross vehicle {Tz’n : brake torque obtained from gross}
weight (kgf - m) vehicle weight (mass) (N - m)
Tp, : brake torque obtained from moment {T,’n : ‘brake torque obtained from
of inertia tested (kgf - m) moment of inertia tested (N - m)
I, : moment of inertia tested (kgf -m - s?) { Ip, : moment ofinertia tested (kg -m?) }
« : deceleration (m/s?)
For meanings of other symbols used in the above formula, see 7.2 (1) Parking brake test specifications.
Record method of calculation used on the report form (Appended Table 2: Summary sheet).
(2) Service brake specifications
This is the condition for burnish in Integral Type A.

T“=Ws.ra or T32=IS2oz {Ts'1=ms-r-a or Ts'2=~{s—2—a}
g r r
where  Tg; : brake torque obtained from test {Ts' . : brake torque obtained from test
load (kgf - m) load (mass) (N - m)
Ts; ; brake torque obtained from {T§2 : brake torque obtained from
moment of inertia tested (kgf - m) moment of inertia tested (N-m) }

I, : moment of inertia tested (kgf - m - s?) { Iy, : moment of inertia tested (kg-m?)}
For meanings of cher symbols used in the above formula, see 7.2 (2) Service brake specification.

Record method of calculation used on the report form (Appended Table 2: Summary sheet).
7.4 Temperature Measurements

As a rule, temperature shall be measured at the fixed side. Install thermocouples in each brake as shown in the
loaded shoe or pad, one per brake approximately 1 mm below surface.

In case of the temperature of rotating side (drum and disc) is to be measured for reference purpose, install thermo-
couples at the following locations by referring to the Reference Drawing.

In case of drum: 2 to 3 mm from drum inner surface at approximately center line of lining width direction.

Incase of disc: At approximate center of disc thickness and at approximate effective radius in radial direction.
5 mm from surface in case of disc thickness is more than 10 mm.

7.5 Cooling Air

As a rule, cooling air velocity shall be 11m/s and adjusted to flow at the brake uniformly and continuously. Air shall
be at normal temperature. When not adjusted in accordance with the rule, note shall be made to that effect.

8. Test Procedure

8.1 Structural integrity test

8.1.1 Preparations

Before mounting the brakes on the tester, check the brake to see that they are free from abnormal condition and the
linings to see that they are free from grease, paint, and other contaminants. Drum and disc frictional surface shall be
washed clean with acetone or other solvents. Mount the thermocouples in the prescribed locations in the shoes or
pads (drums or discs). Mount the brake on the tester, align the centers, and record the drum or disc runout.

8.1.2 Test Items and Test Sequence

Test items and sequence shall be as follows (See Appended Table 1).

The test for the forward direction and the test for reverse direction shall be carried out respectively, using separate
brakes.

Each brake application shall be made until complete stop is attained. DOCU ments
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(1) Initial Measurement

Measure the thickness of linings or pads and measure the dimensions of other components as found necessary

and record the results.

(2) Burnish

Rotational direction: As a rule, burnish shall be conducted in the rorward direction for the forward direction
test, and in the backward direction for the backward direction test.

Initial speed: Integral Type A: 65 km/h
Integral Type B : 40 km/h
Center Brake : 10 km/h

Initial brake temperature: 120°C
Brake input: Equivalent to the following decelerations.
Integral Type A: 0.35G {3.4m/s?} for PA, PB, PC, PD, TA and TB1 vehicle categories
‘ 03G {2.9m/s?} for TB,, TC and TD vehicle categories
Integral Type B:  0.15G {1.5m/s?}

Center Brake: 0.1G {1.0m/s*}
Number of applications: Integral Type A: 200 times
Integral Type B: 50 times
Center Brake: 50 times

The above shall include the number of brake applications required to bring initial brake temperature up to 120°C.
Notes: Braking shall be made by service brake test specification when testing Integral Type A; the braking torque of the vehicle
shall be calculated on the basis of the braking force distribution (See 7.3 (2)). If the same inertia used in parking brake
test specification is adopted to the test, vehicle speed shail be calculated so that the same amount of energy is absorbed.
(3) Brake Adjustment
Adjust the clearance between the brake linings and drum in accordance with the manufacturer’s specifications.
For automatic adjuster mechanism, it shall be fixed at the beginning, or the clearance shall be readjusted when an
over-adjust has occurred, then fixed.
(4) Structural Integrity Test
Forward Direction
Initial speed: Integral Type A and B: 50 km/h for PA, PB, PC, PD, TA and TB: vehicle categories
30 km/h for TB2, TC and TD vehicle categories
Center Brake: 10 km/h for all vehicle categories
Initial brake temperature: Upto95°C
Braking input:  Equivalent to the following decelerations.
Integral Type A and B:  From deceleration 0.2 G {2.0 m/s?}, increase in steps of 0.05G (0.5
m/s®} up to brake destruction if possible.
Center Brake: From deceleration 0.1G {1.0 m/s*} increase in steps of 0.05G {0.5
m/s?} up to brake distribution if possible.
Number of applications: 5 times for each brake input level.
Reverse Direction
Test shall be executed only if judged necessary from standpoint of brake mechanism and laden condition when
mounted on actual vehicle.
Initial speed: integral types A and B: 20 km/h for all vehicle categories
Center Brake: 10 km/h for all vehicle categories
Initial temperature: Up to 95°C
Braking input:  Equivalent to the following decelerations
Integrity types Aand B
From deceleration 0.2G {2.0 m/s?), increase in steps of 0.05G{0.5 m/s?} up to brake destruction
if possible.
Center Brake
From deceleration 0.1G{1.0 m/s?}, increase in steps of 0.05G {0.5 m/s?}up to brake destruction
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Number of applications: 5 times for each brake input level.
(5) Inspection
In case of drum brake
(a) Deformation of anchor part.
(b) Deformation or crushing of shoe web.
(¢) Deformation of backing plate.
(d) Deformation and loosing of mountings.
(e) Peeling or dislocation of shoe and lining
(f) Deformation and crushing of operating lever
(g) Deformation and crushing of parking strut
In case of disc Brake
(a) Widening of pad insertion part
(b) Wideéning of caliper
(c) Deformation and crushing of pad
(d) Deformation and loosening of mountings
(e) Deformation and crushing of operating lever
(f) Deformation and crushing of parking strut
8.1.3 Records
Data shall be recorded as follows:
(1) Unusual noise, unusual dragging or contacting any other irregular condition shall be noted and recorded.
(2) The torque occurred at each brak input level.
(3) The number of actual brake applications and the torque up to destruction.
(4) In regard to (@) — (g) in 8.1.2 (5), inspect after 5th brake applications &t each brake input setting and
record the results,
(5) Report forms are as shown in Appended Table 2 and 3.
8.2 Structural Durability Test
8.2.1 Test Preparations
In accordance with 8.1.1,
8.2.2 Test Items and Test Sequence
Test items and test sequence shall be as follows. Separate brakes shall be used for forward and reverse direction test
(See Appended Table 1).
Each brake application shall be made until complete stop is attained.
(1) Initial Measurements
Measure dimensions of brake components and record results if necessary.
(2) Bumnish
In accordance with 8.1.2 (2).
(3) Brake Adjustment
In accordance with 8.1.2 (3)
(4) Structural Durability Test
Forward Direction

Integral type A: 50 km/h for PA, PB, PC, PD, TA and TB1 vehicle categories
30 km/h for TB2, TC and TD vehicle categories
Initial speed: Integral type B: 30 km/h for PA, PB, PC, PD, TA and TB: vehicle categories

20 km/h for TBz, TC and TD vehicles categories

Center Brake: 10 km/h for all vehicle categories

Initial temperature: Up to 120°C
Braking input: Integral types A and B:  0.25G{2.5 m/s?}
‘ Center Brake: 0.20G{2.0 m/s?}
Numpber of applications: Integral type A: 1000 times
Integral type B: 500 times
Center Braie : 200 times DOC uments
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