Wear Test Procedure
on Inertia Dynamometer
Brake Friction Materials
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1. Scope of Application

This shall be applied to a wear test method of a brake lining (hereinafter, pad) and pad
used for a car brake by a dynamometer

2. Meaning of Terminology

(1) Braking initial speed

A speed read by a calibrated speedometer just before starting a braking operation.

(2) Braking deceleration speed

Except a transient condition by an increase and decrease of a lever operating force
and pedal pressing force, this shall be a braking deceleration speed which is kept

nearly constant during braking. Perform a practical test by changing it into a braking
torque calculated by the equation 3.3.

(3) Brake temperature before braking.

In case of testing several brakes simultaneously, a brake temperature before braking

shall be represented by the highest value out of brake temperatures read according to
regulations before starting braking.

3. Test Condition

3.1 Condition of each part of brake unit

(1) Start a test by using regular and news parts for a brake lining, pad, drum, disc and
brake oil.

(2) Assemble a brake unit and device with parts of a regular specification and normal
function and adjust them appropriately if necessary.

3.2 Inertia

Set inertia as the nearest value after calculating it according to the following equation.
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Where | :lInertia(kgf - m - S*){kg - m?}
W Test load (kgf) {N}

T : Dynamic effective radius of tire (m)
G : Gravitational acceleration (9.8 m/ S?)

Also, a W (test load) by using testers such as dual and single dynamometers and test
method shall be a divided value by the ratio of braking forces of each wheel when
braking total car weight at the deceleration speed of 0.3 G.

3.3 Braking torque

Follow one out of the following equations for a calculation equation of braking torque.

|
Y

T “—Wél Qa — ——(2) or T'=
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Where T : Braking torque calculated by total car weight (kgf/m) {N - m}

T" : Braking torque calculated inertial when testing (kgf/m) (N - m)

o : Decelerating speed (m/s')

Y : Dynamic effective radius of tire (m)

G : Gravitational acceleration (9.8 m/ s?)

W : Test weight (kgf) { N}
Also, a W (Test load) shall be a divided value by the ratio of braking forces of each
wheel when braking total car weight at the deceleration speed of 0.3 G. Fill in a record
sheet (Brake specification summary table) with a used calculation equation.

3.4 Measuring temperature

In principle, a temperature measurement position shall be rotating part (Drum or disc)
and attach thermocouples to the following positions. ( See additional table 1)

(1) In case of drum

Nearly radial center point of 2 ~ 3mm lining from an inner surface of the drum.

(2) In case of disc

Nearly effective diameter point for a weight of disc thickness and position 5mm from
surface in case of very thick disc.

3.5 Cooling air

In principle, wind speed shall be 11 m/s and make it flow uniformly and continuously
on projection surface of a brake.
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4. Test Method

4.1 Test preparation

(1) Check any disorder of a brake before attach it to a tester, Then, check grease, paint
and any other alien substance attached to a lining and pad.

(2) Attach thermocouples to the designated positions of the drum and disc and clean
rubbing surface by acetone and etc.

(3) Attach the brake to the tester and make a center point. Then, record a shake of the
drum or disc.

4.2 Test item and procedure

4.2.1 Perform a series of general wear tests such as wear test (1), (2) and (3) as a
sample.

(1) Equalization item
Braking initial speed : 50 km/h
Braking deceleration speed : Constant 0.3 G
Brake temperature before braking : 100 T
Braking number : 200 times

(2) Wear test
Braking initial speed : 50 km/h
Braking deceleration speed : Constant 0.3 G
Brake temperature before braking : Drum brake 100 C, 200 C, 250 ‘C, 300 T,
(350 C) Disc brake 100 C, 200 C, 250 T,
300 C,400 C, (450 T), (500 T)
Braking number : In case of a test when a brake temperature before braking is
100 T ~ 250 T, 1000 times. In case of a test when a brake
temperature before braking is 300 Cand 350 T, 500 times. In

case of a test when a brake temperature before braking is more
than 400 T, 200 times.

Measurement : Record measurements data according to 5.6 at each temperature.

(3) Rewear test
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Braking initial speed : 50 km/h

Braking deceleration speed : Constant 0.3 G

Brake temperature before braking : Drum brake 100 T, 200 C, (250 T), (300 T)
Disc brake 100 C, 200 C, (250 ), (300 ),
(400 TC)

Braking number : In case of a test when a brake temperature before braking is

100 T, 200 T, (250 ), 500 times.

In case of a test when a brake temperature before braking is (300 C), 250 times. In

case of a test when a brake temperature before braking is (400 T), 100 times.

Measurement . Record measurements data according to 5.6 at each temperature.

4.2.2 High speed wear test (Optional item)

(1) Equalization item
Braking initial speed : 50 km/h
Braking deceleration speed : Constant 0.3 G
Brake temperature before braking : 100 T
Braking number : 200 times

(2) High speed wear test
Braking initial speed : 100 km/h
Braking deceleration speed : Constant 0.3 G
Brake temperature before braking : 100C
Braking number . 100 times
Measurement : Record measurements data according to 5.6 at each temperature.

5. Measurement Method

5.1 Wear thickness measurement

(1) Measurement device
Use measurement devices such as micrometer or correspondent to this.
Measurement precision should be less than 0.01 mm.

(2) Measurement position
To measure wear of brake linings and pad, decide measurement positions as follows,
For a brake lining, 4 ~ 6 points per a side and totally 8 ~ 12 points. For a pad, 4 ~ 8
points per a unit (See Fig. 2)
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