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Background
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--- Our focus ---

Brake squeals

Brake squeals after standing at low temperatures

occurring at low speed and low G force

Hot squeals

Cold squeals
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Objectives of our study

1. Clarification of the mechanism of brake squeals after 
standing at low temperatures.
.
2. Clarification of the relation between brake squeals, COF, 
negative µ-v slope, and transfer film (T/F).

2006-01-3190

Brake squeals after standing at low  temperatures

Increase of COF and negative µ-v slope

Friction of T/F and disc pad

Disc pad elasticity

Mechanism of brake squeals

Friction of rotor and disc pad
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Measurement conditions
Dynamometer test

Caliper : Floating caliper (single piston)
Cylinder area                             25.68 cm2

Disc pad : Non steel type
Flatness of reverse side           < 2 µm

Disc rotor : FC250
Rotor diameter        296 mm
Roughness                             < 1.6 µm
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Test procedure of brake squeals
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Burnishing

Squeal test

after cooling

20 oC 60%

------ 1 hour ------

400 times

10 times

10 times

80km/h

10km/h

10km/h

0.3G

0.49MPa

0.49MPa

Burnishing temp. : 100 oC, 200 oC, 300 oC 

20 oC 60%

5 oC 90%

Cooling 20 oC 60%

------ 6 hour ------Standing 5 oC 90%

Squeal test

after standing
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Calculation of COF and negative µ-v slope 
COF

Time (sec)

2.0 sec

µ3
µ2

Negative µ-v slope =
VT3-VT2

((m/ sec)-1)

T2 T3
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µ3- µ2

T1

µ1

COF              = Average from µ1 to µ3

T2 : Stop time 
before 2 seconds 

T3  : Stop time 
VT2 : velocity at T2
VT3 : velocity at T3
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Variation of sound pressure
after standing at low  temperatures

After cooling After standing
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Brake squeals of 1,650 to 2,000 Hz occurred.
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After cooling After standing
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Variation of COF 
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Same level

High sound pressure

Low sound pressure

Variation of COF 
after standing at low  temperatures
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High negative µ-v slope

Low negative µ-v slope

Increasing negative µ-v slope

Negative µ-V slope during noise test 



11

Relationship between brake squeals
and COF , negative µ-v slope
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Brake squeals occurred by the synergistic effect 
of COF and the negative µ-v slope.
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