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Abstract : Hot spot phenomenon that occurs, during judder vibration, is locally concentrated heat due to friction
between brake disk and pad. It is important to understand the reason behind hot spot phenomenon, for reduction of
judder vibration. In this experimental study, experiments were performed in accordance with rotation speed of brake
disk, pressure of master cylinder and pad length for achieving different aspects of hot spot phenomenon. Temperature
distribution of hot spot was obtained by using the infrared camera. As the hot spot occurred, vibration was measured
and frequency analysis was performed. Finite element analysis of thermal deformation of disk was performed by using
temperature distribution that was achieved by experimental results. And mode shapes of disk was analyzed by finite
element analysis and compared with experimental results. It was observed that the excitation frequency band of
frictional contact and frictional force mainly affects the hot spot phenomenon.
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Fig. 1 FE model of brake disk

Table 1 Material properties of brake disk and pad
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Fig. 2 Temperature distribution of brake disk (1800rpm, 2bar)
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Fig. 4 FE Analysis Results: Mode Shape of Brake Disk

Table 2 Results of FEA and measuring of mode frequency
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(b) z-direction displacement
Fig. 3 Simulation results of thermal deformation
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and shape of brake disk
Mode FE Analysis (Hz) | Experiment (Hz) | Error(%)
Tth 1,183 1,156 23
10th 2,660 2,650 1.2
16th 4,252 X -
25th 5,900 X -
3AS R AN =Y W 2y
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Table 3 Measurement conditions of hot spot and vibration

Pad area/rpm 1500 1800 1980
100% v v v
80% X v v

Photo. 1 Infrared camera
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Fig. 7 Hotspots at 1800 rpm (Pad length: 80%, 2bar)

Fig. 8 Hotspots at 1980 rpm (Pad length:80%, 2bar)
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Fig. 9 Auto spectrum at idle condition
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Fig. 10 Auto spectrum and power cepstrum at 1500rpm (Pad

length: 100%)




o3 Bejo|S0jjA FE ke ZS0] o) D)X= I o7

o 1000 | 2000 000 4000 5000 6000
Hz
(a) Auto spectrum (2bar)
~—— Power Cepstrum
20
15
':g fo
101 1126,
s 135
AL
L= . : : T
0.0 01 0.2 03 04 05
Time (ms)

(b) Power cepstrum (2bar)
Fig. 11 Auto spectrum and power cepstrum at 1800 rpm
(Pad length: 100%)
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