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Figure 1 Finite element model of disc brake
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Table 1 Thermophysical property parameters of brake disc and pads

PP B/ MPa

PAEF RZB/ (Wem™ - K™")

Pk Z8/(107°K™) e/ (J- kg -K™)

WECC TRGiE mEA MO BB WO B4 B EEA
100 95 000 1 300 43. 06 1. 10 11.65 18 530 1 250
200 90 000 530 44.23 1.20 12. 84 30 563 1 295
300 90 000 320 43.55 1.15 13.58 32 611 1 320
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Table 2 Material parameters of other components

R W/ (kgom™) AMERIE/MPa JHFALL

il B B i 7 800 197 000 0.30

I 28 7 220 180 000 0. 30
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Figure 2 Cloud diagram of brake disc temperature distribution at different times
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Figure 3 Axial displacements of circumferential nodes of inner and outer brake discs at different times
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Figure 4 Circumferential thickness variation of brake
disc at different times
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Figure 5 Surface contact model of disc brakes
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Table 3 The parameter values involved in brake

dynamics model simulation

ZH By SR By
m,/kg 1.5 k/(N-m™)  6.5x10°
m,/kg 0.1 e,/ (Nes-m™) 0.2

my/kg 0. 45 ¢,/(Nesem™) 0.3
Tep/ M 0.133 ¢.,/(Nesem™) 0.2
k/(N-m™)  7.8x10° || ¢,/ (N-s*m™) 6.0
k/(N-m™)  3.5%10° || ¢,/(N-s-m™") 22
k./(N-m™) 2x10° o 0.4

k,/(N-m™) 4x10°
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Figure 6 Measuring point arrangement of bench test
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Figure 7 Initial disc thickness variation
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Figure 8 Superposition displacement curve of brake
disc thickness variation
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Table 4 Comparison of superposition result and

experimental result of thickness variation

TS E] o/s B MR 2/10 mm S22 /10 mm

0.73 148 152

1.46 154 159

2.19 154 157

2.92 162 168

3.65 127 131
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Figure 9 Simulation results of brake surface contact model
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Figure 10 Measurement results of bench test
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Table 5 Comparison of simulation and test results of

brake pressure variation and brake torque variation
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Brake Judder Analysis of Disc Brake Considering Thermal Deformation

PAN Gongyu'’, FENG Yagi', CHEN Lin’, XU Yu’, XU Qizhao’

(1.School of Automotive and Traffic Engineering, Jiangsu University, Zhenjiang 212013, China; 2.Jiangsu Hengli brake manu-
facturing Co., Ltd., Taizhou 214500, China)

Abstract; In order to improve the prediction accuracy of brake judder by brake dynamic model, a brake
dynamic model was established, in which the contact form between components and the displacement input of
model were more in line with actual situation. Firstly, the finite element model of ventilated disc brake was
established by using finite element software, and the disc thickness variation caused by friction heat was calcu-
lated by using thermal-structure coupling method. Then, an eight-degree-of-freedom dynamic model of brake
system was established in the contact form of face to face between disc and block. At the same time, the initial
disc thickness variation of brake disc with judder fault was measured by experiment. The initial thickness varia-
tion was superimposed with thickness variation obtained through thermal-structural coupling simulation, and
the superimposed displacement was taken as displacement of brake block in dynamic model. The brake
pressure variation and brake torque variation was predicted by dynamic simulation. Finally, the reliability of
model was verified by experiments. The results showed that the error between simulation result and test result
of brake pressure variation is 13. 18%, and the error between simulation result and test result of brake torque
variation was 11. 15%. 1t was concluded that the superposition input of initial disc thickness variation and
thickness variation generated by thermal deformation of disc could make the brake dynamic model have a good
accuracy in predicting brake judder, and the brake surface contact model established could effectively predict
brake judder.
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