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Abstract :In order to solve the problem of loud noise of automobile braking, taking a certain electric vehicle

disc brake was the research object, a 3D model of the brake was established by using Soildworks software, and

the model was analyzed by complex modal analysis on Workbench platform, and the distribution of vibration

and noise during braking was obtained. The structure of the brake pad was optimized by means of chamfered,

digging grooves in the middle and riveting the shim in the steel back. Finally, the NVH performance test of

the brake before and after the improvement carried out using the Dynamometer-GIANT 8600 inertia test bench.

The experimental results showed that the lower the friction coefficient, the smaller the real part value of the

complex eigenvalue of the brake, and more stable the system. The improved brake could effectively reduce the

frequency of the unstable modes of the system, so that the braking noise of the vehicle was significantly

reduced at low speed, and the NVH performance of the brake was significantly improved.
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Fig.2 Disc brake mesh map
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Table 1  Brake model material parameters
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different friction coefficients
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before and after improvement
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Table 2 The number of noise of occurrences
brake before and after improvement

in the basic conditions
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Fig.6 Relation diagram of noise and frequency and temperature of brake

before improved under the basic conditions



HEFEFE , % . 35T Workbench 8y 4 X % 30 84k 20 & & 247 5 1 1L

-85 -

TP B 70 B M TR A T ARG Y

AUEE, ) 4% B2 T 1. 5% ] 3l B2 X

. WP A JRE ) e L e DEOR ) B e 7. 1% ik b
3.3 HBSRHNNBREEEESRELZEER 2 13.7% AT REERTEGE 745 50% .

XE

32 3 UGS I 2l ae i AR EE 5 R B
WIS R R OC R R BR 3 WA M, H3h
2 it ) S AR W LR TR TR R EUE ETHE T
R B35 B0 06 1L BE 7E 100 ~ 200 °C 2 i) i),
PR B AR H K, o 150 °C B 1fi 3 H 0 Mg
T A5 B e 5 T SRR S BEAE 10 km/h B
PRI P A2 e vy, 26378 5 A ) Bt
PR A%, WDV AEAR R B o 2l , M s
AT REMEE . AN, AR 3 FIE Y B S 1
Tl ZhAS AR e B B % ] 3 M s B 5 Al

4 g

AR B X Bl ) Sk s e s
REPERE bk 5 AT Bt , 18 4 Workbench (142
BRI R G AT E L2 IR
L, SR Xk R 4 e A A AT A A it e e AE
Dynamometer-GIANT 8600 54150 & F i T
FROC A IIE. AR 4518

1) 337 8 A 3 i B 45 DR B 0y el e 3o 42

AL RE BTS2 V)N TR S R M AR K 5
FERROBOR , RGEATRE RS B SRR, A

120 o BB T DR ] B T

120 o BIdEHl s TO0 3 4 3h .00
Z 100
E 90 g a A
80 \ ¥ 28

70 — a - 0 A -

0 2000 4000 6000 8000 10000
B #/ Ha

a) ZEAR T OL T AR5 P R OR R A

600 — VIR A BUHERISN T 00 B RIS T AL A FIShHE T - B T 18 000
& 500 15000
& 400 12000 =
Z2 300 9000 5%
£ 200 6000 &
= 100 3000
0

100 200 300 400 500 600

700

800 900 1000 1100 1200 1300 1400

il 3

b) 1 A il T ] 2l e i ) 0 U R o A 1R
B7 RAIAT, KM BENRTERE BEXLE
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after improved under the basic conditions
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Table 3 Shows the relationship between the temperature, speed of the first brake and the
noise before and after the brake %
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I 0.1 1.7 4.0 1.6 0.6 7.1 0.0 0.8 0.0
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