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Brake Judder due to Disc Run-out

A4 At
Bum~Sik Shin and Yeon-Sun Choi

Key Words

Judder(Hd), Run-out(#o}%), Disc Brake(t]2a Bgo]=)

ABSTRACT

Brake judder of an automotive vehicle is defined as an abnormal vibration of low frequency during

braking. Under the assumption that judder occurs due to disc run-out and is a resonance phenomenon

with a specific parts of the automobile, computational simulations using SAMCEF software were performed in

this paper. The results show that the stabilizer of the car is a possible part which makes the judder vibration

due to resonance. And initial braking velocity, the magnitude of run-out, and the friction coefficient between

disk and pad are the influential factors to the brake judder.
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(a) Front (b) Rear
Fig. 2.1 CATIA 1/2 car model

(a) Disc-pad model (b) Quarter car model

(d) 1/2 model(rear)

(c) 1/2 model(rear)
Fig. 2.2 SAMCEF model

(b) Damper
Fig. 2.3 SAMCEF window(Damping and stiffness

coefficient)

Fig. 2.4 SAMCEF window(friction coefficient)
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Fig. 2.6 Mode shapes of the rear stabilizer bar

Table 2.1 Natural frequencies of the model
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(d) 4th mode
Fig. 2.8 Mode shapes of the 1/2 car model (front)

Table 2.2 Natural frequencies of the model

Ist mode

2nd mode 61 37
3rd mode 92 46
4th mode 103 55
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Fig. 2.9 Time response of the disc
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(a) Time response (b) Frequency response

Fig. 2.10 Responses of the 1/2 model
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(b) 1000 RPM
Fig. 2.12 Run—out responses of the 1/2 model
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(b) 1000 RPM
Fig. 3.1 Time response of disc
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(a) Run-out : 0.02 mm

(b) Run—out : 0.3 mm
Fig. 3.2 Responses of the disc-pad model

Table 3.1 Analysis conditions of disc—pad model

Friction coefficient

0.02 mm - 0.3 mm
1000 RPM

Run-out

Disc speed
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(b) Friction coefficient : 0.4
Fig. 3.3 Responses of the disc-pad model
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