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Analysis of the Friction Induced Instability of Disc Brake
Using Distributed Parameter Model
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ABSTRACT

This paper deals with friction-induced vibration of disc brake system under constant friction
coefficient, A linear, lumped and distributed parameter model to represent the floating caliper disc
brake system is proposed. The complex eigenvalues are used to investigate the dynamic stability and
in order to verify simulations which are based on the theoretical model, the experimental modal test
and the dynamometer test are performed. The comparison of experimental and theoretical results
shows a good agreement and the analysis indicates that mode coupling due to friction force is
responsible for disc brake squeal. And squeal type instability is investigated by using the parametric
analysis. This indicates parameters which have influence on the propensity of brake squeal. This
helped to validate the analysis model and establish confidence in the analysis results. Also they may

be useful during system development or diagnostic analysis,
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Table 1 Experimental and theoretical natural
frequencies of the disc

2 1096 1221 11.40

3 2478 2354 5.00

4 4018 3751 6.64

5 5656 5383 482

6 7325 7232 1.26

7 9041 9282 2.66

8 10778 11523 6.91

9 12556 13944 11.05
Table 2 Experimental and theoretical natural

frequencies of the pad ,

1 922 653 292

2 1975 1799 89

3 3920 3527 100

4 5815 5831 02

5 7470 - -

6 8980 8710 3.0
Table 3 Experimental and theoretical squeal
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