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Dynamic Analysis and Experimental Verification of Brake Judder considering Quality
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ABSTRACT

The problem of brake judder is typically caused by quality defects in manufacturing. This quality problem, however, can’t
be controlled deterministically and requires analyses and designs considering uncertainties. This paper presents a method for
dynamic analysis of a brake judder considering uncertainties. Firstly, quality defects, which come from the uncertainties, are
determined by examination of symptoms of the brake judder quality problem. Effective quality defects are selected by
investigation of process capability and comparison of sensitivity of each quality defects and noise levels of the effective
quality defects are determined. Secondly, Flexible multibody dynamic analysis and finite element analysis according to the
proposed method are carried out. Finally, The analysis results are compared with the test results with noise levels of the

effective quality defects.
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Fig. 1 Drum brake system
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(b) Post assembly
Fig, 3 Eccentricity and deformation of a drum
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(b) Drum concentricity
Fig. 5 Process capability

Table 1. Kind and level of noise factors
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(b) Sub system for Brake test
Fig. 8 Brake dynamo test device
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Fig. 7 Conceptual Process for dynamic analysis with noise factors
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(¢c) Time history of brake torque variation
Fig. 10 Time history of brake torque
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(b) The other design
Fig. 11 Comparison of brake torque variation
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Fig. 12 Comparison of standard deviation of brake
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(b) The other design
Fig. 13 Comparison of mean value of brake torque
variation w.r.t applied pressure
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