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A New Analysis Method for Motorcycle Brake Squeal Noise and Its Adaptation
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ABSTRACT

Concerning low frequency brake-squeal-noises of
motorcycles, the noise caused by structural instability of
the system was solved with the analysis of the mode-
coupling mechanism by using the complex eigenvalue
analysis. An equation of motion of the brake system was
simplified by converting from physical domains to modal
domains. Required parameters for the stability analysis
were obtained from the normal mode solution of system
model. Moreover, the time for a repeat calculation in
different friction coefficients and an instability-causes
analysis in a mode were enabled to decrease 70% or
more by using a numerical-analysis solver. An analysis
model with high accuracy was established and was
applied to the new approach, and to specify a mode
affecting squeal noises and to study countermeasures
were performed. From the test result for modified brake
system, it was verified that the new method is effective
for predictions and countermeasures of noises in the
designing stage.
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Fig. 1 Front brake system of test motorcycle
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Table 1 Contribution rate of strain energy

Mode number 14 Mode number 15
Frequency 1220(Hz) | Frequency 1260(Hz)
Parts group Strain energy (%)

Pad A 0.37 0.6

Pad B 0.5 0.52
Bolt 0.37 0.3

Support 0 0.04
Caliper 0.64 2.44
Backplate A 0.49 0.14
Backplate B 0.06 0.1

Disc 57.1 17.08
Spring Ks 10.7 34.95
Beam 0.03 0.12
Wheel 30.2 43.71
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