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Abstract : This paper deals with a squeal noise in a brake system. It has been proved that the squeal noise is
influenced by the angular misalignment of a disk, disk run-out, with the previously experimental study. In this study, a
cause of the noise is examined by using FE analysis program(SAMCEF) and numerical analyses with a derived
analytical equation of the disk based on the experimental results. The FE analyses and numerical results show that the
squeal noise is due to the disk run-out as the experimental results and the frequency component of the noise equals to
that of a disk's bending mode arising from the Hopf bifurcation.
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Table 1 Natural frequencies of the parts by FE analysis

Order | Caliper (Hz) Disk (Hz) Pad (Hz)
1 888 2343 723
2 912 3059 988
3 1866 3491 1810

(a) 2nd mode (3059 Hz)
Fig. 1 Mode shapes of the disk

(b) 3rd mode (3491 Hz)
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Table 2 Material properties of the disk and pad
Disk Pad
E (GPa) 100 0.35
i 0.29 0.2
p (kg/m®) 7200 1450
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(b) 0.3mm run-out

Fig. 3 Accelerations and power spectrums of the pad

Fig. 2 FE model
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(c) Projecting on the X - Y plane
Fig. 4 Schematics .of a rotating disk with angular misalign-
ment
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Table 3 Natural frequencies of the disk for §2 = 0 RPM

(0,0) ©,1) ©,2)
Natural frequency (Hz) | 2652.6 27204 3069.7
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