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Elucidation of in-plane squeal phenomena of disk brake focusing on natural
vibration of brake disk
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Disk brakes used in automobiles and industrial machines sometime generate
high frequency noises called squeal. When the brake disk expands and contracts in the in-plane
direction, it is called in-plane squeal. We clarified the generation mechanism of in-plane squeal.
First, a simple analysis model was created in which the disk vibrated in-plane and out-of-plane
simultaneously. It was theoretically shown that a squeal occurs when the disk has a natural
vibration that oscillates at an out-of-plane amplitude 1 relative to an in-plane amplitude of 10.
Next, it was measured that such a natural vibration existed in the practical disk where in-plane
squeal occurs. In addition, we have developed a device that simplifies the structure of the pad
caliper so that in—?lane squeal can be generated stably. In the future, we will make changes to the
disk to reduce in-plane squeal and verify the effect.
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(a) Impact test for in-plane direction
140 1260Hz 2600Hz  4250Hz 6050Hz 8240Hz
120 ' ' ' : ’
100
T 60 / ;
= 40 /N N AN V7 A 7
20 A I L 'A T VvV S\ 1
= 0 ﬁk/ "\BJVA N § :\‘/;>g£f : “wN ‘x{ : WN
8 :4218 ""',:’jit\/ i \V( \l} i V \:\KR Res uiau\.c (Iu 7p1ane)
:gg , : ' E i......~.Resonance (Out-plane)
199 2000 4000 6000 8000 10000
Frequency [Hz]
(b) Impact test for out-plane direction
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