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A Study on Quantitative Visualization of Vibration Mode Shape
of Disk Brake by using Stroboscopic ESPI
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ABSTRACT

Brake squeal noise has been a problem since the early days of motoring, It is important
to obtain vibration mode shape for reduction of brake noise. Stroboscopic Electronic Speckle
Pattern Interferometry is a very powerful measuring method for study of vibrating objects in
static state compared with conventional methods because this method can give both resonance
frequency and quantitative visualization of vibration mode shape at the same time. In this
paper, we performed qualitative visualization and quantitative analysis of vibration mode
shape of disk brake by using stroboscopic ESPI and phase shifting method. The stroboscopic
wavefronts are obtained by chopping continuous wave laser beam using acousto-optic
modulator. Experiments were performed at the same constraint conditions as disk brake of
the practical vehicle as far as possible. The experimental results of this paper show
qualitative measurement of vibration mode shape and quantitative visualization of vibration
amplitade of disk brake with 3D plotting.
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Fig. 1 Intensity modulation of laser beam
by AQ modulator
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Fig. 3 A schematic of stroboscopic ESPI
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Fig. 4 A schematic of image acquisition
system to measure vibration mode shape
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(a) Fringe pattern

(c) Stiroboscopic ESPI  measurement result
at3124Hz : upper waveform, LDV measure
-ment resalt at 3124Hz . lower waveform

Fig. 7 Vibration mode shape of disk brake at
3124 Hz
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Fig. 8 Vibration mode shape of disk brake
at 5031 Hz
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