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A Study on Vibration Mode Shape Measurement of Disk Brake
by Using Time-Averaged ESPI
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Abstract |

|

Electronic Speckle Pattern Interferometry(ESPI) is a powerful tool to measure the vibration mode shape and resonance
frequency for modal analysis. As for ESPI, this method is very suited for

full-field measurement of objects in industrial

areas because the interferograms are recorded with a video camera and evaluated in real-time with a computer. In this
study, We performed experiments at the same constraint conditions as disk brake of the practical vehicle as far as possible
and obtained the resonance frequencies and vibration mode shapes by using time-averaged ESPI at once. Finally, to assure
the expetimental results by time-averaged ESPI, we also compared those with results obtained by Laser Doppler Vibrometer

and obtained good agreement.
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Fig. 2 Vector diagram showing sensitivity to displacement
in out-of plane interferometry
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Fig. 3 A schematic of Electronic Speckle Pattern
Interferometry to measure vibration mode shape of
the disk brake
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Fig. 4 A schematic of image acquisition system to measure
vibration mode shape of the disk brake
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Fig. 5 Disk brake was constrained to measure vibration
mode shape

O RIS F-E R PE R DEEIE
238 A AsAel 2adel Qi Taa Dyo)zs)
Hew B e FE2AL 771 Ad) 42T A
Fig.5 ol 2% @el 4328 2E2 743 A7
o} Fig.6old 2ol ARY e B4 w47l %
HE 32 71719 2E71% olgse] ad Byl
Su3 9ue 244 e, A 3 B
Be st UAE oNBAnTE olgde Ao 2L
S 2 A7e) A=4E ZYar] dal A4E LDV

L
A



FxFA71A%EA A 8 ¥ A 4 & 1999, 8

(Laser Doppler Vibrometer)s t23 Hgo]=a9] <
1.5 m Al 24Ad 488 F4] ¥=% dxsin, o
AY eAR~FE AAANA HAE B 2 Fue
ZHA FAl HEAA o el dEASE Bla
Mateitt.

Exciting Point

Side Part

Rear Part

Fig. 6 Excited parts of the Disk Brake
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Fig. 7 Fringe patten & resonance frequency of the disk
break
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Fig. 8 Fringe pattern & resonance frequency of the disk
break
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Fig. 9 Fringe patten & resonance frequency of the disk
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Fig. 10 Fringe patten & resonance frequency of the disk
break
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