BEREISE 964K KZEHAEHLE pp.356~361

HA 242 2HEA ol

Vibration Analysis of

oot 213 WS all A

L oudspeaker by Using

Electronic Speckle Pattern Interferometry

4 HTHESO thehy), & ZeHM S0 cistd), 2 A&:
J. K. Kim(Graguate School, Chonbuk Univ),K.
Y. J. Kang(Chonbuk Univ), D.

=20), 2 SRESE)
Rho(Graguate School, Chonbuk Univ)
Kim(Chonbuk Univ)

==

ABSTRACT

Nowadays, Electronic Speckle Pattern Interferometry is a well established measuring technique with a
wide range of industrial applications, particularly in the fields of deformation measurement and
vibration analysis. Comparing with holographic interferometry, it has some attractive features, which
are rapid recording and reconstruction, satisfiable automation etc. Time-average ESPI was used to

provide vibration mode shape of an object whose vibration amplitude is given as a fringe pattern.
However, it is not possible to determine the direction of motions of a point on the object at any given
time, because time-average method does not give any information about the phase of vibration. A
better technique is stroboscopic method which can measure the amplitude and phase of vibrating
surface. In this paper, loudspeakers were tested by these two methods and the mode shape and

amplitude of vibration were visualized. As measured results, we can assume that these techniques will
be applied directly in the loudspeaker industry.
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Fig 2.1 Square of the zero order Bessel function
of the Ist kind
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Fig 2.2 Intensity modulation of laser beam
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(a Speaker with polypropylene vibration plate

(b Speaker attached anti-vibration rubber
¥ig 4.1 Time-average fringe pattern at excited
frequency 2100 Hz
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(c) D type speaker at excited frequency 1900 Hz
Fig4.2 The fringe pattern of time-average method



(c) D type speaker at excited frequency 1900 Hz
Fig 43 3-D plot of amplitude
by stroboscopic method
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(a) B type speaker without defect at
excited frequency 1000 Hz

(b) B type speaker with defect at

excited frequency 1000 Hz
Fig 4.4 Time-average fringe pattern
with respect to defect
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Fig 45 Time-average fringe pattern of quad
paper speaker (F = 1000 Hz)

Fig 4.6 3-D plot of quad speaker amplitude
by stroboscopic method (F = 1000 Hz)
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