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Electronic speckle pattern
interferometry (ESPI) is a powerful tool for
the full field measurement of a deformed
body. In this project, a three dimensional
vibrating  block which couples the
out-of-plane and in-plane motions will be

investigated by using the
amplitude-fluctuation ESPI (AF-ESPI). This
method demonstrates its advantages of
combining the high processing speed like the
subtraction method with the high fringe
sensitivity just like the time-averaged method.
The optical system for AF-ESPI will be
employed to analyze the volume vibration of
piezoelectric  material for  rectangular
parallelepiped configuration. Based on the
fact that fringe patterns appears a clear figure
only at the resonant frequency measured by
AF-ESPI  method, both the natural
frequencies and the out-of-plane and in-plane
vibration mode shapes can be successfully
obtained. It is worthy to investigate the
whole-field (three-dimensional) resonant
vibration modes by combining out-of-plane
and in-plane vibration at each face. The
impedance analysis as well as the finite
element method (FEM) with
three-dimensional model will also be
conducted. Finally, an optimum method will
be used to inverse calculation of elastic
constants for piezoelectric material based on
the experimental measurement of resonant
frequencies and mode shapes.
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B | M
Mode1 | 49400 | 49750 | 50259

Mode 2| 85300 85600 87243
Mode3 | 87600 | 87850 90223
Mode4 | 104100 104325 107337
Mode 5| 123650 123650 124035
% 2 [0/45/90/-45], 4 EH ARt R 5.4 %
sk s, sk sk
KB4 | 15.866 15.866 -7.944 47.62
RFra| 1683 16.83 -5.656 44.97
BE% 5.73 5.73 -40.45 -5.89
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r— Rayleigh-Ritz| Experimental result | FEM result
method Hz error Hz error
(Hz) (%) (%
Mode 1 2902 2970 2.29 [2915| 0.45
Mode 2 4459 4480 047 [4418|-093
Mode 3 6693 6770 1.14 6839 | 2.13
Mode 4 8007 7880 -1.61 | 7844 -2.08
Mode 5 14888 14580 -2.11 |14556| -2.28
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