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Abstract

This paper describes an Electronic Speckle Pattern Interferometry system which has been
designed for measuring vibration patterns and quantitative measurement of vibration amplitude
fields by using the time average method on a object. Visibility of fringe patterns is more improved
by using the phase stepping and frame average method to reduce speckle and electric noise. And
a bias vibration is introduced into the reference beam to shift the Ji fringes so that fringe shift
algorithms can be used to determine vibration amplitude. The experimental results are compared
to those of the FFT analyzer and the FEM modal analysis.
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Fig. 10 Cantilever plate vibrating at 2160 Hz
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Cantilever plate vibrating at 2890 Hz
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(b) FEM modal analysis
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Cantilever plate vibrating at 3108 Hz
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Table 1 Comparison the results of between ESPI experiment and FEM modal analysis

mode number 1 2 3 4 5 6 7 8 9
ESPI(Hz), © 63 337 396.9 1076.2 1,112 | 1,978 | 2,160 2,890 3,108
FFT (Hz), @ 62.5 3375 400 1087.5 1,137 | 2,000 | 2,225 2887.5 2,138

FEM (Hz), @ 60.5 333.8 379.7 1,059 1,071 | 1,950 | 2,117 2,977 3,109

9% difference

of @ and @ 0-8 0.15 0.8 1.04 2.2 11 2.9 0.08 0.9
% difference
of @ and @ 4.0 10 4.3 1.6 3.4 14 2.0 3.0 0.0
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