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ABSTRACT

The non-contact laser measurement system what can be used for the vibration analysis of structures is discussed. There
are few systems using laser speckle interferometer for vibration analysis. One of these systems is the Electronic Speckle
Pattern Interferometer (ESPI). With ESPI system, one can obtain the vibration mode shape qualitatively and the maximum
vibration amplitude quantitatively of the structure at each resonance frequency. In this paper, the phase-shifting ESPI system
with stroboscopic illumination for measuring vibration mode shapes is constructed and the operating software is programmed.
The results are compared with that of commercial ESPI system.
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Fig. 1 Schematic of ESP! for measuring out of plane
displacement.
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Fig. 3 Flowchart of vibration measurement program.
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Fig. 4 Comparison of vibration mode shape phase maps
resulted from commercial 3D Vibro ESPI and that of
developed vibration measuring system. (a) to (d) for 3D
Vibro ESPI and (e) to (h) for developed system

Table 1 Comparison of vibration resonance frequencies

Frequency (Hz)

3DESPI | (a)567 | (b)838 | (c)1304 | (d) 1520

Dev. Sys. | (€)400 | (822 | (2) 1268 | (h) 1491
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