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ABSTRACT

The vibration mode shape changed by the phase angle that can be controlled by phase-shifting ESPI system is discussed.
For the phase-shifting ESPI experiment the stroboscopic illumination by using AOM(Acousto-Optic Modulator) is needed,
and the initial phase angle can be adjusted by the program. The vibration mode shape is changed when the initial phase angle

is changed. We examined the vibration mode shape change due to the initial phase angle change at each resonance frequency.

Through this study, we found that in the vibration testing using phase-shifting ESPI the vibration mode shape is improved
the quality by adjusting exact phase angle and the error of the quantitative vibration analysis can be reduced.
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Fig. 1 Photograph of a speckle pattern.
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Fig. 2 Schematic of out of plane ESPIL.
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Fig. 3 Stroboscopic illumination synchronized with the
vibration of an object.
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Table 1 Mechanical properties of specimen

Young’s Modulus | Poisson’s Ratio
193 GPa 0.3

Density
8000 kg/m’
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Fig. 4 Arrangement of phase-shifting ESPI system,

specimen, and speaker.
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Table 2 Mode shapes at each resonance frequency.

Mode Ist 2nd 4th 5th

Freq.
(Hz)

Shape
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Fig. 5 Mode shapes due to the phase angle change at each
resonance frequency. (a)-(f) for 2¢ mode; (g)-(1) for 4™
mode; and (m)-~(r) for 5 mode. (a). (g), and (m) for 30°;
(b), (h), and (n) for 60°: (¢), (i), and (o) for 90°; (d), (j).
and (p) for 120°; (e), (k). and (q) for 150°; and (f), (1), and
(r) for 180°
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