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A Study on the Vibration Characteristics of Thin Plate
with Crack under Tension using ESPI
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Absiract This paper presents the vibration characteristics of a rectangular plate with 45° oblique crack subjected to a
uniaxial tension. The experiment is adopted by the time-average Electronic Speckle Pattern Interferometry(ESFI) method.
The natural frequency and mode shape are considered accurately according to the increase of tensile load. When tensile load
is zero, the vibration modes are agreed with the smooth and the 45° obliquely cracked plate. But according to the
increasement of load, it is shown that vibration modes are extremely varied. The effects of the crack under the vibration
are discussed in detail. It is indicated that the increase of load makes the variation of the frequencies and modes conplicate
in the range of even a small load The results are agreed with the FEM analysis within 5 %.
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Table 1 Material Properties of specimen
Young's Modulus (E) allowable stress Poisson's Ratio () Density. ( 0)
68.67 GPa 492 MPa 0.31 2755 kg/m®
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