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Abstract

This work presents the crack damage detection for plate structure. First, the structural
mode shape of both cracked and undefected free-free plate 5 obtained by the finite element
analysis (FEA) for the cases of different crack depth, different crack locations, two cracks and
skew cracks. Three faults defection method are developed to find the crack location based on the
change of the mode shape difference, the slope of mode shape difference and the strain energy.
Differential quadrature method (DQM) is aso introduced and employed to determine the partial
derivatives of mode shapes that are required in order to obtain the damage index. The three faults
defection methods can reasonably predict the crack location for all cases. Both the slope of mode
shape difference method and the strain energy method can be used jointly to achieve better fault
prediction.

Keyword nondestructive inspection, free-free plate, finite element analysis (FEA), mode shapes,

the mode shape difference method, the slope of mode shape difference method, the
strain energy method, the differential quadrature method (DQM).
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