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Effect of Honeycomb Complicated Material Structure on Shearography

JIA Xiao-yan', MA Tie-jun'**
(1. School of Machine and Automobile, South China University of Technology, Guangzhou 510640, China;
2. Guangzhou SCUT Bestry Technology Corporation, Guangzhou 510640, China)

Abstract: In order to find the effects of honeycomb material parameters on results in shearography NDT for
honeycomb materials, calculations by finite element method are made. The theoretical formula of off-plane
displacement of defect in shearography NDT for honeycomb materials is deduced based on the model of clamped
circular thin plate under uniformly distributed load. The secondary development of Abaqus is made based on python,
the process of shearography NDT for honeycomb materials is simulated by finite element method, the effects of load,
defect size, skin thickness and honeycomb thickness on the maximum of off-plane displacement are analysed: when other
conditions are fixed, the maximum of off-plane displacement is proportional to load and is the forth power of defect radius,
it is inversely proportional to the third power of skin thickness and it has nothing to do with honeycomb thickness.
Simulation by finite element method and experiment of shearography NDT for honeycomb materials are made, the reliability
of simulation is verified, and simulation can provide theoretical guidance for practical detection.

Keywords: Honeycomb structure; Shearography NDT; Finite element method; Off-plane displacement
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