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EVALUATION OF MICRO-CRACK DISTRIBUTION
USING INVERSE HOMOGENIZATION METHOD

Junji KATO, Ryosuke KASALI, Takashi KYOYA and Kenjiro TERADA

Detection of micro-cracks is very important to lengthen the lifetime of structures because micro-crack is a signal of initi-
ation and growth of deterioration of materials and eventually degrades the mechanical performance of structures. How-
ever, no practically useful non-destructive testing device for large scale structures can capture the essential micro-crack
for large structures in reality. In the meanwhile, nowadays, non-destructive testing simulation is also gaining attention.
The term, non-destructive testing simulation, means a numerical testing for crack inspection applying computational
mechanics. The present study proposes a method to determine micro-crack topology giving an equivalent homogenized
macro-stiffness tensor to the prescribed anisotropic material stiffness tensor by applying an inverse-homogenization
method. We demonstrate the accuracy of the evaluation of the proposed method in terms of a series of numerical
simulations.
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