(®)
2012 2015

Multi-scale non-destructive simulation using an inverse homogenization method
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EFIT

This research takes numerical approaches; EFIT and the inverse homogenization
method using the finite element method; aimed at identifying the distribution of micro-cracks, which
cause degradation of, and damage to, structures. The research proposed a series of methods using
optimization algorithms to calculate the micro-crack distribution with material stiffness equivalent to
that of the given anisotropic material, and examined how well the methods modeled the distribution. While
previous studies on non-destructive testing simulation by means of topology optimization are able to
identify only a few damaged parts in material, this method is able to reproduce the directions of damaged
parts, micro-cracks: this improvement is a step forward in the development of this field.
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