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Solving the inverse problem of identifying internal boundaries and estimating the
mechanical properties of materials using optimization methods in materials with variable
modulus of elasticity

M.H. Mozaffaril”, R. Naseri?,M.zare Mehrjardi
! Assis. Prof., Mech. Eng., Tech. and Voc. Univ. (TVU), Tehran, Iran.
2 Assis. Prof., Mech. Eng., Tech. and Voc. Univ. (TVU), Tehran, Iran.
3 Assoc. Prof., Mech. Eng., Ardakan Univ., Ardakan, Iran

Abstract
One of the applications of optimization methods is solving the inverse problems of identifying internal
boundaries, estimating the mechanical properties of materials and etc. In most of the articles, due to the
simplicity of the relationships, the cases where the material is a homogeneous body have been considered,
But in industry, when two molten material are combined together, there is a possibility that the resulting
material is non-homogeneous material. In this article, identifying the geometry of the irregular internal
boundaries between three materials and estimating the mechanical properties is presented. The intermediate
material has a variable modulus of elasticity. This problem has been studied by combining three methods
of colonial competition algorithm, simplex and conjugated gradian method along with the numerical
method of Boundary Elements Method. The effect of the type and hardness of the constituent materials of
the non-homogeneous body and the effect of the geometry and position of the internal boundaries on the
convergence have been investigated. The obtained results indicate the power and ability of the presented
method to estimate unknown parameters.

Keywords:Boundary Elements Method (BEM); Imperialist Competitive Algorithm (ICA); Optimization;

Identification; Non- homogeneous body; variable modulus of elasticity.
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