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Numerical analysis of the fracture parameters in the
sliding contact problem between a rigid flat punch and a
FG semi-infinite medium in the presence of a surface crack

A. Talezadeh Lari', M. Sadighi*"

1- MSc Graduate, Mech. Eng., Tehran Univ., Tehran, Iran
2- Assoc. Prof., Mech. Eng., Amir Kabir Univ., Tehran, Iran
* P.O.B. 15875-4413 Tehran, Iran. mojtaba@aut.ac.ir

Abstract- Gradual changes of mechanical properties in FGMs decrease stress concentration, crack initiation and
propagation and delamination. Many of the present and potential applications of FGM contain contact loading. This
kind of loading causes surface crack initiation which is followed by subcritical crack propagation. Thus, propagation of
surface cracks is one of the most important failure mechanisms in FG structures. In this article two dimensional sliding
contact of a rigid flat punch on an elastic homogeneous substrate with an elastic FGM coating is studied. The modulus
of elasticity in the graded layer is calculated based on TTO model approximation. This model defines a parameter q
which considers the micro structural interactions. The governing equations are solved by Finite Difference method by
means of MATLAB software. The influence of different parameters such nonhomogeneity, q, the dimensions of the
punch, the thickness of the graded layer and the coefficient of friction on the mode I and II stress intensify factors are
investigated.

Keywords: Contact, Rigid Flat Punch, Stress Intensity Factors, Functionally Graded Material (FGM), Finite Difference.
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3. Virtual Crack Closure Technique (VCCT)
4. Force Method
5. Special singular quadratic element
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