http://mme.modares.ac.ir

L;‘.u‘,:,fmfm . w:)wuum
or s c e S5l | ewidian

A¥/4/¥ calw p syl

PEE 4o o 1Y o lesds IV 0293 AFAY Suiduel

o b b wlhod dlw 30 Cukh S golil GdUe wy g
w7 ez 90 edud Colg 2 dow e § ST

'ﬂ‘;ﬁem i ‘\5‘,‘! ouly pdlb s

I e el inis oKl (Sl it | ol S g -
5 S el inio RS (Sl s o0l Lozl -Y
mojtaba@aut.ac.ir NOAVO-FENY ey Geoo (ol 05 #

Slge 6o )5 iy .l zalS Y ialas g S 5 Al o S5ailem (5 55 el e el diedan Slge (oles o i Gl s —ouuSS
o wml SO gumgs L5 eles Allie ol o ail g aiedan Slge jloads S gla LSle ol 3 lapilSe snes ) aw oS
diadan Y o alciV Jooe L ewl o0l gy e S jgas 0 Sl diedus iider b Sl (Ked die ) SO (59, o ST
SVslen o (8l 355 o0 5 50 55 1y Ly, oS 0 el G saly iy b Jao gl el s anlona sk 5 Joe b
oo g Moo 4Y Cwbs mil slul (g ((sKenl Sl il ouls sslaiul Gl Sl38le 5 0 sgame ML g, (mmginS 3l oS>

by Aol )0 IS e M) e g odl Sgzgy axhad o aw S 5 AT pl Sl e all e swles (1050 Jeld sedun

.w‘oﬂw)ﬁ Pjonj‘ojﬂ&dQM u.v‘)..o).unjma..o‘

Sgame LSS iedas dlge (i B cal b oS s cdo @b wles 1 5lgunds

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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1. Boundary Element (BE)
2. Graded mesh
3. Virtual Crack Closure Technique (VCCT)
4. Force Method
5. Special singular quadratic element
\#
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