http://mjmec.ir

Jaddg } al=xo
Jols gy Al iy Sele Al

e el gudige

/1Y gl s &3l

D-\YA oo\ oolesds 1Y 0,98 AYAY (133,98

5 Gliely § olgS LSl T g oo 4915 B v g

P93 L (R Zovmo LG9 00 (o 5 D90 i DAl yo
MLPG

-:z:-\":du asay sane ‘\Jé‘;e-u""!"" "e‘&

S el olzils (SOlSe pwaige 0aSiily (5558 (g gziile -
3l ol s oKzl (SilSe  gwdige 0aSidly JLoliwl Y
nami@shirazu.acir YAYYA -0VVOF ey §eoco ol pl

oS5 Jsbo 3B 5 00 osliial Sys gl wl gike By9 S5 el lp S B Bg 2 ome e g b 3l Alie () 53 —ouaSy
oo s ) (g, cnl o Ceslond ()2 p9d 9 ol 990 (i DaD Cupd p S5 Ll b oleS Lol S 4l 5 ol plolS jlade
Sl sl o0 °j‘° asg 0j9 &b G, 3l g e Lulpd Jleel sl puditase (B9, 5l g IS8 @b sileand slp S e Sla e
oRanls olye sl a5 T e ) s (sl LK1 51 s0liil b L o oy el 0 aoliil 5 5 B 3 a5 5 solels olane
GRS g G5 Sl I8k o (nl gyt olge ezl sl S5 5y Wl g3 callio (ol o an o dnaalne cailond (s Jga b
slesly yo olys GLolS (28 L (b 70 b 5 e alles lo) 2 codliinl 390 (g, 5l Glebl jglate a4y sl ool Jdod ol

ol 3285 gy 9yl B9,y e wollae il saims Lis gl el oo alie 380 Jo bgoad Jlow S5

2155 OLol,T sl psd Sg0 (T D 0 eyl S50 A Db S A gy Slge S IS By e e sy g, 1 SlgelS

Investigating the effect of angle between the material
gradation direction and crack on mixed-mode stress
intensity factor of FGM plates using MLPG method
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Abstract- In this paper, the MLPG method is used to analyze the fracture of an isotropic FGM plate. The stress
intensity factor of Mode I and Mode II are determined under the influence of various non-homogeneity ratios, crack
length and material gradation angle. Both the MLS and the direct method have been applied to estimate the shape
function and to impose the essential boundary conditions. The enriched weight function method is used to simulate the
displacement and stress field around the crack tip. Normalized stress intensity factors are calculated using the path
independent integral, J', which is formulated for the non-homogeneous material. The Edge-Cracked FGM plate is
considered here and analyzed under the uniform load and uniform fixed grip conditions. To validate results, at first,
homogeneous and FGM plate with material gradation along crack length was analyzed and compared with exact
solution. Results showed good agreement between MLPG and exact solution.

Keywords: Meshless local Petrov-Galerkin (MLPG), Functionally Graded Material (FGM), Mixed-Mode Stress Intensity Factor,

Material Gradient Direction.
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2. Smoothed Particle Hydrodynamics(SPH)
3. Reproducing Kernel Particle (RKPM)

4. Moving Least Square (MLS)

5. Diffuse Element Method(DEM)

6. Element Free Galerkin(EFG)

7. Meshless Local Petrov-Galerkin (MLPG)
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1. Functionally Graded Material (FGM)
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2. Influence Domain
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1. Test Function
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1. Fundamental solution
2. Heaviside
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