V-804 axiuo /1 o lous 1Y 0590 [1Fee Jlw /oo Ll g o sl Sl

4 . o/ y )
fu(/}fu(/ub?w}/“w.g

PSR )
A a?f}

DOI: 10.22044/jsfm.2021.9428.3125

Lol 1 o1 95w ySone (o] 1T anlllne (gl (goue (g3lwsSon g (&35 )4y
Sl )5 (b s LS le (o 9%wg Sl

* 6351 s
ol colilo 5 ¢ saDlust 3T oS35 oliilo S arly SKaililo gmsnkideo 09,5 «ylydbias!
WA Y 2 iy )b VPR VI e s S5k )b VAN« sl o b o biiae alli

PR

o ool Sy S s osSasg Sle Slogel go0e (lursFan LBy, 5l osliiul b ol e 45 o e ool olid dlie oyl 4o
Spgons odle (555 ,Sen JSLe I plaaigal jsliie cnl a0yl s 4 (95w e adsl Sl jpam o 1) Jby S
Sy gy 5 bl jye b Lt SVl ol b als solan Jold a5 wigh e 418, L o sledise pre B 43 sangs
2 4l el il adlllas jolaieas aidlyon ladils 550 LS 59,80 035 9 (Sl oo iloue ol )3 e (S Sl
Sloailojye a5 glaigTay s se sbml adsl o jl Sglite S5 ans laaigad oo st 550 )0 wosle 55 Sle ol
G555 55l S &8T5 5 0j5mesd plomlr Ojson 5550 Lulpd W) S b 28 555 053 Ul WS 4l O
@l b aslol diges p> CwSh abixd By 0gdoe Jlesl badiges w2 (gm0 2 pBApE O jgeds (295w Sle
O el s WlgE oo 5 aBS o 1B (6, Keix Jlade 4y ) oole ploinl adgl slacaw] S92 g 4T wps oo LS odelussay

3,05 ools ateci¥l Jode 6,58 baoan] (pl 3525 45 canl Il 50 ) 05,5 sole pukes zhaw l3ges

Sl @l 50 ¢ Jlws S bl £ o 55g,500 cam] 15008 (5l Son tdwlioniz Juloo 1 oS OlodS

Computational Homogenization to Study the Effect of Microscopic Cracks on the
Macroscopic Strength of Polycrystalline Materials

A. Akbari”
Assis. Prof., Mech. Eng., Kermanshah Branch, Islamic Azad University, Kermanshah, Iran.

Abstract

In this paper, the capability of computational homogenization technique in the prediction of the macroscopic
yield surface of polycrystalline materials at the presence of microscopic damage is investigated. The
irregular shape representative volume element (RVE) composed of two dimensional grains is used to
perform the homogenization. The grains are considered as an undamageable linear elastic material while the
grain boundaries are modeled by a nonlinear cohesive interface law. To study the effect of initial
microscopic damages, three different shapes of fully damaged cracks are inserted at the center of RVESs. The
Drichlet’s boundary conditions extracted from a macroscopic strain tensor is imposed on the boundary of
RVEs and gradually increased until the full failure of samples. The results show that initial damages can
dramatically reduce the material strength and give rise to an asymmetric yield surface whereas they have no
effect on the macroscopic modulus of elasticity.

Keywords: Multiscale Modeling; Computational Homogenization, Microscopic Damage; Polycrystalline
Structure; Cohesive Interface.
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2 Domain Decomposition Method (DDM)
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