[ Downloaded from mme.modares.ac.ir on 2024-04-24 ]

[ DOR: 20.1001.1.10275940.1395.16.3.40.7 ]

86-79 yoye 3 osloabs (16 0,95 1395 313 )3 ()0 SuilKo (w iy dlxo

=
4 . -Eh i
OV 0 S0  wiigo = &
Jany
mme.modares.ac.ir u/')/;‘g;:%,

95 b a9 gl wb SMgn 35 Ceolyd § bl i35 Db Ll o duolono

3 . 2 . *1 w
Ol Bs (59l 9 Lo juaas T Hlald dbl Cran
Ol wgb pmal dnlgs aio oKl (Sl g oliwl -1
OIR0 wgb pmad dlgs  aio oKl (Sl wdige b)) (wlid)lS commitily -2
Ol (oo pad dnlgs xio oKl Lablgn wtige ¢S sl =3

ghajar@kntu.ac.ir 19395-1999 ., gyaio o5 *

sSs dlis Sleo!

Feoingsy onl » idlien Sy plual )> Consid J18) npin 5 (oop wiee baytel)l Sl (Sealid 5 (Sl (5 ©ad ol JelS gy e

ool b g (odds yhgy 4 obrls e g g0 odliiwl (al dlge (Seolind 5 (Slivl (i G ol ps dnobxe sl (ool i,

1394 3107 il
1394 6516 s i,

21 (1 Slgo ot Atugy Sl (st (o SaS 4 b gl 0wty 058 ol 4 el i e Cand 4 GugSUT I3 eyl 1394 11 08 1culu s 4
sl g5 GugSUl Jljileys 2900 dlnl (28 8 LSS lagledl 38 b o anl ol a8 b s o oo b oI5 15
Ko o 103,85 o (290 Culpd ol dsle (gl e b 4 (el p I 0l e Cygo 4y 1) (0l dlge jd i b ol s GRS Sl s
2 ol g Slyets (85 a5 )3 b ol (Sanl el 5 5 g gl (b dlge (Seold ek Jl) ¢ Siolins b o8 iged = s
5 Sl (slal o8 (5550 S5 L s g (Fab (Sladlins o b g (P el 3,5 oo B st 2390 by 2908 (Sl 3 il o
il 53 o3lo olss (148 wim e oLt gl 133,8 o dulis by lisiog 5 Ss3se slbedld b gl 53,8 e plrl LSusliyd el il

oS Jlo 3 b e Gl i i LS5 Se | oge (Sualud (i @b Coyps ( Senl yielyb Gial3sl b S s S5 golge
b G G 5 Gl bl copd il WS 3ges i) 3 ol S sl

dgaxe (glin]

Calculation of static and dynamic stress intensity factors in orthotropic
functionally graded materials using displacement correlation technique

Rahmatollah Ghajar'”, Mohammad Reza Varavi', Safa Peyman?

1- Department of Mechanical Engineering, Khajeh Nasir Toosi University of Technology, Tehran, Iran.
2- Department of Aerospace Engineering, Khajeh Nasir Toosi University of Technology, Tehran, Iran
*P.0.B 19395-1999 Tehran, Iran, ghajar@kntu.ac.ir

ARTICLE INFORMATION

ABSTRACT

Original Research Paper

Received 28 November 2015
Accepted 06 January 2016
Available Online 27 February 2016

Keywords:

Stress intensity factors
Functionally graded materials
Displacement correlation technique
Non- homogeneity parameter
Finite element method

Static and dynamic stress intensity factors are important parameters in the fracture behavior of the
cracked bodies. In the present study the displacement correlation technique (DCT) is presented to
calculate static and dynamic stress intensity factors of functionally graded materials (FGMs). The
displacement field is obtained using finite element method (FEM) and ABAQUS software. To consider
the variation of material properties, a subroutine is prepared in the UMAT subroutine of the software.
Eight-node singularity elements are used in the FEM. As ABAQUS software is not able to calculate
stress intensity factors of FGMs, a MATLAB code is developed to obtain these factors. By analyzing
an example under dynamic load, dynamic fracture behavior of orthotropic FGMs and effect of non-
homogeneity parameter are investigated for two cases of material properties variation directions which
are perpendicular to each other. To verify presented method, a center crack in a plate of homogeneous
and FGM materials are analyzed under static and dynamic loads, the results are compared with data
from the literature. The results show that, if the material properties vary parallel to the crack direction,
the mode | dynamic stress intensity factor at the crack tip located in the stiffer part increases with
increasing of non-homogeneity parameter, while for variation in the normal direction to the crack, this
factor first increases and then decreases.
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