10-1 oo 45 o lesis 14 095 1393 Siduwl 0 3lellGgd ( Yoy S3w Slo wIdgo alxo

93 oele dalinle —b—_{==-,
4 s A
I Sl (gwiigo = 3
=P am
mme.modares.ac.ir u/')/;‘g;:%,

e 9 SN Hb Cod Saiam (v p ) ST § 50 Cukh o g0 <Kl oS

*2 ” 1 .
JL.A‘S |C.\AAJ ¢ J-‘SLS O..\‘J.\.LQ ..\“9._;
Ol sl cpillpnas anled o oKl (Sl odige oSS (gemmily -1
Ol cmwgb cpillinas dnlgs xio olBuish (Sle wiige liwl =2

ghajar@kntu.ac.ir 1999-19395 ., sosno «oyes™

s Ao cleylb!

ey boaten (218 Gl (S Ll 3 030p &) (it slaojl 3 038 (il (oS3 elsl ] g (b oSy 1303 S v “’L‘ﬁ"
Cudgd)l 141l

ol g0 hled oo Gy kil g Ay Wy (ISl Cov g ond ol Cunsld sbadge KilieS Syl ks )l pas P
1393 53 11 iy

Sbage SiphsS dily 93 )3 ISy (L3 (HIIS)h ot span (o GOS0 (T GAS il S Al Ll 1393 10 28 1ol 55 o)
iS5 o] ol Sl 3 S5 snrdus oyt 293 il Jto it yabite 1l & el 4B 15 i 50 Canih ok
o 5 070.2-1.0 glajlite opd sln (S5 250 L5 D Galpd L gl S (o 4 S @355 S5 b e a0 St s S5
S5 o oo Sop loj Cunkd (slbdge SibS ol Camd & gl Loluly ok dslee f=0105-1.0 S5 Jobo 4 ae s sldge ik
e by IS ige SileS S B0.05 b S5 fas Linls b ABl o0 Syop L b & 358 oo ejlal & JBlas S5 3y

Sy (b sk

oles Sl iy 390 b 03l o S 90 Ll e g obd Colis o (Slad & o By S DA ol a0 65 s i3l
b o8 Spdn i S e A e S5 090 G5 S alpd i i dal, Bl gl ) el L
b eos ly Bga e o b (xlawy; S 5 0 Gyl Gl pls il SeS 4l odd dll L) 53 3 SISy

Sgad dusloee By 5 (S D90 (slp iy A 23 19 3305 i gl L colosds (gl b clgiSy

&b il

Coupling of the fracture modes for the subsurface elliptical cracks under
uniform shear loading

Javad Alizadeh Kaklart, Rahmatollah Ghajar2

1- Department of Mechanical Engineering, Khajeh nasir toosi University, Tehran, Iran
2- Department of Mechanical Engineering, Khajeh nasir toosi University, Tehran, Iran
*P.0.B. 193951999 Tehran, Iran, ghajar@kntu.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper
Received 04 May 2014
Accepted 01 June 2014

Elliptical subsurface cracks are one of the probable types of cracks that occur in engineering
structures, especially under rolling contact fatigue. Due to the non-symmetrical geometry,
coupling of the fracture modes occurs in an elliptical subsurface crack and the crack under shear

Available Online 20 October 2014 . . . h X K .
vl : loading will experience all fracture modes. This paper investigates the coupling of the fracture

Keywords: modes of elliptical subsurface cracks under uniform shear loadings in two directions. First, a

Elliptical subsurface cracks three-dimensional parametric finite element model of a crack in an infinite space has been

Coupling of the fracture modes developed and validated. Then, by moving the crack close to surface, mixed mode stress intensity

Mixed mode ) factors (SIFs) have been calculated for cracks with aspect ratios of @=0.2-1.0 and ratios of crack

gﬂ;fg?ttsi:?r loading depth to crack length of 5=0.05-1.0. Based on the results, coupling of the fracture modes occur
considerably when the crack depth becomes less than crack length. By decreasing of the crack
depth from S=c to $=0.05, shear SIFs and Kimax/Kimax ratio increase at least up to 65% and 90%,
respectively. Six equations for SIFs of the subsurface cracks under uniform shear loadings in two
directions have been obtained by fitting to the finite element results. These equations can be used
efficiently in high accurate calculation of the SIFs for subsurface cracks with any a and g under
uniform shear loading with any direction.
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