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Mode III Stress Intensity Factors for Orthotropic Layered Material
with Internal Center Crack Under Uniform Anti-Plane Shear Loading
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Abstract

A model is constructed to evaluate the mode T

stress intensity factor(SIF) for orthotropic

three-layered material with a center crack subjected to uniform anti-plane shear loading. A mixed
boundary value problem is formulated by Fourier integral transform method and a Fredholm integral
equation of the second kind is derived. The integral equation is numerically analyzed to evaluate the
effects of the ratio of shear modulus, strength of each layer and crack length to layer thickness on the

stress intensity factor.
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Fig. 1 Geometry and Configuration of the

model.
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Table 1 Converging behavior for dimensionless
mode I SIFs for various numbers of
Gaussian_Quadrature points,

Dimensionless SIFs, Kp/ ro\/;r—a
=20 1I=2.0 I=0.5 r=1.0

B=1.0 B=1.0 =20 A=0.5
B=1.0 B=1.0 B=2.0 B=05

a/h=1.0 a/ly=1.0 a/h=3.0 a/h;=5.0

N No alhy=0.5 alh;=0.1 alh;=0:5 a/h,=0.5
48 20 10856469 1.0540672 09230966 1.1493117
30 1.0856469 1.0540672 0.9230966 1.1493117

50 10856469 1.0540672 09230966 1.1493117

100 1.0856469 1.0540672 0.9230966 1.1493117

54 20 10856474 1.0540673 0.9230966 1.1493118
30 1.0856474 1.0540673 09230966 1.1493118

50 10856474 1.0540673 0.9230966 1.1493118

100 10856474 1.0540673 0.9230966 1.1493118

60 20 1.0856471 1.0540673 0.9230967 1.1493119
30 1.0856471 1.0540673 0.9230967 1.1493119

50 1.0856471 1.0540673 0.9230967 1.1493119

100 1.0856471 1.0540673 0.9230967 1.1493119
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Fig. 2(b) Comparison of present numerical results
with previous solution when I=1.0,
8=1.0 and B,=1.0.
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Fig. 3 Dimensionless stress intensity factor as a
function of a/hl for various shear moduli
ratio 8, with a/h2 = 1.0 and 8,=1.0.
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Fig. 4 Dimensionless stress intensity factor as a
function of a/hl for various shear moduli
ratio g, with a/h2 = 1.0 and 5,=1.0.
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Fig. 5 Dimensionless stress intensity factor as a
function of g, for various shear moduli

ratio 8, with a/h1=1.0 and a/h2=0.5.
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Fig. 6 Dimensionless stress intensity factor as a
function of a/hl for various a/h2 with g =

1.0 and 4= 1.0.
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Fig. 7 Comparison of dimensionless mode I stress
intensity factors between E-glass/Epoxy com-
posite and Boron/Epoxy composites.
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