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Stress and Displacement Fields for a Propagating Crack in a Linear
Functionally Gradient Material Along X Direction
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Abstract

Stress and displacement fields for a propagating crack in a functionally gradient material (FGM) which has
shear modulus as =g (1+ ¢X) are derived. The equations of motion in FGM which is nonhomogeneous
material are different from those of homogeneous material. The stress intensity factors in stress fields have

influence on odd terms of #" 2_1( 7n=1,3,5,...,) but stress at crack tip only retains term of »

~12 \where the

7 is a radius of cylindrical coordinates centered at crack tip. When the FGM constant ¢ is zero or »—0,
the fields for FGM are almost same as the those for isotropic material.
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Table 1 Mechanical properties for Polyester FGM

Nonhomogeneous w(X)=1.316(1+ &X)
Shear'Modulus, (X) (GPa)
FGM constant, ¢ ¢=2.2857 (m'")
v=10.33

0= 1200(Kg/m®)

Poisson's ratio, v

Crack tip density, p,.

I

28

—e—: {=2.2857/m
% ([=-2.2857/m
—: (=0

IN
S
T

0
o
T

-
(>
T

-
N
—T

Shear modulus, n(GPa)
(=]
™

<
~
-

L X 5 -y i

0.0 L
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35
X Location from left side of specimen(m)

Fig. 1 Variation of shear modulus g with X
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