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Fig. 1 An Infinite Elastic Body Containing Continuous
Fiber with Delamination and Crack under Re-
mote Stress oy
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Fig. 2 The Domain Related to the Release of Strain Energy due to Defects
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(a) (b)

Fig. 3 The Domain Related to the Release of Strain Energy due to
(a) Crack and (b) Delamination
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Table 1 Material Constants Used in FEM

Young’s Modulus Ratio E;/E, 100.
Poisson’s Ratio of Fiber vy 0.17
Poisson’s Ratio of Matrix Vm 0. 42
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Fig. 4 The Two-Dimensional de[aminat,'on
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Fig. 5 The Mesh Geometry of Two-Dimen-
3. sional Model
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Fig. 6 The Non-Dimensional Decrease of
Strain Energy # due to Crack and
Delamination Obtained by Two-Di-
mensional Finite Element Analysis
(2Iry: Length of Delamination, 2cry:
Crack Length, E;/E,=100, v,=0.17,
va=0.42)
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Fig. 8 The Thickness Parameter ¢ as a
Function of Crack Size ¢ (O: Two-
Dimensional Model, []: Three-
Demensional Model)
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Fig. 12 The Decrease of Strain Energy U due to Crack
and Delamination Obtained by Three-Dimen-
sional Finite Element Analysis (2lry: Length of
Delamination, ¢r,: Radius of Crack, E,/E, =100,
vr=0.17, v,=0.42)
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Table 2 Material Constants of Carbon/Epoxy System

Young’s Modulus of Fiber E; 340 GN/m?
Young’s Modulus of Matrix E, 3.4GN /m?
Poisson’s Ratio of Fiber vy 0.2
Poisson’s Ratio of Matrix Y 0.4
Surface Energy of Crack Te 0.33kJ /m?
Surface Energy Ratio n(=r./r 4
Radius of Fiber ro 50 wpm
N
£
<
2
S oS S IS
-
8.01 Region A
Region B
091 1 L .

Fig. 13 Critical Stresses for the Propagation of Crack
in Region A and Delamination in Region B with
Critical Line XX’ (2Ir,: Length of Delamination,
cry: Radius of Crack, Distance between Fiber
Center and Crack Center ar,=2r,, E;/E, =100,
vr=0.2, v,=0.4, E,=3.4 GN/m?, r,=0.33k]J/m?,

n=4, ry=50 gm)
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Fig. 14 The Effect of Young’s Modulus Ratio
E;/E, on Critical Line (v;=0.2, vp=
0.4, n=4, a=2)
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Fig. 15 The Effect of Surface Energy Ratio n
on Critical Line (E;/E,=100, v,=0.2,
va=0.4, a=2)
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Fig: 16-1 Critical Stresses for the Propagation
of Damages with E;/E,=70 (v,=0.2,
vm=0.4, En=3.4 GN/m?, 7r,=0.33Kk]J/
m2, n=4, r,=50 ym, a=2)
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Fig. 16-2 Critical Stresses for the Propagation
of Damages with E;/E,=140 (v;=0.2,
vn=0.4, En=3.4 GN/m?, r,=0.33k]J/
m?, n=4, ry=50 gm, a=2)
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