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Analysis of an Inclined Crack in Finite Composite Plate
under Mixed Mode Deformation

Young Jin Yum and Chang Sun Hong
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Alstract

Mixed mode fracture problem is analyzed for the finite orthotropic plate where an inclined
crack parallel to the fiber direction is centrally placed. Modified mapping collocation method
with both uniform stress and uniform displacement boundary conditions is utilized to calculate

stress intensity correction factors for glass/epoxy and graphite/epoxy composites. Computed
results are presented for selected combinations of crack length to width ratio L/ W and plate

aspect ratio H/W with various fiber orientations.
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Table 1 Material properties

Glass/epoxy Graphite/epoxy

E 48.27GPa 133.8GPa

E. 17.24GPa 9.58GPa

Gz 6.90GPa 4.80GPa
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Table 2 Stress intensity correction factors for
isotropic case(H/W =3, L/W=1//2,

§=45")
K/ TVL K/ TVL
Tada®® 0.730 0.600
Cruse® 0.728 0.590
(FEM)
Cruse® 0.712 0.590
(BIE)
Karami® 0.732 0.591
(BIE)
Blandford® 0.725 0.598
(BEM)
Present 0.727 0.591
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Table 3 Stress intensity factors for orthotropic
case (Ey,=82.T4GPa, E.»=24.13GPa,
Gyx=20.68GPa, vy=07, §=45, 2H=
50.8cm, 2W =25.4cm, 2L =7.18cm)

No. of K K, cpu
terms (kPaym) | (kPas/m) (sec)
6 1.165 1.164 2
10 1.171 1.165 3
14 1.173 1.166 5
18 1.174 1.167 6
22 1.174 1.167 9
Atluri® 1.120 1.182
Wang™ 1.131 1.153
Infinite plate| 1.158 J 1.158
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Fig. 2 Finite correction factors for various aspect ratios of glass/epoxy [0] plate
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Fig. 3 Finite correction factors for various aspect ratios of glass/epoxy [30] plate
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Fig. 4 Finite correction factors for various aspect ratios of glass/epoxy [45] plate
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Fig. 5 Finite correction factors for various aspect ratios of glass/epoxy [60] plate
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Fig. 6 Finite correction factors for various aspect ratios of graphite/epoxy [0] plate
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Fig. 7 Finite correction factors for various aspect ratios of graphite/epoxy [30] plate
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Fig. 8 Finite correction factors for various aspect ratios of graphite/epoxy [45] plate
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Fig. 9 Finite correction factors for various aspect ratios of graphite/epoxy [60] plate
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