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A Study on the Interaction between Distributed Cracks
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Abstract : For the case that center crack is surrounded by four small cracks which are symmetrically distributed around
center crack, the same values of normalized stress intensity factor of center crack according to the position of the tip of
small cracks are located on the smooth curve. And the stress intensity factor according to any position of small cracks
can be sufficiently obtained from this curve. The plastic zones between distributed cracks are also investigated by
changing the positions of nearly small cracks. The occurrence of plastic zone due to the interaction between center
crack and small cracks are analyzed by finite element method. The mechanical behavior at the vicinity of crack tips is
investigated by plastic areas. The changes of plastic zones according to positions of distributed cracks are drawn
schematically. The safety of materials is also analyzed.

Key words : Normalized stress intensity factor(5-3-2 -t} A| ), Plastic zone(A4J <3 ), Center crack (5= ),
Small crack(ZH2 =2 9), Crack tip(Z 2 A &), Distributed cracks(Z XA HE)
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Fig. 1 Center cracked model with symmetrical small cracks
and boundary conditions
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Fig. 2 Finite element model for the analysis of normalized
stress intensity factors (a/B=2/9, B=45, H/B=1.0)
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Fig. 4 Schematic illustration for the position of the left tip of
small crack
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Fig. 8 Finite element model for the analysis of plastic zones
(a/B=2/9, B=45, H/B=1.0)
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Fig. 9 Comparison of plastic zone shape near the crack tip
(a/B=2/9, B=45, H/B=1.0)
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