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The Extension Behavior of Parallel Cracks
Based on the Energy Release Rate Criterion
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In this paper, we examine the crack extension behavior for a linear elastic body with two parallel cracks.
Assuming the isotropy of fracture toughness of the body and judging from the criterion based on the energy release
rate, we study the influences of the difference of crack length, the relative position of cracks and the load angle on
crack extension behavior. The energy release rate is computed for all the extending crack tips at the onset of crack
kinking by using the E-integral which is path independent even for a path containing a kinking crack tip and station-

ary crack tips.
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Fig. 1. Parallel two cracks.
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Fig. 2. Finite element model.
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Fig. 3. The variations of energy release rate of a right
side tip of crack B ; 2a = 2cm, h = 0.22cm.
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Fig. 4. The variations of the increase rate of Emax with
the length of crack B ; 2a = 2.0cm.
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Fig. 5. The variations of Emax with h ; 2a = 2.0cm.
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Table I . The kinking angle for which the energy release
rate takes the maximum.

Kinking angle (degree)

Load
angle | 2b/2a h/2a= 0.108 h/2a= 1.08
(degree) crack A | crack A | crack A [ crack A
left right left right
1000 15 15 0 0
0969 15 0 0 0
0.938 15 0 0 0
90 0.906 15 0 0 0
0875 15 0 0 0
0813 15 0 0 0
0750, 15 0 0 0
1000 15 of 3o 15
0.969 15 0 0| 15
0938 15| -15| 30| -15

75 0.906 15 -15 30 -15
0.875 15 -15 30 -15
0.813 15 -15 30 -15
0.750 15 -15 30 -15

1.000 45 -15 45 -45
0.969 45 -15 45 -45
0.938 45 -30 45 -45
60 0.906 45 -30 45 -45
0.875 45 -45 45 -45
0.813 45 -45 45 -45
0.750 45 -45 45 -45
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