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Study on Dynamic Fracture Path Prediction
According to Load Point using Cast Iron FC200
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{Abstract)

Dependence of dynamic fracture path on loading velocity was observed from
experimental results based on the three point bending fracture in cast iron. In this
study, 3D and 2D numerical simulations are used to evaluate singular stress fields near
crack tip and fracture mechanics parameters. Moving finite element technique, 2D and
3D Delauney automatic mesh generation and contact-noncontact evaluation is
introduced into the numerical method. Dynamic fracture thoughness is decreased with
increase of impact loading velocity. Fracture mode-ratio corresponds to initial kink
angle of fracture path. The numerical result shows that the maximum hoop stress
criterion cannot be applied to dynamic fracture of cast iron.
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Fig. 1 Comparison of dynamic fracture paths
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Fig. 3 Coordinate system and crack tip opening
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Table 1. Crack growth initiation time

shooting speed | Crack growth initiation time ¢,
[m/s] [us]
5 104
10 48
20 32
6= 45 [deg]
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Fig. 4 Mesh division steps Fig. 5 Specimen shape
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Table 2. Crack growth initiation time

Splm/sl | Kilarym] | Klllarym] | KUKII[-]
5 6.773 -6.357 -0.9385
10 -0.5058 -3.970 7.850
20 -0.3623 -17.15 47.34
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Fig. 11 Comparison of fracture paths
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