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Numerical Analysis of Stress Field around Crack Tip under Impact Load
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Abstract

Impact Resistance (&7 =g},

Crack Tip Stress Field(=

Dynamic Stress Intensity Factor (&

To investigate the effect of stress wave propagation for crack tip, impact responses of two
-dimensional plates with oblique cracks are investigated by a numerical method. In the numerical
analysis, the finite element method is used in space domain discretization and the Newmark
constant acceleration algorithm is used in time integration.According to the numerical results
from the impact response analysis, it is found that the stress fields are bisected at the crack
surface and the parts of stress intensity are moved along the crack face. The crack tip stress fields
are varied rapidly. The magnitude of crack tip stress fields are converted to dynamic stress
intensity factor. Dynamic stress intensity factor appears when the stress wave has reached at the
crack tip and the aspect of change of dynamic stress intensity factor is shown to be the same as

the part of the flow of stress intensity.
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Table 1 Material properties of pyrex glass

Density 2300 kg/m?®
Young’'s modulus 6.2x10' Pa
Shear modulus 2.5x10" Pa
Poisson’s ratio 0.24

Bar 5200 m/s
Stress wave speed

Bulk 5600 m/s
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and boundary condition for 2-dimensional
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Fig. 3 Iso-stress contour of stress wave propagation for 2-dimensional plate with crack (crack
angle §=0°)
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Iso-stress contour of stress wave propagation for 2-dimensional plate with an oblique crack
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