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Dynamic Slant Interface Crack Propagation Behavior
under Initial Mixed Impact Loading

Ouk Sub Lee*, Jae Chul Park**, and Hai Long Yin**

ABSTRACT

The effects of slant interface in the hybrid specimen on the dynamic. crack propagatfon behavior have been
investigated using dynamic photoelasticity. The dynamic photoelasticity with the aid of Cranz-Shardin type high
speed camera system is utilized to record the dynamic stress field around the dynamically propagating inclined
interface crack tip in the three point bending specimens. The dynamic load is applied by a hammer dropped
from 0.08m high without initial velocity. The dynamic crack propagation velocities and dynamic stresses field
around the interface crack tips are investigated. Theoretical dynamic isochromatic fringe loops are compared
with the experimental results. It is interesting to note that the crack propagating velocity becomes comparable

to the Rayleigh wave speed of the soft material of a specimen when slant angle decreases.
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Fig. 1 A coordinate system and stress component

for a small element at the dynamic interface
crack tip
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Fig. 3 Block diagram of dynamic photoelasticity
experimental apparatus
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Fig. 6 Experimental and theoretical isochromatic
fringe patterns for a crack propagating
along the interface (a=60° , [J-theoretical,
----experimental)( --#: crack tip location
— : crack propagation direction)

Fig. 7 Experimental and theoretical isochromatic
fringe patterns for a crack propagating
along the interface (a=45° , Ul-theoretical,
----experimental) (--#- crack tip location
—» : crack propagation direction)

Fig. 8 Experimental and theoretical isochromatic
fringe patterns for a crack propagating
along the interface (a=45" , P-theoretical,
----experimental)( --%: crack tip location
— : crack propagation direction)
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Fig. 9 Crack propagating velocity(C/Cr) for various

slant angle specimens (dark line : best fitted)
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Fig. 10 Load history with respect to time(60° )
(~—: crack initiation point)
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Fig. 11 Load history with respect to time(45° )
(—p: crack initiation point)
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Fig. 12 Load history with respect to time(30° )
(—»: Crack initiation point)
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Fig. 13 Stress intensity factor vs. crack tip location
for various slant angle specimens (Open-Ki,
solid-K3)
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