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Effect of Interface Hole Shape on Dynamic Interface Crack propagation

O. S. Lee(Inha Univ.), H. L. Yin, W. K. Cho(Graduate Student, Inha Univ.),
S. W. Hwang(Dong Yang Univ.)

ABSTRACT

The dynamic photoelasticity with the aid of Cranz-Shardin type high speed camera system is utilized to record
the dynamically propagating behavior of the interface crack. This paper investigates the effects of the hole (existed
along the path of the crack propagation) shape on the dynamic interface crack propagation behavior by comparing the
experimental isochromatic fringes to the theoretical stress fields.
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Interface Crack(#| &7 4), Stress Intensity Factor(:F 35 & &t #l57), Photoelasticity(Z35H43)
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Fig. 1 A coordinate system and stress component for a
small element around the dynamic interface crack
tip
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Fig. 2 Configuration of test specimen (dim. = mm)

1. Camera 2. Field lens 3. Polarizer 4. Analyzer
5. Loading apparatus 6. Trigger controller
7. Multi-spark high speed light sourse

Fig. 3 A general view of dynamic photoelasticity
experimental apparatus
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Fig. 4 Configuration of strain gauge circuit on
impact tup
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Fig. 5 Experimental and theoretical isochromatic fringe
patterns for a crack propagating along the interface
(no hole, [l-theoretical, ----experimental)

59¢  sec(after impact)

Fig. 6 Experimental and theoretical isochromatic fringe
patterns, for a crack propagating along the interface
(hole (*) minor axis a=4, [J-theoretical,

----- experimental)
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Fig. 7 Experimental and theoretical isochromatic fringe
patterns for a crack propagating along the interface
(hole (&) minor axis a=3, [J-theoretical,
----experimental)

500%1 sec(after impact)
Fig. 8 Experimental and theoretical isochromatic fringe
patterns, for a crack propagating along the interface
(hole (#) minor axis a=2, P3-theoretical,
----experimental)
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Fig. 9 Crack propagating velocity(CR: Rayleigh wave
speed of PC)
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Fig. 10 Stress intensity factor vs. crack tip location
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Fig. 10 Stress intensity factor vs. crack tip location
K3)
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