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Theoretical Analysis of Interface Crack on Thin Plate
Hwan-Jin Nho™
Ministry of Science and Technology”
Abstract

A bonded plate or a coated part can be debonded by external impact or thermal
expansion. To analyse adhesive strength, the blister test is generally adopted. In this
paper, a blister test is modelled theoretically and then the stability and bifurcation of
the blister are studied under several different cases. The blister is simplified to consist
of a pure bending plate attached elastically to the rigid substrate. Expression of the
energy release rate is obtained as a form of an explicit function for a circular—type
blister or tunnel-type blister grown by controlling the internal pressure or internal
volume. Stability and bifurcation are also studied in the frame of the quasi—static
evolution. The study shows that the circular— type blister propagates with the first
mode of bifurcation and that the tunnel-type blister propagates with a regular wave. It
is proved that the waves have the same form on two side lines of the tunnel and that
the wave length can be obtained. When the internal pressure is controlled, the blister
is unstable, but when the internal volume is controlled, it is stable.

% Keywords: Interface crack(&2t2 <), Blister test(22lAH HAE), Coating(Zg),

Delamination(&t2l), Crack stability(2 € ot& &), Energy release rate(lH XL EE)
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Fig. 1 Blister test(A) and circular type(B)
and tunnel type(C) delamination
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