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Collinear Cracks in a Layered Structure with a Thermoelastically
Graded Interfacial Zone under Thermal Shock
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Abstract

In this paper, the thermal shock responses of collinear cracks in a layered medium are inves-
tigated based on the uncoupled, quasi-static plane thermoelasticity. The medium is modeled as a
bonded structure composed of a surface layer and a semi-infinite substrate. Between these two
dissimilar homogeneous constituents, a functionally graded interfacial zone exists with the
nonhomogeneous features of continuously varying thermoelastic properties. Three cracks are
assumed to be present in the layered medium, one in each one of the constituent materials, aligned
collinearly normal to the nominal interfaces. A system of singular integral equations is solved,
subjected to the forcing terms of equivalent transient thermal tractions acting on the locations of
cracks via superposition. Main results presented are the transient thermal stress intensity factors
to illustrate the parametric effects of various geometric and material combinations of the medium
with the thermoelastically graded interfacial zone and the collinear cracks.
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(a) A layered medium with a graded interfacial zone and three collinear cracks under thermal

shock, (b) Temperature change on the surface of the layered medium.
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malized transient thermal stress intensity fac-
tors ka.) =K (ay) /UoCk“z and k(by) =K (by)/
ooc'’?, k=1,3, where go=—E,ad40/(1—v)
for two collinear cracks of 2¢,/hi=2¢s/h1=0.5

and 2¢2=0.0.
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