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Effects of the Thickness of Bond Coating on the Thermal Stress of TBC
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ABSTRACT Based on the principle of complementary energy an analytical method is developed for
determining thermal stress distribution in an thermal barrier coating. This method gives the stress
distributions which satisfy the stress-free boundary conditions at the edge. Numerical examples are given in
order to verify the method and to investigate the thickness effects of the ZrOz-8wt2%Y-03 top coat on the

integrity of thermal barrier coating consisted of IN738LC substrate and MCrAlY bond coat.
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Fig. 1 Structure of typical TBC
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Table 1. Mechanical properties of plasma sprayed TBC

a4 A4 E(GPa)| Poisson®] v ARG ASF a(/ °C)
23 200 0.3 16x107°
443 160 0.3 17x10°®
ZYZ 150 0.3 11x10%°
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6 Substrate Bond Coat Top Coat
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Fig.2 Axial stress discontinuity along the
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Fig. 4 Average normal stress distributions in
the bond coat
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Fig. 3 Average axial stress distributions in

the bond coat
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Fig. 5 Normal stress distributions along the
edge in the bond coat
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