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Failure of Ceramic Coatings Subjected to Thermal Cyclings

Ji-Won Han
Department of Mechanical Engineering, Hoseo University
(Received August 27, 2004 / Accepted May 11, 2005)

Abstract : An experimental study was conducted to develop an understanding of failure of ceramic coating when
subjected to a thermal cycling. Number of cycles to failure were decreased as the coating thickness and the oxide

of bond coat were increased.

Using the finite element method, an analysis of stress distribution in ceramic coatings was performed. Radial com-
pressive stress was increased in the top/bond coat interface with increasing coating thickness and oxide of bond coat.
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Table 1. Thermophysical and elastic material properties used

for the FEM

Property| Unit Top coat Bond coat |Substrate| Oxide
Thermallyy 1y1lo 4384+12.7¢ - 10°*T[8.75+0.01143T) 209 | 102
conduct

Specific | -1, -1|566.0+6.127 « 10°T-

et |%& K 0 143 10T 488.9 4480 |850.0
Density | kgm® 5780 6668 8370 | 3990
CTE | k' 10.8 - 107 12,5 - 10° | 1.22E-5 [8.0E-6
Young's 3

Moduls| OP2 | 276876 - 10 80 186 | 400
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Fig. 7. Through—thickness radial stresses at center of disc for
0.5mm and 1.0mm top coats

Substrate




o

Stressles(MPa)

|
N
T

-3 Radial position(mm)

Fig. 8. Shear and normal stresses at top/bond coat interface
for 0.5mm and 1.0mm top coats
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