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Abstract: Double—ceramic—-layer thermal barrier coatings (TBCs) of rare earth zirconates and 8% yttria sta-
bilized zirconia are the focal point. Thickness of surface-layer has an important impact on the thermal-shock-
ing property of TBCs. The influence of surface — layer thickness on water — quenching thermal stress in
Sm, Zr, O; /8YSZ thermal barrier coating was investigated by ANSYS, compared with that in single Sm, Zr, O,
coating. The results indicate that the highest radial thermal stress exists on the surface of Sm,Zr,O,/8YSZ
TBCs, and the highest axial thermal stress exists at ceramic — layer/bonding coat interface, however, shear
stresses at different locations in TBCs are in the same order. Radial stress at top—surface and interface between
two ceramic—layers reduces gradually with increasing surface—layer thickness, however, the radial stress at the
ceramic—layer/bonding coat interface is proportional to the surface—layer thickness. Axial stress at each inter-
face is inverse—proportional to the thickness of the surface—layer, however, the absolute value of shear thermal
stress increases with increasing thickness of the surface—layer. Thermal stress in double—ceramic—layer TBCs
is lower than that in single - ceramic —layer TBCs. Increasing number of the layer can improve the thermal -

shocking property of thermal barrier coatings.
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Table 1 Thermophysical parameters of coating materials

Materials Thermal conductivity/ Specific heat/ Thermal  Poisson  Elasticity modulus/ Density/
(Wem' « K" (J+kg' «K')  expansion  ratio GPa (kg * m™)
Sm, Zr, O 0.35 436 9.29 0.27 157 6 517.4
YSZ 1.1 656 8.2 0. 25 48 6 037
NiCoCrAlY 16.1 501 11.6 0.3 214.5 7 320
Ni 73.9 460 16.4 0.312 150 8 880
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Fig. 2 Distribution of radial thermal stresses on coating

surface
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Fig. 3 Thermal stress distribution at ceramic—layer interface
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