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Abstract

The Thermal Barrier Coating(TBC) to mmprove the heat barrier and wear resistant prop-
erty in high temperature of the aircraft engine and the automobile engine has usually the
two layer structure. One is a ceramic top layer for heat insulation and the other i1s a metal
bond laver to facilitate the bond strength between the top ceramic layer and the substrate.
But, the coated layers should be peeled off because of the accumulation of the thermal
stress by the differance of the thermal expantion coefficient between metal and ceramics in
a heat cyclic environment. In this study, the intermediate layer by plasma spray process was
introduced to reduce the thermal stress, The powders of plasma spray coating were the Yt
iria Stabilized Zireonia(YSZ), the Magnesia Stabilized Zirconia(MSZ) and NiCrAlY. The in-
termediate layer was sprayed with the powders of the partially stabilized zirconia with
50wt% NiCrAlY between the ceramics top coat and the bond coat for the purpose of the
alleviation of heat expansion coefficient. The high temperature wear and thermal shock test
were executed, The high temperature wear resistance of the YSZ TBC is better than that
of the MSZ TBC. The wear resistance tends to decrease according to incresing the tempera-
ture between 400°C to 600°C. The thermal shock life of the 3 layers TBC with YSZ top coat-
ing was the most outstanding thermal shock resistance. This means that the intermediate
layer should play an importnat roil to alleviate the difference of the thermal expansion coei-
ficients between metallic layer and ceramics layer.
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Fig. 4 Micro vickers hardness of TBCs.
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Fig. 6 Horizontal load variations of YS5Z 3 layer
TBCs in wear testing

Table 3 The results of thermal shock test. Y3Z
3 layer has the most therma! shock resi-
stance.
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Fig 8 Cross-sectional photographs of the last
cycle thermal-shock tested TBCs,
a) Cross-sectional photograph of 26 cycles
thermal-shock tested ¥YSZ 2 layer TBC.
o} Cross-sectional phatograph of 60 cvycles
thermal-shock tested YSZ 3 layer TBC.
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