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Abstract

The Thermal Barrier Coating {TBC) has been used to improve the heat harrier and tribolo-
gical properties of the aircraft engine and the automobile engine in high temperature. Espe-
cially, the high temperature tribological properties of the cylinder head and the piston crown
of diesel engine was emphasized. Therefore, the purpose of this work was to evaluate the
microstructure, tribological property in high temperature, thermal shock resistance and bond-
ing strength of five layers functionally gradient TBC for the applications. The five layers
were composed with 100% ceramic insulating layer, 7h{ceramic):25 (metal) layer, 50:50
layer, 25:75 layer and 100% metal bonding layer to reduce the thermal stress. The YSZ and
MS7Z powders were the Insulation ceramics powders. The NiCrAlY, Inconel625 and SUS pow-
ders were the bonding and mixing powders for plasma spray process. According to the result
of high termnperalure wear test, the wear resistance of YSZ/ NiCrAlY system was most out-
standing at 600 and 800C. At 400°C, the wear resistance of YSZ/Inconel systern was better
than others. Wear volume of YSZ/ NiCrAlY and MSZ/NiCrAlY TBC at 4007C were much
higher than wear volume at other temperature because of the low temperature degradation
of zirconia. The thermal shock mechanism of 5 layers is the vertical crack generation in in-
sulating layer. This means that the initial cracks were generated in the top laver, and then
developed into the composite layers during thermal shock test. Finally, these cracks were
reached to the interface of coating and substrate and also, these vertical cracks join with
the horizental cracks of the each layers. The bonding strength of YSZ/NIiCrAlY and YSZ/In-
conel 5 layers system is better than other 5 layer systems. The thermal shock resistance of
thermal barrier coatings with 5 layers systermn 18 better than that of 3 layers and 2 layers.
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Fig. 12 The residual stress measurment of YN
thermal shock test specimens by XRD
(a} YN & layers TBCs with test cycles in
0007 thermal shock test
(b)) YN 2, 3 5 lavers T8Cs after B0 oy—
cles thermal shock test in 1000TC
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Taple 3 The results fo costing adhesive strength test
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