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ABSTRACT After depositing Ni-30Cr-12A1-0.3Y (mnass fraction. %) bond coat on a Ni base single
crystal superalloy by magnetron sputtering. a ceramic top coat (7% Y20:-Zr0O,) was deposited by
electron beam-physical vapor depnsition (EB-PVD). During thermal cycles, the Yz03 content in ron-
equilibrium phases t'-ZrO, decreased gradually and the t'-Zr0; decomposed gradually to equilibrium
t=Zr0y (transforming to monoclinic phase after cooling) and cubic ZrO; phase. After 200 thermal
cycles, the thermally grown oxides |TGO) layer with 3 um thickness consists of Al,Qy exclusivels,
indicating that the sputtered Ni-Cr-AL-Y coating is suitable as bond coat for EB-PVD thermal barrier
coatings. With increasing thermal cycles. a small amount of monaclinic m-ZrQ. formed from t-ZeQ5
Al was depleted, and NiO and Ni(Al Cr)aQO, formed near the interface between TGO and bond cuat.
Stress concentration due to oxide growth and phase transformaticn between t—m ZrQ; would weaken
the combination between top and bond coats, and then cause thermal barrier coating to spall from the
substrate.
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Fig-2 X-ray diffraction patterns of ZrCe-7% Y203 coating
after thermal cycling at 1050 C
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Table 1 X-ray diffraction analvsis of top coat T%Y 20+
Zr; after thermal cychng

Thermal n ¢ c/a Atomic fraction
cycle nm nm of Y03, %
10 0.51016 0.31667 1.01us 5.7Y
51 4.51016 0.51592 10113 ¥.40
120 0.51026 D 51640 1.0120 .87
200 0.50984 051616 1.0124 7.6
300 0.50912 0.51604 1.0136 6.65
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Fig.3 Cross-sectional SEM image (a) and element distributions (b} in oxide (black zvme in Fig.da)

of TBCs after 100 cve thermal cvcling
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