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Abstract: TiAl alloy has excellent properties of low density and high specific strength, which is a potential structural
material for aero-engine. The service temperature of TiAl alloy is limited in the range of 700-900 C, which is further
improved by preparation of high temperature thermal protection coating. In the present work, a new type of
TiAICrY/YSZ coating was prepared on the TiAl alloy by plasma spray technologies, of which long-term service
performance at high temperature was compared with the traditional NiCrAlY/YSZ coating. It was found that the
TiAICrY/YSZ coating remained intact after served 300 h at 1100 ‘C in the air, showing excellent high temperature
performance, while the service lifetime of the NiCrAlY/YSZ coating at 1100 C was less than 100 h. The
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microstructure observation found that a continuous and dense TGO composed of Al,O; was continuously formed on

the TiAICrY bonding coating, suggesting that TIAICrY coating has good interfacial compatibility with the YSZ top

coating. Moreover, the thickness of TGO was still less than 8 um after served 300 h at 1100 ‘C in the air. As

compared with traditional NiCrAlY/YSZ coating, the TiAlCrY/YSZ coating is a more suitable high temperature

thermal coating ever for TiAl alloys.
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Table 1

Compositions of YSZ, TiAICrY and NiCrAlY powders (%, in atom)

Al Cr Y Ti Ni Zr

Source

TiAICrY 55.0 20.0 0.4 24.6 — —
NiCrAlY 145 205 1.0 — 64.0 —
YSZ — — 3.7 — — 30.3
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Fig. 1 Surface morphologies and XRD patterns of the as-sprayed YSZ (a-c) and TiAICrY (d-f) coatings
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Fig. 2 Diagram (a) and cross-sectional morphologies (b, ¢) of as-sprayed TiAlCrY/YSZ coating
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Fig. 3  Cross-sectional morphologies (a, b) and EDS analyses (c, d) of TiIAICrY/YSZ coating after heat-treatment
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Fig. 6 Cross-sectional morphologies (a) and EBSD results (b, ¢) of NiCrAlY/YSZ coating after 100 h
thermal-treatment at 1100 °C. Colorful images are available on the website
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