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Abstract: The NiCoCrAlYTa alloy powder with a Ta concentration of 0, 2% and 5% was prepared by vacuum
atomization. The coatings were prepared on Ni-based superalloy GH536 by HVOF. The effect of Ta element
on the structure and phase of the alloy powder was analyzed. The oxidation kinetics curves of NiCoCrAlYTa
coating were described. In addition, the coating structure and 3 phase distribution after 500 hours oxidation is also
discussed. The results show that Ta element changes the concentration of antioxidant elements and coating internal
oxidation, which improves the oxidation resistance of NiCoCrAlYTa. However, the coating containing Ta will
generate spinel oxides such as CrTaO, and AlTaO, in the condition of long-term oxidation, and Ta has a large PBR
value, which is adverse to the thermal shock resistance of the coating.
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Tablel Chemical composition of GH536 and NiCoCrAlY Ta powders(wt.%)
Sample Ni Co Cr Al Y Ta Mo Fe
GH536 Bal. 22 21.3 <0.5 - - 9.5 19.6
1 Bal. 233 20.2 8.4 0.5 0 - --
2 Bal. 23.1 20.6 8.7 0.6 2.41 - -
3 Bal. 22.9 21.1 8.5 0.6 4.56 - -
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1 SEM
Fig. 1 SEM profile morphology of three kinds of alloy powders: (a)NiCoCrAlY, (b)NiCoCrAlY2.41Ta, (c)NiCoCrAlY4.56Ta
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Fig. 2 X-ray diffraction spectrum of alloy powders

with different Ta contents
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Fig. 3 Oxygenation kinetics curves of coatings with

different Ta contents at 1050 % 500h
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Fig. 4 SEM of coatings with different Ta contents at 1050  x 500h:
(a)NiCoCrAlY, (b)NiCoCrAlY2.41Ta, (c)NiCoCrAlY4.56Ta
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Fig. 5 Surface morphology photographs of thermal shock resistance test of coatings: (a)NiCoCrAlY4.56Ta after 100 thermal cycles,
(b)NiCoCrAlY after 100 thermal cycles, (¢)NiCoCrAlY4.56Ta after 173 thermal cycles, (d)NiCoCrAlY after 173 thermal cycles
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Fig. 6 SEM morphology and EDS analysis of NiCoCrAlY4.56Ta coatings after 500h oxidation at 900
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