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Oxidation Behavior of NiCoCrAlYTa Coating
in High Temperature Oxidation
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Abstract: The development of air engines and gas turbines requires higher combustion and turbine temperatures
for higher propulsion force or power generation. More durable and oxidation resistant MCrAlY coatings are then
needed. In this study, Amdry997 powders containing Ta was used for HVOF spray. The high-temperature oxidation
behavior of the coatings was studied by focusing on how Al and Ta elements were distributed in different phases
of the coating and their influence on the interdiffusion behavior of elements between the coating and substrate. The
results showed that the addition of Ta in the coatings increased the stability of y'-Ni;(Al, Ta) phase.
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Fig.1 SEM of Amdry 997 powder and coatings: (a) Amdry 997powder morphology;
(b) cross section of Amdry 997 coatings deposited by HVOF
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2 Amdry997 SEM (a) (b) “ ”
Fig.2 The SEM of the Amdry997 coatings after heat treatment: (a) surface morphology of coating (BSE) before oxidation,
(b) "brighter" spinel phases under BSE image mode

1
Table 1 The concentration of the coating analyzed by EDS

wt.%

Ni23C020Cr8.5A14Ta0.6Y
Ni-22.2Co-17.1Cr-8.4A1-0.3Y-4.2Ta-3.70
Ni-22.3Co-18.2Cr-5.0A1-0.3Y-0.6Ta
39A1-390-9Ni-6Cr-6Co-1Ta-0.5Y
25Cr-230-20Co-19Ni-11A1-2Ta-0.1Y
400-29Ta-17A1-6Cr-6Ni-3Co

Ta 3 Ta
Ta Ta
1 Ta 50~500nm Ta Ta

3 Ta SEM (a) (b)
Fig.3 SEM of Ta oxides at coating surface: (a) BSE image; (b) SE image
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Table 2 The concentration of Al and Ta in phases of the Amdry997 analyzed by EDS
Al, wt.% Ta, wt.%
Amdry 997 1100°C 2.5h Y 5.0 0.6
Amdry997 900°C 2h Y 53 1.8
y 10.8 9.0
§ 17.7 1.3
Amdry997 1000°C  2.5h Y 2.7 3.7
B 10.7 4
Amdry997 1100°C 2.5h Y 43 3.2
B 15.7 2.6

4 (a) (1100°C, 2.5h); (b) (900°C, 2h);
(c) (1000°C, 2.5h); (d) (1100°C, 2.5h)
Fig. 4 Phase EDS measurement: (a) sprayed coating (1100°C, 2.5h); (b) SPS alloy (900°C, 2h);
(c) SPS alloy (1000°C, 2.5h); (d) SPS alloy (1100°C, 2.5h)
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Fig. 5 Cross section of Amdry 997coatings and substrates
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Fig. 6 Cross section of substrate near coating-substrate
interface showing interdiffusion zone (IDZ) and secondary-
reaction zone (SRZ).
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