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Abstract

The high velocity oxy-fuel sprayed coatings of 38Ni-23Co0-20Cr-11A1-3Y-5Ta, 25Ni-34Co-20Cr-11Al1-3Y-
2Re and 32Ni-34.5C0-22Cr-11A1-0.5Ir (in wt%) were oxidized at 1000 and 1100°C in air in order to find
the alloying effect of Ta, Re and Ir on the oxidation properties of the NiCoCrAlY-base coatings. The primary
phase of the coatings was Ni;Al. The oxides formed on the coatings consisted primarily of a-Al,Os, together
with some CoCr,0,, CoAl,O,, and Al;Y;0,,. Tantalum oxidized to Ta,Os and Ta,0,,. However, no oxides
of Re and Ir were detected by XRD owing to their thermodynamic inertness and/or their small amount.
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Fig. 1. HVOF-sprayed 38Ni-23C0-20Cr-11AI-3Y-5Ta coating after oxidation at 1000°C for 150 hr. (@) XRD pattern,
(b) SEM top view, (c) EPMA cross-sectional image, (d) line profiles of (c).
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Fig. 2. HVOF-sprayed 38Ni-23C0-20Ci-11Al-3Y-5Ta
coating after oxidation at 1000°C for 300 hr.
{a) SEM top view, (b) EPMA cross-sectional
image, (c) line profiles of (b).
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Fig. 3. HVOF-sprayed 38Ni-23C0-20Cr-11Al-3Y-5Ta
coating after oxidation at 1100°C for 1000 hr.
(a) cross-sectional SEM image, (b) enlarged
SEM image of the coating. Etched with (60 m/
90% lactic acid, 10 ml 37% HCI, 85 ml 70%
HNO,) solution, (c) XRD pattern.
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Fig. 4. HVOF-sprayed 25Ni-39Co-20Cr-11Al-3Y-2Re coating after oxidation at 1000°C for 150 hr. (a) XRD pattern,
(b) SEM top view, () EPMA cross-sectional image, (d) line profiles of (c).
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Fig. 5. HVOF-sprayed 25Ni-34Co-20Cr-11Al-3Y-2Re

coating after oxidation at 1000°C for 300 hr. (a)
SEM top view, (b) EPMA cross-sectional
image, (c) line profiles of (b).
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Fig. 6. HVOF-sprayed 32Ni-34.5C0-22Cr-11Al-0.5Ir coating after oxidation at 1000°C for 150 hr. (@) XRD pattern,
(b) SEM top view, (c) EPMA cross-sectional image, (d) line profiles of (c).
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Fig. 7. HVOF-sprayed 32Ni-34.5C0-22Cr-11Al-0.5Ir

coating after oxidation at 1000°C for 300 hr. (a)
SEM top view, {(b) EPMA cross-sectional image,
{c) line profiles of (b)
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