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Microstructural Observation of Scales formed on
HVOF-sprayed NiCoCrAlY Coatings
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Abstract High velocity oxy-fuel sprayed NiCoCrAlY coatings were oxidized between 1000 and 1200°C in air,
and the oxide scales were examined by XRD, SEM/EDS, and EPMA. The unoxidized coatings consisted mainly
of y-NizAl, with some y-Ni. The major oxide formed on the coatings was o-Al,0s. Additionally, (CoCr;O,,
CoAlyOy) spinels and Al;Y30;, coexisted. NiO was not found, despite of high amount of Ni in the coating. Below

the oxide layer, internally formed AlO; existed.
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Fig. 1. HVOF-sprayed Amdry 9954 coating. (a) SEM top view (X300), (b) XRD pattern, (c) etched EPMA cross-sectional image

(X200), (d) line profiles of (c).
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Fig. 2. Ellingham diagram of possible oxides that can be
formed on NiCoCrAlY.
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Fig. 3. XRD patterns of HVOF-sprayed Amdry 9954 coating
after oxidation.
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Fig. 4. SEM/EDS analysis on HVOF-sprayed Amdry 9954
coatings after oxidation at 1200°C for 5 hr. (a) top view, (b)
EDS spectrum.
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Fig. 5. Cross-sectional image and corresponding EPMA line profiles of HVOF-sprayed Amdry 9954 coating after oxidation. (a)

1200°C for 50 hr, (b) 1100°C for 100 hr.
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Fig. 6. Cross-sectional SEM image of HVOF-sprayed Amdry
9954 coating after oxidation at 1200°C for 50 hr.
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