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Effects of Microstructure on High Temperature Oxidation
Resistance of NiCrAlY Coatings

YANG De-ming, GAO Yang, ZHOU Qi-fan, CAI Lin
(Center of Thermal Spray, Dalian Maritime University, Dalian 116026, Liaoning)

Abstract: Two types of NiCrAlY coatings with lamellar and particle accumulated microstructure were deposited by low
pressure plasma spraying (LPPS) and high velocity oxy fuel spraying (HVOF), respectively. Oxidation of as-sprayed coatings
of each type was carried out in air at 1 100 °C for 5, 10, 20 h, as well as 1 200 °C and 1 300 °C for 10 h. The results show that
the LPPS coating with lamellar microstructure shows better oxidation resistance in the isothermal oxidation condition at 1 100 °C.
With the increase of the holding time, the oxidation weight gain gradually decreases, which is similar to a parabola type. In the
oxidation process at 1 200 °C and 1 300 °C, the high temperature oxidation resistance of the HVOF coating with particle
accumulated microstructure is much better than that of the LPPS coating.
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Fig.2 XRD pattern of feedstock powder
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Table I Chemical composition of feedstock powder  (w/%) Table 2 Parameters of high velocity oxy fuel spraying

Element Ni Cr Al Y Parameters Values

Content 67 22 10 1 Flow of O, / (L'min™") 240
Flow of C3Hg / (L-min™") 58
Air / Mpa 0.69
Spray distance / mm 230
Powder feeding rate / (g'min™") 35

10 um

100 umn

K1 BoRE SEM JER
Fig.1 SEM image of feedstock powder

®3 REFETEBASY

Table 3 Parameters of low pressure plasma spraying

Parameters Values
Flow of main gas, Ar/ (L-min™") 40
Flow of second gas, H, / (L-min™") 8
Flow of carrier gas, Ar/ (L-min™") 5
Spray distance / mm 250
Powder feeding rate / (g'min™") 35
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Fig.3 Cross section microstructure of as-sprayed coatings
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Fig.4 Cross section microstructure of the coatings after high temperature oxidation at 1 100 °C for 20 h
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Fig.5 Cross section microstructure of the top coatings after hight temperature oxidation at 1 100, 1 200 and 1 300 °C for 10 h
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Fig.7 Weight gain of coatings at 1 100, 1 200 and 1 300 °C for 10 h
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Fig.8 XRD patterns of feedstock powder and coatings
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