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Table 1  Chemical composition of GH4169 alloy, MoSi

2 

and CoNiCrAlY powder (ω/%) 

Material Si Mo C Fe Al Co Ni Cr Y Ti Nb 

GH4169 0.14 2.35 - 18.32 0.31 - 55.00 18.67 - 0.90 4.32 

MoSi

2

 35.5 Bal. 0.032 0.015 0.01 - - - - - - 

CoNiCrAlY - - - - 8 Bal. 32 21 0.5 - - 
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Table 2  Parameters of plasma spraying 
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� 1  @A��JKE XRD�� 

Fig.1  XRD patterns of powders before and after ball milling 
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Fig.2  Cross-sectional morphology of powders milled 

for 30 h 
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Fig.3  Cross section morphology of MoSi
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-CoNiCrAlY 

composite coating 
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Fig.4  Cycle oxidation kinetic curves of matrix material and 

composite coating 
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Table 3  Fitting results of cycle oxidation kinetics for matrix 

material and composite coating 
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Fig.5  XRD patterns of composite coatings after oxidizing at 900 

 for different time� : (a) 140 h and (b) 180 h 
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Fig.6  Plots of Gibbs free energy for oxidation reactions of the 

composite coating as a function of temperature 
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Fig.7  Surface morphology (a), cross-section morphology (b) of composite coating after cycle oxidation for 140 h at 900 6 

and EDS spectrum of area A in Fig.7a (c) 
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Fig.8  Cross-section morphology (a), surface morphologies (b, c) of composite coating after cycle oxidation for 180 h at 900 6 and 

EDS spectrum of area B in Fig.8b (d) 
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Abstract: With the ball milled nanocrystalline powders as spraying materials, MoSi

2

-CoNiCrAlY composite coatings were deposited on 

GH4169 alloy by plasma spraying technology. The cycle oxidation behavior of coated and uncoated GH4169 alloy at 900 °C in static air 

was investigated. The results show that the composite coating exhibits good oxidation resistance at high temperature, and the oxidation 

rate is only 1.23×10

-7

 mg

2

·cm

-4

·s

-1

, which is attributed to a self-sealing oxide film SiO

2

 with excellent protective properties formed at the 

early stage by oxidation of MoSi

2

. The oxidation resistance of the coating would be reduced by the peeling of SiO

2

 in the later period of 

oxidation and the reoxidation of Mo

5

Si

3

 phase to generate MoO

3

 and MoO

2

 gas phase as well as the internal oxidation of MoSi

2

. 

Key words: plasma spraying; MoSi

2

-CoNiCrAlY; GH4169 alloy; nanocomposite coating; cycle oxidation 

 

Corresponding author: Jiao Dongling, Ph. D., Associate Professor, School of Materials Science and Engineering, South China University 

of Technology, Guangzhou 510640, P. R. China, Tel: 0086-20-22236906, E-mail: dljiao@scut.edu.cn 


