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¥ 1  LM¦§v¨ 

Fig.1  Morphologies of powders: (a) WC-Co and (b) WC-NiCr 
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Table 1  Spray parameters 

Parameter WC-Co WC-NiCr 

Current/A 400 400 

Voltage/V 140 150 

Main gas flow rate/L·min

-1

 97 85 

Powder feed rate/g·min

-1

 50 50 

Spray distance/mm 100 105 
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Table 2  Parameters for erosive wear test 

Parameter Value 

Distance/mm 100 

Pressure/MPa 0.4 

Compressed air flow rate/m

3

·h

-1

 186 

Particle size of brown corundum/µm ©246 

a 

b 

50 µm 
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¥ 2  WC-CoMQ«¬v¨ 

Fig.2  Cross-sectional images of as-sprayed WC-Co coating: 

(a) whole image and (b) detailed image 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¥ 3  WC-NiCrMQ«¬v¨ 

Fig.3  Cross-sectional images of as-sprayed WC-NiCr coating: 

(a) whole image and (b) detailed image 
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¥ 4  ­®¦§NLM¯MQX XRD¥° 

Fig.4  XRD patterns of feedstock powder and as-sprayed coating: 

(a) WC-Co and (b) WC-NiCr 
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Fig.5  Cumulative volume loss of coatings during erosive wear 
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� 6  WC-NiCr�������� !"# 

Fig.6  Erosion morphologies of WC-NiCr coatings after erosion 
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Fig.7  Erosion cumulative volume loss of coating after hot corrosion 
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Table 3  Volume erosion rate of different coatings 

WC-Co  WC-NiCr 

Coatings 

Without hot 

corrosion 

After hot 

corrosion 
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corrosion 

After hot 

corrosion 

Volume erosion 

rate/×10

-3

cm

3

·g

-1

 

0.05 0.07  0.12 0.09 
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Fig.8  Morphological images of WC-Co coating after hot 

corrosion erosion 
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Fig.9  Morphological images of WC-NiCr coating after hot 

corrosion erosion 
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Fig.10  XRD patterns of two coatings after hot corrosion: 

(a) WC-Co and (b) WC-NiCr 
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Fig.11  Microstructures of two coatings after hot corrosion 

erosion: (a) WC-Co and (b) WC-NiCr 
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Erosion Resistance of Cermet Coatings Deposited by Supersonic 

Atmospheric Plasma Spraying 
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Abstract: WC-Co and WC-NiCr cermet coatings were deposited by high-efficiency supersonic atmospheric plasma spraying. The erosion 

resistance of both coatings was comparatively studied in normal or hot corrosion condition. Results indicate that the decarburization 

happens during the spray of WC-Co or WC-NiCr powders, which leads to the formation of W

2

C. Meanwhile, Co

3

W

3

C and Co

6

W

6

C are also 

found in the WC-Co coating. Some new phases, such as W

3

C, W

6

C

2.54

, CoWO

4

 and WO

3

, are observed in the WC-Co coating due to the 

decomposition and oxidation of WC during hot corrosion. WC-Co coating shows a higher erosion resistance than WC-NiCr coating; 

however, the erosion resistance of the former significantly decreases after hot corrosion. On the contrary, the Cr

2

O

3

 formed during hot 

corrosion can effectively protect WC from oxidation and thus improve the erosion resistance of the WC-NiCr coating. 
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