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K1 WC-12Co ¥k XRD Kl
Fig.1 XRD pattern of WC-12Co powder

Bl 2 WC-12Co ¥ K SEM MR J
Fig.2 SEM images of WC-12Co powder
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Table 1 Optimized spray parameters

Kerosene/ O,/ Powder federate/  Spray distance/
Lh? m®h? kg h! mm
23.6 30.2 7.2 360

—

s 1=1.066 mm

0.5 mm

7" i b
~

1=4.153 mm

Kl 3 WC-12Co )= SEM R
Fig.3 SEM images of WC-12Co coatings: (a) GD2 and (b) GD5
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Fig.4 SEM images of the sprayed coatings surface: (a) GD1, (b) GD2, (c) GD3, (d) GD4, and (e) GD5
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Fig.5 SEM images of interface between the sprayed coating and

substrate: (a) GD2 and (b) GD4
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Bl 6 IRZEHELE S 0.3 mm X BN
Fig.6 SEM images of the coating area 0.3 mm to the interface between coating and substrate: (a) GD1, (b) GD2, (c) GD3, (d) GD4, and

(e) GD5
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Fig.7 SEM images of GD5 coating along deposition direction: (a) interface, (b) 1/3 coating thickness, (c) 2/3 coating thickness, and

(d) near surface area
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Table 2 Porosity of the area 0.3 mm to the interface of the
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GD1 GD2 GD3 GD4 GD5
1.6 1.7 15 1.6 17
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Table 3 Porosity of the sprayed coatings along deposiotn

direction (%0)

Position GD1 GD2 GD3 GD4 GD5

Interface area 15 15 1.6 1.7 1.7

1/3 coating 4 5 13 15 1.4 15
thickness
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Near surface
area

14 15 1.8 1.9 1.8
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K8 ¥JE XRD Kl
Fig.8 XRD patterns of the sprayed coatings: (a) GD1, GD2, GD3,
and (b) GD4, GD5
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Effect of Thickness on Microstructure of HVYOF Sprayed WC-12Co Coatings

Zha Bailin !, Gao Shuanglin?, Yuan Xiaojing ', Luo Lei?, Li Zhengxian ?, Ji Shouchang?, Zhang Bowen!
(1. Rocket Force University of Engineering, Xi’an 710025, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: WC-12Co coatings were sprayed by HVOF with a composite mixture of microstructure powder and nanostructure powder as
starting materials. The thicknesses of the coatings were 0.5 mm, 1 mm, 2 mm, 3 mm and 4 mm. SEM and XRD were used to analyze the
microstructure and phase composition of the coatings, respectively. Porosity of the coatings was also tested. Results show that thickness
has little influence on surface microstructure and roughness of the coating; on the contrary, thickness has great influence on section
microstructure. For the coating thicker than 1 mm, microstructure of the middle part is denser than the interfacial and the upper area;
however, microstructure changes little along the deposition direction for the coating thinner than 1 mm. Decomposition and
decarburization happen in all the coatings; furthermore, more serious decomposition occurs with the increase of the coating thickness; as a
result, more W,C and Co3W5C appear.
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