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Fig.1 SEM images of powder: (a) WC-12Co composite powder, (b) Co powder, (c) cross-section of WC-12Co composite powder and (d) high-
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LDED under different laser powers
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Fig.3 SEM images of WC-25Co cemented carbide deposited by LDED under different laser powers: (a) 1200 W, (b)1400 W, and (c) 1600 W
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Fig.4 High magnification of microstructure of WC-25Co cemented carbide deposited by LDED under different laser powers: (a) 1200 W,

(b) 1400 W, and (c—d) 1600 W
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Fig.5 Microstructure of different Co content regions of WC-25Co cemented carbide deposited by LDED under different laser powers: (a) 1200 W,

(b) 1400 W, and (c—d) 1600 W
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Fig.8 Three-dimensional (a—c) and two-dimensional (a,—c,) wear profile of WC-25Co cemented carbide deposited by LDED under different laser
powers: (a, a,) 1200 W, (b, b,) 1400 W, and (c, c,) 1600 W
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Fig.9 Worn surface of WC-25Co cemented carbide deposited by LDED under different laser powers: (a, d) 1200 W, (b, ¢) 1400 W, and (¢, f) 1600 W
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Fig.10 SEM image and EDS element mappings of the wear surface of WC-25Co cemented carbide

Co—> 00000 Nozzle—> Laser beam
Q@ORaw powder
+ W/
Y N »
WC-12Co a® =
eTasa et
o /

Raw powder LDED

WC-25Co alloy

11 W€ 10 e R TR WC-25Co B i & 42 BUL L
Fig.11 Formation mechanism of WC-25Co cemented carbide deposited by LDED
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Preparation of WC-25Co Cemented Carbide by Laser Directed Energy Deposition and Its
Tribological and Wear Properties

Ye Nan', Li Shiyu', Wu Zichun’, Mao Jie*, Zhuo Haiou', Tang Jiancheng'
(1. International Institute for Materials Innovation, Nanchang University, Nanchang 330031, China)

(2. School of Physics and Materials Science, Nanchang University, Nanchang 330031, China)

Abstract: WC-25Co cemented carbides were prepared by laser directed energy deposition technology using spherical WC-12Co composite
powder and spherical Co powder as raw materials. The effects of laser power on the microstructure and friction and wear properties of WC-25Co
cemented carbides were studied. The results show that the Co particles melt and form liquid phase, which significantly improves the deposition
quality of WC-12Co. The increase in laser energy promotes the flow of Co liquid phase, and the densification degree and microstructure
uniformity of the alloy are significantly increased. The alloy structure is composed of WC phase and Co phase, and no decarburization phases
such as Co,W,C, Co, W ,C and W,C are found. With the increase in laser power, the alloy hardness increases gradually, and the wear rate decreases
first and then increases. At the laser power of 1400 W, the wear rate in WC-25Co cemented carbide is the lowest, which is (0.81+0.11)x10™ mm*/(N-m).
The wear mechanism is mainly abrasive wear, and there is also a small amount of oxidation wear.

Key words: WC-25Co cemented carbide; laser directed energy deposition technique; laser power; friction and wear properties
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