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Table 1 Preparation method and properties of WC powders
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Table 2 Composition of powders sample

. Particle  Microhardness,
No. Preparation method  Shape size/um HVo./MPa
1# Crushing Polygonal  50~200 26 390
Induction heating . _
2# remelting Spherical ~ 70~140 28 370
Plasma rotating . _
3# electrode process Spherical 150~180 30 250
4y Plasmaroting o p o0 990250 29 940

electrode process

Sample Powder composition
S1 Fe based powder+30% 1# WC powder
S2 Fe based powder +30% 2# WC powder
S3 Fe based powder +30% 3# WC powder
S4 Fe based powder +30% 4# WC powder
S5 Fe based powder
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Fig.1 Shapes of WC powders: (a) 1#, (b) 2#, (c) 3#, and (d) 4#



Fig.2 XRD patterns of laser cladding layers
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Fig.3 Microstructures of laser cladding layers: (a) S1, (b) S2, (c) S3, (d) S4, and (e) S5
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Fig.4 SEM image (a) and element W distribution of magnified region (b) of S2 sample
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Table 3  Microhardness (HVq3) distribution around WC
particles in laser cladding layer of S2 sample in

Fig.4a

Location No. Microhardness, HV.3s/MPa
1 8920

8980

9030

2
3
4 8250
5
6

8210
8120
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Fig.5 Microhardness distribution of laser cladding layers along
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Fig.6 Wear loss mass of the samples after wear experiments
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Fig.7 SEM images of wear scar morphologies after wear experiments samples: (a) S5, (b) S1, and (c) S4
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Effects of Cast Tungsten Carbide Powder on Wear Resistance of Laser Cladding
Ceramic Particle Reinforced Iron Matrix Composite

Zou Liming, Liu Xin, Wang Lei, Xie Huanwen, Cai Yixiang

(Institute for Materials and Processes of Guangdong Province, Guangdong Academy of Sciences, Guangzhou 510650, China)

Abstract: Tungsten carbide powders with different particle sizes were prepared by different methods, and then they were added into Fe
alloy powders. The laser cladding technique was used to form an alloyed layer with high hardness and wear resistance on 45# steel with
such mixed powders to study the effects of cast tungsten carbide powders on wear resistance of ceramic particle reinforced Fe matrix
composites. The microstructure, phase composition and microhardness of the cladding layer were investigated by OM, SEM, XRD and
hardness tester. Their wear resistance was tested by a wheel wear test machine. Results show that the cladding layer is mainly composed of
ledeburite phase. The differences of tungsten carbide powders in preparation and grain size exert important effects on wear resistance of
the cladding layer. The tungsten carbide powder prepared by plasma rotating electrode process plays a better role in increasing wear
resistance while the fine tungsten carbide powder is superior to the coarse powder in it.
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