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Effect of WC mass fraction on microstructure and properties
of laser cladding Ni-based coatings

WANG Shanshan' ,SHI Wenging' ,WU Teng' ,CHENG Cai' ,ZHU Zhikai' ,CHEN Ximiao' ,XIE Linyi' ,HE Kuanfang
(1. College of Electronics and Information Engineering, Guangdong Ocean University, Zhanjiang 524088, China; 2. School of

Mechanical and Electrical Engineering and Automation, Foshan Institute of Science and Technology, Foshan 528225, China)

Abstract: In order to investigate the effect of WC mass fraction on the properties of Ni60 powder laser cladding coating, the
WC and Ni60 composite coating was prepared on Q235 carbon tool steel by laser cladding technology, and the theoretical analysis
and experimental verification were carried out. The date of geometrical morphology, dilution rate, microstructure and hardness of
cladding layer were obtained. The results show that, after adding WC, the coating has good appearance and the hardness of
coating can be improved obviously. The dilution rate increased firstly and then decreased with the increase of WC mass fraction.
When the WC mass fraction is 0. 4, the appropriate powder ratio can not only ensure the dense microstructure and uniform
dendrite size, but also avoid the influence of particles and pores on the coating quality, and ensure the fusion of two coating
materials and the overall hardness of the coating. The results of this study have a certain guiding role for the preparation of Ni-
based composite with WC added by laser melting coating.
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Table 1 Chemical composition of Q235 carbon steel ('mass fraction)

type C Si Mn P S Fe
0235 0.15 0.15 0.25 0.12 0.11

2 Ni60 ByARALF RS (B350

Table 2 Chemical composition of Ni60 powder ( mass fraction)

balance

type C Cr B Si Fe Ni

‘ 0.006~ 0.14~ 0.025~  0.03~
=<0. alance
Ni60 0.01 0.17  0.045 0. 045 0-15 balance

B 1 K SEM SR E
Fig. 1 Powders SEM morphology diagram
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Table 3 WC and Ni60 component ratio ( mass fraction)

type S Sy Ss Sy Ss
wC 0 0.2 0.4 0.6 0.8
Ni60 1 0.8 0.6 0.4 0.2




B4 HaW

ERAL WC T AMEOFEOCIAE Ni 35 24 SURIPERE I S 465

laser beam
cladding direction
Pe——]
preset powder\ /—claddmg layer
substrate

B2 WOLkE I TR SR
Fig.2 Schematic diagram of laser cladding processing
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Fig.3 Macro morphology of laser cladding layer
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Fig.4 Schematic diagram of cladding section
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Table 4 Calculation results of dilution rate

mass fraction A/ A,/ (A1+4,)/
case D/ %
of WC mm? mm? mm?
S, 0.0 0.25 0.07 0.32 21. 14
S, 0.2 0.29 0.04 0.33 13. 16
S; 0.4 0.20 0.07 0.27 25.88
S, 0.6 0.34 0.05 0.39 12.22
Ss 0.8 0.36 0.05 0.41 11.32
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Fig.5 Microstructure of the S; cladding layer
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Fig. 10  Vichers hardness profile
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