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Characteristics of clad layer of mixture of stellite-6 and tungsten
carbide powder by means of single-pass laser cladding

XU Guojian', LIU Shuang' , HANG Zhengxiang' , YU Enhong”, LI Yongbo, FAN Yongbo®
(1. School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, China; 2. Shen-
yang Siasun Robot & Automation Co. , Ltd. , Shenyang 110168 ,China)

Abstract: In order to improve the wear resistance of the clad layer, the powder mixture of stellite-6 and tungsten
carbide (WC) in the range of 0 ~ 0. 47 mass fraction of WC was deposited on mild steel plates by CO, laser cladding
system. The phase constitution, microstructure, hardness and wear resistance of the clad layer were studied with an X-ray
diffractometer, energy dispersive spectroscopy, scanning electron microscope, laser microscope, Vickers hardness tester
and wear tester. According to the analyzed results, the microstructure of the clad layer consists of hypoeutectic structure
and undissolved tungsten carbides dispersed in the matrix of the Co-based alloy. The Vickers hardness increases with the
increase of WC weight fraction. On the other hand, the crack sensitivity of the laser clad layer is low.
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Fig.1 Single-pass layer cladding
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Fig.2 Schematic drawing of laser cladding setup
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Fig.3 Wear test

a—experimental setup of Ogoshi type test machine ~b—geometrical pa-

rameters after wear test
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Fig.4 Co-WC constitution diagram
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Fig.5 Microstructure of clad layer with powder mixtures of stellite-6 and
0.26WC ( preheating of 30°C )

a—optical microstructure  b—SEM image of hypoeutectic struc-

ture
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Fig. 6  X-ray diffraction analysis of laser clad layer with stellite-6 +
0.26WC mixed powder
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Fig.7 EPMA line analysis results of Co,W,Cr,C and Fe in clad layer
of stellite-6 +0.26WC
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Fig.9 Effect of mass fraction of WC and preheating temperature on

crack sensitivity of single passes
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Fig. 10 Liquid penetrant testing of clad layer for single passes

a—crack appearance b—relation of crack number, crack intervale and

mass fraction of WC
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Fractograph of clad layer with powder mixures of stellite-6 and
0.26WC without preheating
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