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Microstructure and Wear Resistance of In—situ Synthesis TiC Particulate Reinforced Metal Matrix
Composite Coating by Argon Arc Cladding

LIU-Jun %, LU Sheng-yong?, Li Fang—fang?
(1. College of Materials Science and Engineering, Heilongjiang Institute of Science and Technology, Harbin 150027; 2.
Nanjing julong steel pipe co. Itd, Nanjing 210061)

Abstract: Composite coating reinforced by TiC particle was produced on the surface of Q345D steel by means of Argon arc
cladding technique with the powder of Ni. Mo. Ti and B,C. The microstructure and properties of the coating were investigated
and analyzed with the help of SEM, X-ray diffraction meter, microhardness tester, friction and wear testing machine. The
results show that there is a good metallurgical bonding between the coating and the substrate and the coating is uniform and
almost defect free. So that cladding layer has higher hardness, the maximum hardness value is of 1469 HV. With the
disappearance of particles, the measured value of substrate hardness 202 HV, the maximum hardness value is the cladding
layer matrix hardness value of 7 times. At room temperature dry sliding wear test conditions, the cladding layer has good wear
resistance, wear resistance is about 15 times of the matrix.
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Fig.1 The cross—section SEM of the composite coating
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Fig.2 SEM image of the composite coating

#*1 EDS SR (RFHSE %)
Table 1 EDS result (x / %)

AR CK TiK FeK MoL NiK

1 5890 3536 261 3.13
2 55.77 3749 332 342
3 3.02 327 5657 3104 6.10
4 1.02 127 5721 3426 6.24
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Fig.3 XRD pattern of composite coating
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Fig.4 Microhardness profile of the argon shield arc
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Fig.5 Comparison of friction coefficient for Q345D steel
and the layer
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Fig.6 Comparison of weight loss for Q345D steel and the
layer
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Fig.7 Micrographs showing worn surfaces of Q345D steel
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Fig.8 Micrographs showing worn surfaces of layer
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