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Research on the Microstructure and Performance of Dual-layer Wear-
resistant Alloy Steel Plate with Laser Cladding
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Abstract: In order to improve the hardness and wear resistance of the guide rails of the drilling rig, based on laser cladding
technology, a wear-resistant plate was formed by using Q345 steel as the base plate and Fe-based alloy powder as the clad-
ding material. The microstructure, microhardness and impact energy of the wear-resistant layer were studied. The results
show that the laser cladding layer has good quality, there are no obvious pores and cracks, and the laser cladding layer and
the matrix form a dense metallurgical bond. The microstructure of the cladding layer mainly consists of columnar crystal and
equiaxial crystal. The maximum microhardness is 600 HV, and the hardness and wear resistance are significantly improved.
The impact energy of the sample is about 20J, and the fracture type is mixed fracture. This study can provide relevant re-
search basis for improving the wear resistance of wear-resistant plates.
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Fig.1 The microstructure of the substrate
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Fig.2 The dimensions of V-notch impact specimens
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Fig.3 The surface of laser cladding
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Fig.4 Microstructure at the interface
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Fig. 5 Microstructure of the cladding layer
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Fig. 6 Hardness distribution of the substrate and the cladding layer
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Fig.7 The overall view of impact fracture
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