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Microstructure and Wear Resistance of Al-Si+ Al,O; Composite
Layer on Z1.L102 Alloy by Laser Cladding

SUN Rong-lu, NIU Wei, LIU Lu-lu
(School of Mechanical and Electronic Engineering, Tianjin Polytechnic University, Tianjin 300160, China)

Abstract Laser cladding of Al-Si + Al,O; composite layer on ZL102 alloy was performed by 5 kW CO, laser. The
effect of the laser cladding parameters to layer was investigated. The analysis on the microstructure, the hardness
and wear resistance of laser cladding layer shows that, the Al-Si+ Al, O layer is uniform, continuous and free of pores
and cracks by optimized parameters. Al,O; particles disperse in the matrix of o-Al and «-Al+ Si eutectics with particle
size of 10~20 pm. The interface between the layer and the substructure was epitaxial, with excellent bonding by the
strong metallurgical interface. The hardness and wear resistance of laser cladding layer is about 2 times (in the range
of Hv 190~260) and 4 times higher than that of the substrate, respectively.
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Fig.1 Cross-section morphology of single track

laser clad layer
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Fig. 2 Surface morphology of multi-overlapped

laser clad layer
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Fig. 3 Microstructure of the laser clad layer
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Fig. 4 Microstructure of the bondmg zone
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Fig.5 Distribution profile of microhardness across
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Fig. 6 Comparison of the wear loss of weight for

AL-Si+ALO, . AL-Si laser clad layers and ZL102 alloy
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Fig. 7 Microstructure of the laser clad layer
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Fig. 8 Microstructure of the Z1.102 alloy
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