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Microstructure and property of Cu-Fe alloy coating
prepared by laser-induction hybrid cladding

ZHOU Sheng-feng', DAI Xiao-qin®, XIONG Zheng’, ZHANG Tian-you', WU Chao'

(1. School of Materials Science and Engineering, Nanchang Hangkong University, Nanchang 330063, China;
2. School of Information Engineering, Nanchang Hangkong University, Nanchang 330063, China;
3. School of Science, Naval University of Engineering, Wuhan 430033, China)

Abstract: Cu-Fe alloy coating was produced on the brass substrate by laser-induction hybrid cladding (LIHC). The
microstructure and property of the coating were investigated. The results show that during LIHC when the laser scanning
speed and powder feeding rate are 3000 mm/min and 110 g/min, respectively, the smooth, pore-free and crack-free Cu-Fe
coating on the substrate is obtained. Furthermore, the liquid phase separation of Cu-Fe alloy takes place during LIHC. At
the bottom of the coating, the supersaturated metal matrix identified as a-Fe presents the characteristics of planar growth
and columnar dendritic growth. In the center of the coating, the spherical particles identified as a-Fe with different sizes
are embedded in the supersaturated metal matrix e-Cu. Large amounts of fine and white grains identified as ¢-Cu phase
precipitate inside the spherical a-Fe particles. As a result, the average microhardness of coating is about 2.8 times higher
than that of the brass substrate.
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Fig. 1 Schematic diagram of laser-induction hybrid cladding
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Fig. 2 Macrostructure of Cu-Fe alloy coating by LIHC
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Fig. 3 XRD pattern of Cu-Fe alloy coating by LTHC
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Fig. 4 Microstructures at interface of substrate/Cu-Fe alloy
coating by LIHC: (a) Low magnification; (b) High

magnification
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Fig. 5 Microstructure in the top and center of Cu-Fe alloy
coating by LIHC
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Fig. 7 Microhardness profile of Cu-Fe alloy coating by LIHC
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