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Structure and Mechanism of Co-Based Alloy Coating with Laser
Inducing in-situ Synthesis on the Surface of Copper Alloy

Dong Jiang Chen Suiyuan Liu Daliang Liu Changsheng
(K@;L/ Laboratory for Anisotropy and Texture of Materials of Education Ministry of China , )

Northeastern University, Shenyang, Liaoning 110004, China

Abstract The newly developed Co-based alloy containing a certain amount of Ni, Cr, Fe, C, Si, MgO, Y.O; and nano-Al
powders is taken to prepare a ceramic particles, to reinforc Co-based alloy coating on surface of Cu-Cr alloy for crystallizer
through pulse laser induced reaction in-situ. The microstructure morphology and coating mechanism is studied experimentally
by means of optical micrograph, SEM, and TEM analysis techniques. The results show that under conditions of optimized
powder elements and process parameters of the laser-scan (power 50 W, frequency 15 Hz, pulse width 3 ms, scan rate
4.0 mm/s), the coating with a metallurgical interface forms between the Cu alloy substrate and coating is prepared on the
surface of Cu-Cr alloy. The structure of Co-Cr-W-C alloy with fine grain and high hardness is formed in the coating, and the
ceramic particles in the coating are produced by YAG pulse laser inducing in-situ synthesis, which strengthen the coating.
Carbides of W,Cr are precipitated in the coating and that dispersion strengthens the coating. The Co rich area formed in the
transition layer of coating leads to the formation of the Cu rich area.
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Table 1 Optimized powder elements (mass fraction %)
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Fig. 1 Cross section metallograph of the sample.
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Fig. 2 SEM image and EDS of the transitional area
in coating. (a) Image; (b) EDS
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(b) EDS of Co rich area; (c) irregular boundary; (d) Regular boundary
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synthesized in-situ in coating. (a) Image; (b) EDS
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Fig. 7 TEM image of ceramic particles in the coating
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