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Ceramic Particle Reinforce Co-based Alloy Gradient Coating by
Laser Synthesis in-situ on the Surface of Cu-Cr Alloy

Chen Suiyuan Dong Jiang Liu Daliang Liu Changsheng
(Key Laboratory for Anisotropy and Texture of Materials . Ministry of Education ,
Northeastern University. Shenyang. Liaoning 110004, China)

Abstract The newly developed Co-based alloy powders is taken to prepare a ceramic particles, with reinforcing Co-
based alloy gradient coating on surface of Cu-Cr alloy for crystallizer through pulse laser induced reaction in-situ. The
microstructure and property of the gradient coating is studied experimentally by means of analysis techniques. The
result shows that large-area Co-based gradient coating has synthesized with the laser processing parameters: average
power of 50 W, frequency of 15 Hz, pulse width of 3 ms, scanning speed of 4.0 mm/min, and overlapping rate of
20%-25% . There are three different elements and structure layers consisting a gradient coating on the surface of Cu-
Cr alloy. The main structure of the coating is a-CoCr; (Ni, O), alloy phase, with Fe-Ni, Cu-Ni as the solid solution
phase enwrapped in it. The number and density of carbide ceramic particles synthesized in-situ increases gradually
from inside layer to outside layer in the gradient coating. Hardness of the Co alloy gradient coating increases
obviously, from 94 HV (substrate) to 432 HV (the out layer of coating), and the least wear lost is 0.008 g. It can
prove that the wear resistant of the Co alloy gradient coating prepared by laser induced reaction in-situ is excellent.
Key words laser technique; pulsed laser; cobalt-base alloy gradient coating; synthesized in-situ; ceramic particles
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Table 1 Elements of the gradient coating (mass fraction %)

Coating Co Ni C Si Fe W Cr Al (nano) Y,0s
1 Bal 20 1 3 10 5 15 0.2-0.3 1
2 Bal 15 3 6 15 5 20 0.2-0.3 1
3 Bal 10 5 § 15 8 25 0.2-0.3 1
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Fig. 2 Structure of the first layer
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Fig. 3 Structure of the first and second layer
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