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Abstract Ni-Cr-Mo alloy coatings are prepared on Q235 steel surface by using a continuous diode laser. The
assisted thermal treatments of these coatings are made under pulsed currents with different processing time, which
improves the quality and property of coatings. The microstructure, phase composition as well as the mechanical and
anticorrosion properties of coatings are investigated. The results show that the pulsed current processing is
beneficial to promoting the precipitation of eutectic structures on the grain boundaries of laser cladded coatings. The
precipitation amount of eutectic structures increases with the increase of processing time, and the hardness within

the depth around 0.1 mm away from the coating surface increases as well, however, the anticorrosion property of
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coatings increases first and then decreases.
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Table 1 Chemical compositions of Q235 steel and Ni-Cr-Mo alloy powder (mass fraction, %)
Material Cr Mo Fe w Ni Si Mn S P C
Q235 steel - Bal. 0.37 0.08 0.04 0.04 0.16
Ni-Cr-Mo alloy powders 21 13 5 5 Bal. - - - -
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Fig. 1 (a) Laser cladding equipment; (b) schematic of coating fabrication; (c¢) schematic of pulsed current processing
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Fig. 2 XRD patterns of cladded coatings under

different pulsed current processing time
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Fig. 3 Surface morphologies of cladded coatings under different

pulsed current processing time. (a) 0 h; (b) 1 h; (¢) 2 h
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Fig. 4 Elementary compositions of cladded coating treated by pulsed current for 2 h. (a) Primary crystal

structure; (b) eutectic crystal structure
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under different pulsed current processing time
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Fig. 6 Nyquist plots of cladded coatings under different pulsed current processing time. (a) 0 h; (b) 1 h; (¢) 2 h
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