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Effect of V-N Alloy on Microstructure and Wear Resistance of
Co-Based Alloy Laser Coating

He Yizhu
(School of Materials Science and Engineering , Anhui University of Technology, Maanshan, Anhui 243002, China)

Li Mingxi Zhao Qingyu

Abstract Co-based alloy coatings with and without V-N alloy addition were cladded on the surface of the low carbon
steel (SPHC). The microstructure and phases of the coatings were studied with optical microscope (OP), scanning
electron microscope (SEM), transmission electron microscope (TEM) and X-ray diffraction instrument (XRD).
The microhardness and sliding wear resistance of the coatings were also tested. The results show that 7-Co and Cr,;
Cs exists in Co-based alloy coatings. Fine microstructure and other phases, such as ¢-FeV and VN are obtained with
V-N alloy addition. The microhardness is improved and higher at interface than that near the top surface. With the

increase of laser scanning speed, the wear resistance of the coatings is improved by adding V-N alloy. The abrasive

mechanism of the coating is also analyzed.

Key words laser technique; laser cladding; Co-based alloy; V-N alloy; wear resistance
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Table 1 Chemical composition of SPHC and Co-based alloy powder (mass fraction, %)

Elements C Cr Mo Ni Si Mn P Fe Co
SPHC 0.05 — — — 0.02 0.22 0.015 Remain —
Co60 0.27 28.6 5.4 2.27 0.90 — — 0.5 Remain

*2 RS SH AR RS (R
Table 2 Chemical composition of V-N all

HAHC 0

oy (mass fraction, %)
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Fig. 1 XRD pattern of Co-based alloy coatings
(a) 0% V-N alloy; (b) 5% V-N alloy
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Fig. 2 Microstructure of the coatings. (a) 240 mm/min,
0% V-N alloy; (b) 160 mm/min. 0% V-N alloy;
(¢) 240 mm/min, 5% V-N alloy
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Fig. 3 TEM microstructure and corresponding SAD
pattern of the coatings with 5% V-N alloy
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Fig. 5 Sliding wear tests results of the coatings
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Fig. 6 Milling trace photographs of the coating. (a) V-N

alloy/Co60, 240 mm/min; (b) Co60, 240 mm/min;

(c) V-N alloy/Co60, 160 mm/min; (d) Co60,

160 mm/min
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