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Table 1 Compositions of clad materials with

different V contents( mass fraction, %)

Sample No. \Y Ni Cu C Si Fe

1 1.83  6.42 5.37 3.92 0.63 Bal.
2 3.57 6.40 5.34 3.97 0.59 Bal.
3 6.12 6.36 5.40 3.94 0.56 Bal.
4 9.84 6.39 5.38 3.98 0.59 Bal.
5 12.84 6.43 5.42 3.95 0.58 Bal.
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Fig.1 Effect of Cu content on
critical area of clad layer
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Fig. 2 Crack in microstructure of

clad layer without Cu
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Fig. 3 Crack in microstructure of

clad layer with 45 cm®
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Fig. 4 Microstructure of clad layer with 6. 44% Ni
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Fig.5 Effect of Ni content on

critical area of clad layer
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Fig. 6 Microstructure of clad layer with 6. 12% V
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Table 2 Variations of free energy of formation with

temperature for different phases ( kJ/ mol)

T/K
Phase
1200 1 400 1 600 1 800 2 000
V.C -143.3 -142.7 - 142.1 - 141.2 - 140.3
FesC 0.1 -0.9 -51 - 12:1 - 13.9
VCos - 95.6 -94.2
VC -91.3 - 89.3 - 87.2 - 85.0 - 82.7
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Fig.7 Effect of V content on

wear mass loss of clad layer
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Fig. 8 Effect of V content on

surface hardness of clad layer
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Effect of Cu Nir V-C alloy on properties of laser clad layer

LUAN Jing-fei, YAN Mi
(State Key Laboratory of Silicon Materials, Zhejiang University, Hangzhou 310027, China)

[ Abstract] In the condition of no preheating, the contents of Cu and Ni in Cur Nt V-C laser cladding layers were changed to adjust

the volume fractions of austenite and cementite, and the effect of volume fraction of austenite on the cracking resistance was analyzed.

Based on optimized parameters of laser processing, effects of Cu and Ni on the volume fractions of austenite, cracking ratio of clad lay-

ers, and wear resistance were systematically investigated. It is found that the critical no-cracking overlapping area of clad layers is

55.1 cm?, and the corresponding cladding material is the Cur N C-StFe alloy. Using this cladding material, the effect of V on the

wear resistance of cladding layer was investigated. The influence of endogenous V,C on the surface hardness and wear resistance of

clad layers was analyzed. As a result, a Cu Nr V-C-SrFe cladding material with high cracking and wear resistance was obtained.

[Key words] laser cladding layer; Ni; Cu; endogenous V,C; cracking resistance; wear resistance
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