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The effect of TiC content on the microstructure, microhardness and
frictional wear properties of cladding layer is investigated and the relationship between the melting and precipitation
behaviors of TiC in the cladding layer and the properties of cladding layer is also discussed. The results show that
the dilution rate of cladding layer increases gradually with the increase of TiC content
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melt and precipitate during the laser cladding process. The microhardness of cladding layer increases gradually as the
TiC content increases, and the highest microhardness of cladding layer is up to 612 HV when the TiC mass fraction
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The laser cladding technique is adopted for the fabrication of 2205 dual-phase stainless steel/TiC

Moreover

the TiC particles
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Fig. 1 Sectional morphologies of cladding layers with different mass fractions of TiC. (a) 0; (b) 5%; (¢) 10%; (d) 15%
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Fig. 2 X-ray diffraction patterns of

cladding layers with different TiC contents
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Fig. 3 Microstructures of cladding layers with different mass fractions of TiC. (a) 5% ; (b) 10%; (¢) 15%; (d) 15%
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Table 2 Cladding layer base material and EDS analysis results of its second-phase particles(atomic fraction, %)

Position Fe Ti Cr Ni Mo C
Point-1 17.56 36.52 4.08 1.04 1.32 39.49
Point-2 78.53 - 15.47 4.48 1.52

Point-3 9.82 44.68 4.17 - - 41.33
Point-4 42.77 57.23
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Fig. 4 Cross-sectional micro-hardness distributions of
cladding layers with different TiC contents
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Table 3 Weight loss of cladding layers with

different TiC contents

Mass fraction of
TiC /%
Loss mass /mg 52.7 56.7 36.4 13.3
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Fig. 5 Worn surfaces of cladding layers with different TiC contents. (a) 0; (b) 5% ; (¢) 10% ;
(d) 10%, high magnification; (e) 15%; (f) 15%, high magnification
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