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Development of Laser Cladding Materials with Crack Resistance and
Wear Resistance in Clad Layer of Grey Iron
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Abstract To avoid the forming of cracks in iron-based laser cladding the volume fractions of austenite and cemetite in cladding
layers were adjusted through adjusting the contents of Ni. The claddings were produced on gray irons without preheating. Based on
the optimum parameters of laser processing the effects of Ni contents on the volume fraction of austenite and surface cracking were
investigated the cracking mechanisms were revealed and a sort of Fe-C-Si-Ni cladding material was obtained which could form
crack-free 25-pass cladding layers on iron. By adding Ti powders into the Fe-C-Si-Ni cladding material endogenous TiC could
form in cladding layers. The effects of endogenous TiC on wear resistance of cladding layers were also investigated. As a result
Fe-C-Si-Ni-Ti cladding materials were obtained which could improve the cracking and wear resistance significantly.
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Table 1 Compositions of clad metal with different
Ni content in wt.-%

No. 1 2 3 4 5 6
Fe Bal Bal Bal Bal Bal Bal
C 3.21 3.23 3.26 3.23 3.18 3.25
Si 0.56 0.55 0.58 0.56 0.60 0.57
Ni 1.24 2.76 3.68 4.77 5.65 7.04

2 wt.-%
Table 2 Compositions of clad metal with different
Ti content in wt.-%

No. 1 2 3 4 5 6

Fe Bal Bal Bal Bal Bal Bal
C 3.31 3.32  3.27 3.25 3.32 3.28
Si 0.62  0.58 0.59 0.56  0.55 0.63
Ni 4.77 4.77 4.77 4.77 4.77 4.77

Ti 1.51 3.42 5.13 6.94 8.51 10.18
1.0
mm
1.5 kW 400 mm/min
mm V7 100 mm 4 mm
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Fig.1 Schematic diagram showing crack distributing in

lognitudinal cross section of laser clad specimen
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2 0.57 wt.-% Si

Fig.2 Microstructure of clad layer with 0.57 wt.-% Si
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Fig.5 Effect of Ni content on crack ratio of clad layer

Fig.3 XRD patterns of clad layer containing

0.57 wt.-% Si
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Fig.9 Effect of Ti content on wear mass loss
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Fig.7 Microstructure of clad layer with 3.42 wt.-% Ti
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Fig.10 Worn trace morphology of cladding layer with

different Ti content
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