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Application of laser cladding on the new wear-resistant plate

ZM4-13
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Abstract: To further enhance the service life of the chute, iron-based self-fluxing alloy powder was chosen, and laser cladding was
employed to conduct surface strengthening on the new wear-resistant plate ZM4-13. The microstructure, microhardness, wear
resistance, and impact resistance were analyzed using optical microscopes, scanning electron microscopes, energy dispersive
spectrometers, Vickers hardness testers, wet rubber wheel testing machines, and impact testing machines. The results indicate that
the wear-resistant layer is mainly composed of Cr-rich dendrites and eutectic structures between dendrites. After the strengthening
by laser cladding, the performance of the wear-resistant plate has been significantly improved compared to the ZM4-13 substrate.
Specifically, the microhardness of the cladding layer is 251.9 HVS5 higher than that of the substrate, the wear resistance of the
cladding layer is 3.02 times that of the substrate, and the longitudinal and lateral impact resistance has increased by 26.0 J and
20.4 J, respectively. This research provides laboratory data references for the industrial application of laser cladding surface
strengthening of the ZM4-13 middle plate.
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Table 1 Chemical composition of ZM4-13 wear-

resistant steel (wt.%)

C Si Mn P S Cr Ni Mo Ti B Cu

0.31 0.33 0.54 0.007 0.0014 1.02 0.55 027 0.60 0.002 0.18
9
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Table 2 Mechanical properties of ZM4-13 wear-

resistant steel
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Table 3 Main chemical composition of iron-based alloy

powder (wt.%)

Fe Cr Si Ni Mo C \% Cu Ti

55.7  30.1 22 39 3.6 3.6 0.3 0.4 0.1
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Fig.1 Microscopic morphology of iron-based alloy

powder
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Table 4 Laser cladding process parameters
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Fig.I Overall morphology of laser cladding wear-

resistant plate
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Fig.l 500x microstructure of laser cladding wear-

resistant plate
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Fig/l Microhardness gradient of laser cladding wear-

resistant plate
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Table 5 Wear amount of substrate and laser cladding

layer
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Table 6 Impact performance of substrate and laser

cladding wear-resistant plate
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