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Finite element simulation study on the processing performance of

laser cladding layer under different cutting parameters
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Abstract: To explore the differences between laser cladding layer and homogeneous substrate
in their cutting processing and to investigate the factors affecting cladding layer processing
performance, a two-dimensional cutting simulation model for nickel-based cladding layer on
42CrMo steel substrate was established using the simulation software ABAQUS. By chan-
ging the cutting amount and tool rake angle, the results of tangential component, radial
component, stress evolution and equivalent plastic strain evolution of both the homogeneous

substratematerial and the cladding layer in cutting simulation were observed. Under the
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same cutting amount, the cutting force generated by cutting the cladding layer is much grea-
ter than the cutting force in the homogeneous substrate. Compared to the cutting speed, the
cutting depth plays a major role in the magnitude of the cutting force, and the processing of
the cladding layer has the characteristic of layered cutting. The stress in the cutting simula-
tion of the cladding layer is greater than that of the homogeneous substrate, and the stress
continuously propagates and decays along the thickness of the workpiece in both cases. The
near machined surface plastic strain layer of homogeneous substrate material and cladding
layer continuously deepens with the increase of cutting depth. At a large cutting depth, dis-
continuous plastic strain occurs in the cladding layer. The selection of critical cutting depth
for cladding layer processing is related to the radial component force. Due to the significant
difference in the mechanical properties between the cladding layer and the homogeneous sub-
strate, plastic strain discontinuity may occur during processing at larger cutting depths and
affect the processing quality of the cladding layer. Therefore, the processing of the cladding
layer should be carried out at smaller cutting depths.

Key words: laser cladding; cutting simulation; laser cladding layer processing; plastic strain;

cutting amount
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