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Fig. 2 Bonding phenomenon of tool rake face: (a) Laboratory tools; (b) Processing site tools
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Fig. 4 Images of instantaneous cutting state recorded by high-speed camera: (a) Before cutting into groove; (b) Just leaving tool

contact surface and cutting into groove; (c) Cutting into groove; (d) Cutting out groove
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Fig. 5 Hard phase particles morphologies of tool rake face wear (a) and surface wear area (b)
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Fig. 7 Basic formation of tool-chip bonding
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Fig. 8 Hard phase particles morphologies of tool rake surface damage (a) and damaged area (b)
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Table 1 Unknown parameter of diffusion equation

Element P D/(m*s ™)
Fe 0.185 3.8X107"1
W 0.147 5511071
Co 0.428 439%x10°"1
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Formation of sticking-welding on rake face of
carbide tool and its theoretical model of element diffusion

CHEN Jin-guo"?, ZHENG Min-li', LI Peng-fei', ZHANG Wei', SUN Yu-shuang'

(1. College of Mechanical and Power Engineering, Harbin University of Science and Technology, Harbin 150080, China;
2. School of Electrical and Mechanical Engineering, Putian University, Putian 351100, China)

Abstract: Based on the Fick’s second law, the elements concentration distribution of the rake face was described and the
semi-infinite length model was used to establish the diffusion equation of the rake face considering the influence of
temperature. By analyzing the formation of the sticking-welding during the cutting process, the welded and clamping
parts at different temperatures were used to approximately simulate the elements diffusion at different temperatures with
or without sticking-welding, so the effects of temperature and sticking-welding on the elements diffusion can be explored.
At the same time, combined with elements concentration distribution of the diffusion specimens at different temperatures,
data processing and parameter determination were carried out by using data fitting software. The results show that
sticking-welding does not affect the final diffusion concentration, but it affects the diffusion process to a certain extent,
and with the increase of temperature, the diffusion rate and diffusion distance increase correspondingly, the results are
significance for revealing the law of atom movement at microscopic level and improving the anti-adhesion and
anti-fracture performance of carbide tool.
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