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Principle analysis and simulation for high speed cutting of

medium carbon steel material
LIANG Zhaoshun LI Jiyuan® WEN Deying BAI Xiangjuan
( School of Mechanical Engineering Qinghai University Xining 810016 China)

Abstract: In order to improve the processing quality of the medium — carbon steel materials under
the high — speed cutting and reduce its processing energy consumption based on the study of the
high — speed cutting mechanism of medium carbon steel the structural model is established and
high — speed cutting simulation analysis was carried out. The results show that the cutting parameters
can be obtained by simulation analysis and the relationship between cutting parameters and cutting
force and cutting temperature is obtained. The study provides a theoretical basis for the application
of medium carbon steel in high speed machining.
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Fig. 1  Sketch map of forces analysis of tool
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Fig. 2 The heat source of cutting
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Tab.1  The model properties

/( mm X mm X mm) /(g*cem™) /GPa

57 x74 x102 PCBN 3.34 850 0.21
220 x 80 x 30 45 7.85 210 0.31
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Fig. 3 The division of the grid in the orthogonal cutting
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Fig. 4 The change rule of cutting force for different cutting tool rake angle and back angle
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Fig. 5 The change rule of cutting force for different corner radius and cutting speed
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Fig. 6 Cutting temperature distribution of high speed cutting process
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Fig. 7 The change rule of cutting temperature for different cutting tool rake angle and back angle
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Fig. 8 The change rule of cutting temperature for different corner radius and cutting speed
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