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Research on Cutting Force Modeling Method Based on MATLAB

YANG Hao, LIU Xianli, LIU Qiang, GUO Yande, LI Chuandong
(School of Mechanical and Power Engineering, Harbin University of Science and Technology, Harbin 150080)

[ABSTRACT] This paper presents a simulation prediction method of cutting force based on MATLAB in boring process,
and a simulation software of cutting force is developed. By establishing the basic parameters of boring process, the
relationship of cutting area and line length, cutting tool geometry parameters and machining process parameters is studied.
According to the participation of the main and secondary cutting edges, the boring process is divided into four working
conditions, and the cutting area and the line length are calculated respectively under the four working conditions, and the
corresponding function curves are obtained by MATLAB simulation. The mathematical model of cutting force about cutting
area and line length is established, and the relationship between cutting force and basic parameters of boring is obtained. At
the same time, the vibration of cutting tools in boring process is studied. Through experimental comparison, the accuracy of
simulation prediction method based on MATLAB is verified, which provids the basis for intelligent control of cutting force
and vibration in boring process.
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Fig.1 Diagram of cutting parameters in boring
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Fig.2 Schematic diagram of cutting conditions
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Table 1 Comparison of predicted results with measured data

f(mm- ) FIN F/N
1 0.1 85.72 70.82
2 0.2 140.9 119.1
3 0.3 188.7 161.4
4 0.4 232.5 200.3
5 0.5 273.3 236.8
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