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Experimental Study on Prediction of Dry Cutting Performance
by Response Surface Methodology
Li Haixia, Yang Huajun,Li Jun,Wu Jie,Chen Lifei,Li Xiangzeng

Abstract: In view of the relevant policies of clean cutting and green manufacturing promulgated by the state in recent
years, in order to reduce the pollution caused by cutting fluid to the environment,dry cutting is considered to be a new type
of clean processing technology and is widely used. In this experiment,the cutting temperature in dry cutting is taken as the
target value,and the influence of cutting speed,feed rate and cutting depth on cutting temperature in dry cutting is analyzed
by Box-Behnken design and analysis method of response surface methodology. At the same time, the quadratic polynomial
mathematical model of cutting temperature is established,and the cutting temperature is set as the response value to estab-
lish its mathematical model. Combined with finite element technology,the influence of cutting speed ,feed rate and cutting
depth on cutting temperature is further analyzed. The results show that the influence of cutting speed and cutting depth on
cutting temperature is extremely significant, and the size of cutting temperature is almost directly determined by cutting
speed and cutting depth. The mathematical model can describe the relationship between cutting temperature and cutting
speed , feed rate and cutting depth,and can predict the temperature in dry cutting, providing a new research method for dry
cutting.
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