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Study on Cutting Energy and Tool Durability of New Micro-groove Tool
Zou Zhongfei,He Lin,Chen Yuewei, Wu Jingxing
Abstract: In view of the poor durability of tool during machining hard materials,a new design method of micro-groove
near cutting tool edge is proposed based on temperature field theory. A micro-groove is designed in the rake face of a com-
mercial cutting tool machining superalloy. The effect of cutting parameters on the cutting energy is studied by experiments,
and the results show that the less cutting energy consume, the larger the feed rate and depth of cut are. Besides, with cutting
parameters recommended by the manufacturer,the cutting temperature and cutting energy of the original cutting tool are lar-
ger than that of the micro-groove tool ,but the ratio of shear-total energy of the original tool is smaller than that of the micro-
groove tool. Meanwhile, the durability of the micro-groove tool is improved by 21.4% . The results show that the design of

micro-groove not only changes the generation and distribution of cutting energy, but also improves the durability of tool,
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which is of great significance for the design of long-life cutting tool.

Keywords: micro-groove design;cutting energy ; durability ; temperature field
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