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Preparation of Micro-textured Turning Tools and High Speed Micro
Turning Test of SUS304 Steel

YU Zhan-jiang, CAI Qian-qian, WANG Xing-xing, XU Jin-kai, YU Hua-dong
(Precision Micro Manufacturing, Measurement and Equipment Key Laboratory of Jilin Provice, Changchun University of Sci-
ence and Technology, Changchun 130022)

Abstract: In terms of the serious tool wear during the micro cutting process, micro-pit and micro groove were manufactured
by laser on turning tool for high speed micro turning based on the theory of anti-friction and anti-drag of non-smooth micro
texture. Relationship between laser processing parameters and morphology of micro-texture were researched and
characteristics of friction were also analyzed. Contrast cutting tests of 304 stainless steel with micro-texture and untextured
tool were implemented using self-developed high speed micro-cutting unit. Micro-texture performance was evaluated from the
cutting force, cutting temperature and tool-chip contact status, chip morphology and machined surface roughness.
Experimental results show that micro groove and micro pit can effectively decrease the surface friction coefficient, reduce
cutting force, cutting temperature and tool-chip contact length, and improve chip shape. Especially, micro pits structure can
obviously improve the surface quality, which can be applied in SUS304 high-speed cutting.
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Table 1 Parameters of friction coefficient test on rake face of
micro turning tools
Group Load, F,,/N Velocity / (mm-s™)
1 0.25 1 Cutter
2 0.25 2
3 0.5 1
4 0.5 2
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T Untextured &= Micro groove 1#
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Fig.5 Average friction coefficient of micro texture tools
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SUS304 stainless steel
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