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Analysis of Chip Plastic Deformation During Machining of Titanium Alloy TC4

LIU Dong
(College of Mechanical and Material Engineering, North China University of Technology, Beijing 100144 )

Abstract The relationship between the forming process of serrated chip and the cutting force in the cutting
process of titanium alloy TC4 was studied, and the micro plastic deformation zone in the formation of serrated chip was
analyzed.The experimental results indicate that the chip is changed from strip chip to serrated chip while the cutting
speed is more than 48.75 m/min. The serrated chip formation process leads to the fluctuation of cutting force in the

cutting process. The variation of cutting force is consistent with the variation of serrated chip. The width of the plastic

deformation zone decreases with the increase of the cutting speed.
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Tab.1 Chemical composition of TC4 wt%
C Fe N 0 Al A H Ti
0.05 0.09 0.01 - 6.15 4.40  0.005 A
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Tab.2 Mechanical properties of TC4
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Fig.1 Geometry of workpiece
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Fig.2 Experimental Arrangement
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Fig.3 Chip morphology and cuiting force in different cutting speeds
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Fig.4 Chip deformation in different cutting speed
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Fig.5 Variation of of shear band width with cutting speed
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