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Abstract

Compared with traditional turning, ultrasonic vibration assisted turning has the advantages of
improving turning efficiency, improving tool life and improving surface integrity of material
processing. In this paper, the vibration mechanism in turning is analyzed, and the influence of ul-
trasonic vibration on traditional turning is expounded. At the same time, taking titanium alloy
(TC4) as the research object, an analytical model characterizing the vibration system of traditional
turning is established based on the theory of vibration. The two-dimensional turning finite ele-
ment cutting simulation model is established by using ABAQUS software, and the TC4 cutting si-
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mulation of traditional turning and ultrasonic vibration assisted turning is carried out. The simu-
lation results show that when the ultrasonic amplitude is within 4 pm~12 pm, compared with the
traditional turning, the radial force of the tool is reduced by 11.4%~20%, and the maximum com-
pressive stress of the TC4 machined surface is reduced by 7.8%~19.4%. The surface compressive
stress and radial force decrease with the increase of ultrasonic amplitude.
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Figure 1. Schematic diagram of force analysis of turning tool tip
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Figure 2. Vibration displacement diagram of turning tool in different directions
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Figure 3. Schema of applying ultrasonic vibration load in different directions
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Table 1. Modeling and simulation parameter table [13]
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Figure 5. Finite element analysis diagram of turning tool
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