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Numerical Analysis of Residual Stress for TC4 Caused by Ultrasonic Vibration Cutting
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[ABSTRACT] In order to analyze the stress of TC4
titanium alloy caused by ultrasonic vibration cutting, the
numerical simulation for ultrasonic vibration cutting and
VSR is carried out using the 3D thermo-mechanical cou-
pled finite element model. Ultrasonic vibration cutting can
effectively reduce the average cutting force compared with
the ordinary cutting, but the instantaneous impact of vibra-
tion cutting results in uneven residual stress on the surface
of the workpiece. VSR can make the residual stress of the
workpiece reduced and homogenized, and improve the
anti-fatigue performance of TC4 titanium alloy workpiece
to a certain degree.
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Fig.2 Stress distribution in cutting process
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Fig.3 Cutting force
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Fig.4 Stress contour in different cutting ways
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Fig.5 Residual stress distribution along vertical direction of
workpiece
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Fig.4 Several combined topology boundaries extension occur in
middle and its processing method
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