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In this article, the effect of optimal selection of vibration and cutting parameters on cutting
forces in the machining process with ultrasonic vibration assistance has been investigated
and the results have been compared in two modes of conventional machining and of
ultrasonic vibration assisted machining. In the investigation of the effect of ultrasonic
vibration assistance on the machining process, analyzes have been carried out in different
cutting speeds, and the effect of changing the cutting speed in relation to the tool's
oscillation speed has been investigated. Finite element modeling and simulation has been
done with DEFORM finite element software. The results show that the application of
ultrasonic vibration in the machining process leads to the reduction of tangential and axial
cutting and the reduction of heat resulting from the cutting process. By examining the
results, it was found that in the machining process with ultrasonic vibration assistance,
when the cutting speed is at least 30% lower than the vibration speed of the tool tip, the
process has a favorable efficiency, and the favorable effects of applying ultrasonic vibration
on the process include reducing shear forces, reducing the heat generated From cutting,
reducing the friction coefficient between the tool and the workpiece, helping to improve
the chip flow, etc.
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