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Investigation of the effects of turning and cooling parameters on dimensional
accuracy, surface quality, and tool wear in turning of VCN150 steel using CBN tools

Abstract

Machining, as one of the key processes in the production of industrial parts, has always been subject to constant change and improvement. One
of the main challenges in this field is to achieve a balance between machining speed, dimensional accuracy, and tool life. This research was
carried out to optimize the parameters for turning of VCN150 steel with CBN tools to achieve the highest possible cutting speed in traditional
lathe machines without reducing dimensional accuracy. To increase the tool life, the effect of two methods of cooling with compressed air and
dry cooling on the erosion rate of the tool's cutting edge was investigated. The parameters investigated were cutting speed in the range of 100
to 500 m/min, feed rate in the range of 0.4 to 2 mm/rev, and cutting depth in the range of 0.25 to 0.75 mm. The results showed that although
increasing the depth of the cut shortens the machining time, it can lead to the formation of sharp edges and a reduction in surface quality. The
lowest machining time was achieved at a cutting speed of 450 m/min, a feed rate of 2 mm/rev, and a depth of cut of 0.75 mm, and under these
conditions, the dimensional difference was greater than the nominal value. The smallest dimensional difference was measured at a cutting speed
of 100 m/min, a feed rate of 1 mm/rev, and a depth of cut of 0.75 mm, but was associated with a significant increase in machining time. The
results showed that the erosion rate on the tool cutting edge is significantly lower with compressed air cooling than with dry cooling.

Keywords: Optimal parameters, high-speed machining, VCN150 steel, dimensional accuracy, surface quality, tool wear
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