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Highlight

e |t was found that the relation between cutting distance and flank wear in log-log
scale clearly shows the change in wear rate.

e |t was observed that the coating layer on the flank face is worn away and finally is
worn out. However, even if the layer on the flank face is worn out, tool wear is
suppressed as long as the coating layer on the cutting edge exists.

e When the coating layer on the cutting edge is worn out, the wear resistance of the
tool depends on the substrate; thus, the wear rate increases.

Abstract

This paper reports an experimental study of flank wear on TiN- and TiAIN-coated carbide tools in
the turning of AISI 1045, AlISI 4135, ductile cast iron, and Inconel 718, and it was conducted with the
purpose of showing the relationship between the change in wear rate and the loss of coating layer
on the cutting edge. It was found that the relation between cutting distance and flank wear in log-
log scale clearly shows the change in wear rate, thus providing a straightforward way to determine
the relation between worn out coating layer and increase in wear rate. This relation was confirmed
by analyzing the presence of coating layer before and after the inflection point appears by means
of scanning electron microscopy (SEM) and energy-dispersive X-ray spectroscopy (EDS)
photographs. It was observed that the coating layer on the flank face is worn away and finally is
worn out. However, even if the layer on the flank face is worn out, tool wear is suppressed as long
as the coating layer on the cutting edge exists. On the other hand, when the coating layer on the
cutting edge is worn out, the wear resistance of the tool depends on the substrate; thus, the wear
rate increases. According to the results, as the cutting speed increases, the change in wear rate
appears in a shorter cutting distance, making flank wear to be high. High pressure and high
temperature act on the rake face; thus, thermal stability of the coating layer in the cutting edge is
important. A low cutting speed decreases cutting efficiency, but a high cutting speed causes flank
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