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Heat generated in the machining processes is a widely recognized problem in today’s 
manufacturing industries. The heat generated in the cutting zone has a direct negative 
impact on the service life of the tool, which in turn contributes to increasing the manu-
facturing costs. Especially when machining, heat resistant super alloys, HRSA, this is an 
important factor. These materials can maintain their mechanical strength and hardness 
even at elevated temperatures, which is advantageous in e.g. aircraft engines. However, 
these properties can also be a disadvantage, since they significantly lower the machina-
bility index.

This work is an attempt to improve the heat transfer from the cutting zone in the tools, 
which would lead to increase its service life. The effect of cooling the flank surface at 
high-pressure has been studied, in addition, cutting tools of tungsten carbide have been 
modified to improve the heat dissipation and to create a better interface between the 
high-pressure coolant and the tool (to access of the coolant closer to the cutting edge). 
Three new types of surface features have been investigated with the aim of improving the 
cooling effect on the cutting tool.

The experiments were carried out in turning operations on alloy 718, which is one of the 
most important superalloys for aerospace applications. All experiments were performed 
using high-pressure coolant. The three generations of cutting tools, Gen I, I + and II, 
were experimentally evaluated for wear and tool life. The results show that tool life sig-
nificantly increased for Gen I tools, while the regular insert suffers from catastrophic 
failures under the same conditions. Regarding Gen II, an increase in tool life by an ad-
ditional 30-40 percent was observed compared to Gen I.

The results also revealed the presence of a dark region (Ca precipitate) on the surfaces of 
the tool in the case of superheated (boiling) coolant. Most important, however, was the 
discovery of a new wear mechanism: “Cavitation Wear” on the cutting tools. This type 
of wear occurs in the form of erosion pits on the tool’s flank surface during machining 
operation under high-pressure coolant conditions.


