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Heat transfer characteristics of cutting tool and workpiece surfaces under
cryogenic cooling conditions and optimum supply conditions of coolant

SATO, Masahiko

3,300,000

In this study, the heat transfer characteristics of the surface layer of
workpiece material and the rake face temperature during cutting were investigated under a cooling
condition using cryogenic coolant of liquefied carbon dioxide and liquid nitrogen. The cooling
effect of the surface layer of workpiece material is higher for materials with low thermal
conductivity. The rake face temperature of cutting tool in the turning of titanium alloy was
measured by tool-workpiece thermocouple circuit. The lower the cutting speed and feed rate, the
greater the effect on decreasing the average rake face temperature under coolant conditions. The
cooling effect was larger at lower cutting speeds than at lower feed rates.
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