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ABSTRACT

The hard turning is a turning operation performed in high strength alloy steels (HRC>30) in order to reach surface
roughness close to those obtained in grinding. This is possible because of availability of improved tool materials
(polycrystalline cubic boron nitride, PCBN), ad more rigid machine tools. According to many previous work of hard turning
mechanism, the maximum temperature of cutting can be raised up to 1000°C . As the heat generation rate is very high, the
thermal displacement of tool holder cannot be negligible. Therefore, the aim of this paper is to analyze effects of high heat
generation at CBN tool tip to the thermal displacement of a tool holder in hard turning and finally geometric accuracy. The
thermal behavior of a CBN tool holder is investigated by numerical simulation and experiment, and the result shows thermal
elongation of microns order is possible during hard turning process.
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Fig. 1 The model of a tool holder and a PCBN cutter for
numerical simulation

Table 1 Material properties of the model

N Cutter Tool Holder
Material (PCBN) (Stesl)

Modulus of Elasticity [Gpal 680 205
Density [g/em?] 4.00 7.85
Thermal Conductivity [W/mT] 100 49.8
Heat Expansion Ratio 0.406-5 1.15e-5
Specific Heat [J/KgT] 793 450
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Fig. 2 Temperature and displacement when tool tip
temperature is 900°C
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Fig. 6 Expenmental set- up for measurmg tool holder
thermal displacement and temperature
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