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Development of the Micro Tool Dynamometer for Micro Machining
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ABSTRACT

This paper presents an investigation on the characteristics for new micro tool dynamometer by using the ultrahigh-speed
air turbine spindle. Recently, the ultrahigh-speed micro flat endmilling has been investigated actively due to request of accuracy
improvement and productivity of die and mould manufacturing. To perform efficient ultrahigh-speed micro flat endmilling,
evaluation of ultrahigh-speed machinability must be studied preferentially and it can be identified by investigation of cutting
force. The cutting forces in ultrahigh-speed micro flat endmilling can be measured by micro tool dynamometer. But general
dynamometer has low natural frequency and so is improper for measuring very high frequency cutting forces in ultrahigh-speed
micro flat endmilling. In this study, the micro tool dynamometer which has very high natural frequency is newly designed.
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Fig. 1 System formation of micro tool dynamometer
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Fig. 2 Schematic diagram of cutting and measuring system
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Fig. 3 Signal characteristics according to spindle speeds
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