C
2010 2012

Investigation of Cutting Characteristics of Micromilling and
Development of Ultrasonic Micromilling System
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High cutting performance using micro-end mills has been demanded
in the manufacture of injection molds, several automotive parts and mobile information
equipment. In this study, the author investigated cutting characteristics of micromilling
and developed an ultrasonic micromilling system. As a result of the former study, it was
clarified that the relationship between cutting accuracy and dynamic balance of main
spindle in micro-milling operation using micro-end mills with diameters of 304 and 10
Km. Then, the author proposed the dynamic balance condition to obtain effective cutting
accuracy in the micromilling.

On the latter study, the author newly developed an ultrasonic spindle system, which has
the main spindle rotated with a speed of 20,000min-1 and vibrated with a frequency of
41kHz and an amplitude of 2um. Several cutting tests were experimented, such as single
scratch tests of grass for the mobile information terminal and micromilling of hardened
steel by using cBN end mills. Then, the author clarified that this ultrasonic micromilling
system is advantaged to the manufacture of fine injection mold and several parts.
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