©
2012 2014

Development of three dimensional low frequency vibrating system for micro deep
drilling of heat resistant alloy

HORIO, Kenichiro
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In the micro deep drilling process, for example, whose diameter is less than
0.2mm or the length diameter ratio is over 20, both high productivity and high preciseness are strongly
needed. We conducted to develop a low-frequency vibration (several hundred Hz) excitation method for
worikpiece towards any optimal direction in order to minimize the tool breakage or to realize long tool
life for the heat resistant alloy.

We developed a new fixing system which can hold the nozzle parts by 3-jaw chuck and apply controlled
elliptical vibration generated b¥ the spring system in arbitrary direction. In the verification results
of the developed system, by the low-frequency vibration conditions of optimal 150 Hz to chip cutting, the
elliptical vibration of the major axis 10u m and minor 3p m is accurately applied and it can achieve a
fine deep-hole drilling on the nozzle shaped test piece.
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Fig.2 Control circuit for FS2DV
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Fig.3 Developed control circuit for FS2DV
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Fig.4 Behavior during the same phase
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Fig.5 Case of 1/8 phase difference
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Tablel Experimental conditions
Work material Brass
Drill diameter 0.3mm
Depth 4.5mm

Step amount 0.03mm
Frequency 150Hz
Phase difference 3/16T
Amplitude 10um

Tilt 45°
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Fig.6 Vibration used for cutting
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Fig.7 Experimental setup
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Fig.8 Hole shape with the phase difference
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Fig.9  Hole shape without vibration
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