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Micro Drilling using 2-directional Vibration in a Plane

Gi Dae Kim"
(Received 22 June 2010; received in revised form 16 August 2010; accepted 19 August 2010)

ABSTRACT

By generating 2-directional vibration in a xy plane of workpiece table, a newly developed micro drilling using
2-directional vibration was carried out. The vibration was produced by applying sinusoidal voltages to the
orthogonally arranged piezoelectric materials built in the workpiece excitation table. Through the micro-drilling
experiments using poly-carbonate and brass material, it was found that micro drilling using 2-directional vibration
in a workpiece table could be an efficient method to enhance the form accuracy of machined workpiece by
suppressing burr formation at both entry and exit region. A higher form accuracy could be obtained by
increasing stiffness of feeding mechanism, decrease of geometric tolerance of combining jig, and development of
high performance excitation table which generates amplified vibration at higher frequency.
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Burr formation(® A§43), Form accuracy (AL x)
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Table 1 Experimental conditions

Items Type
Drill Material WwC
Diameter ¢0.4mm, ¢lmm

e
Machining Feedrate 0.2~0.5mm/s
conditions Spindle speed  30,000rpm, 45,000rpm
Vibration Frequency 3kHz, SkHz
conditions Amplitude(p-p) ~3, 3.4um
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(b) With 3kHz 2-directional vibration

Fig.6 Comparison of shape of entry region machined

by conventional and 2-directional vibration drilling
(Material: PC, Entry region, 30,000rpm, 0.5mnvs)

5 1000m WD 150mm

(b) With 5kHz 2-directional vibration
Fig.7 Comparison of shape of entry region machined
by conventional and 2-directional vibration drilling
(Material: Brass, Entry region, 30,000rpm, 0.2mnvs)

SEI 150KV X60  100fm WD 15.0mm

(b) With 5kHz 2-directional vibration
Fig.8 Comparison of shape of exit region machined
by conventional and 2-directional vibration drilling
(Material: Brass, Exit region, 45,000rpm, 0.3mnvs)
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Fig.9 Vibration of drill tool due to spindle rotation
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