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Machining characteristics on ultrasonic vibration assisted
micro-electrical discharge machining of carbon-nanotube reinforced
conductive Al,Os; composite
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ABSTRACT

Micro-holes of conductive ceramic are required in micro structures. Micro-electrical discharge machining
(Micro-EDM) is an effective machining method since EDM is as process for shaping hard metals and
complex-shaped holes by spark erosion in all kinds of electro-conductive materials. However, as the depth of
micro hole increases, the machining condition becomes more unstable due to inefficient removal of debris
between the electrode and the workpiece. In this paper, micro-EDM was performed to evaluate machining
characteristic such as electrode wear, machining time, taper angle, radial clearance with varying voltage and
ultrasonic vibration on 10 vol.% Carbon-nanotube reinforced conductive Al,O3 composite fabricated by spark
plasma sintering in previous research.

Key Words : CNT reinforced Conductive Al,0; composite(Et=LH- F 2 Zat MEM 4R o|Lf S5H4K),
Micro-EDM(BI0| 3 2 &+ 7+8), Ultrasonic vibration(ZS It ZIS), Micro-hole(@| Ml 7&),
Machining characteristic(7 5 S4)
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Fig. 2 Schematic diagram of conductive ceramic
composite

Table 1 Machining conditions for micro-EDM with
ultrasonic vibration

Workpiece Al,03/10vol.% CNT
Workpiece thickness(im) 1,000
Electrode diameter(ym) 200
Electrode material Tungsten
(W, Korea tungsten)
. . . Mineral oil
Dielectric fluid
(IME-MH,Germany)
Ultrasonic vibration On, Off
U.V. Frequency(kHz) 20, 40
Applied voltage(V) 150, 200, 250
Capacitance(nF) 10
Feed rate(um/sec) 1
Spindle speed(rpm) 1,000
Table 2 Material properties of 10vol% CNT

reinforced conductive Al,Os compositel®

Relative density(%) 98.23
Hardness(GPa) 13.8
Electrical conductivity(S/cm) 2 x 10°
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