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Machining Characteristics of Micro-EDMed Holes According to Dielectric
Fluid, Capacitance and Ultrasonic Vibrations

Dong Woo Seo’, Min Soo Park®, Sang Min Yi" and Chong Nam Chu™

ABSTRACT

When micro holes are machined by EDM, machining characteristics of machined holes are changed according to the
machining conditions. Typical machining conditions are the kind of dielectric fluids, capacitance and ultrasonic
vibrations. They influence electrode wear, machining time, radial clearance and taper angle. In this paper, machined
holes whose depths are 300, 500, 1000 um are observed for each machining conditions. Using deionized water as a
dielectric fluid makes electrode wear small, machining time short, radial clearance large and taper angle small. High
capacitance makes electrode wear high. Ultrasonic vibrations make electrode wear large, machining time short, radial
clearance small and taper angle small. From the results of experiments, the optimal machining conditions were obtained
to machine highly qualified micro holes.
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Fig. 4 Wear volume of the tool according to the change of

dielectric  fluid, capacitance and ultrasonic
vibrations (hole depth: 500 pm)
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Fig. 6 Machining time according to the change of
dielectric fluid and ultrasonic vibrations
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Fig. 7 Average clearance of the entrance and exit
according to the change of dielectric fluid and
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Fig. 11 Radial clearance according to the change of hole
depth, dielectric fluid and ultrasonic vibrations
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Fig. 12 Taper angle according to the change of hole depth,
dielectric fluid and ultrasonic vibrations
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Table 2 Summary of machining characteristics

Thick 300 pm 500 pm 1000 pm

ness

roper 1
Fluid -ty| Wear | Time Clear Taper | Wear | Time Clear Taper | Wear | Time Clear Taper

ance ance ance

u.v.

on 219 | 319 | 100 | 617 | 352 | 373 | 100 | 68.8 | 344 | 173 | 100 | 63.5
Kerosene

off | 339 8 78 | 327 | 447 | 64 | 985 | 402 | 243 0 0 0
Water(5.5| on 384 | 100 | 321 74 | 597 | 100 | 528 | 97.1 | 656 | 91.1 | 487 | 952
MQ-cm) | off 547 | 164 | 304 | 544 | 100 | 185 | 491 | 702 | 859 | 174 | 393 | 952
Water(2.0| on 524 | 934 | 316 | 100 57 69 | 544 | 100 | 73.9 | 98.1 | 49.5 | 100
MQ-em) | off 638 | 216 | 298 | 698 | 866 | 20 | 481 | 868 | 998 | 195 | 39.6 | 100
Water(1.5] on 613 | 895 32 100 | 542 | 823 | 518 | 868 | 73.6 | 100 | 472 | 833
MQeem) | off 100 23 | 297 | 587 | 784 | 197 | 394 | 60 100 20 | 373 | 833

(a) ¢ 82 pm hole entrance (b) ¢ 78 um hole exit

Fig. 13 SEM images of machined hole (dielectric fluid:
deionized water of 2.0 MQ-cm, capacitance:
500pF, ultrasonic vibration induced, workpiece
thickness: 500 pm)

(a) ¢ 94 pm hole entrance

(b) ¢ 88 pm hole exit
Fig. 14 SEM images of machined hole (dielectric fluid:
deionized water of 2.0 MQ-cm, capacitance:

500pF, ultrasonic vibration induced, workpiece
thickness: 1000 pm)
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