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Tool Electrode Wear Compensation using Round Trip Method
for Machining Cavities in Micro EDM Process
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ABSTRACT

Electrical discharge machining (EDM) is one of the most extensively used non-conventional material removal
process. The recent trend in reducing the size of product has given micro EDM a significant amount of research attention.
Micro EDM is capable of machining not only micro holes and micro shafts as small as a few micrometers in diameter
but also complex three dimensional micro cavities. But, longitudinal tool wear by electrical discharge is indispensable
and this affects the machining accuracy in micro EDM process. Therefore, newly developed tool wear compensation

strategy called round trip method is suggested and verified by experiment. In this method, machining depth of cut,
overlap effect and critical travel length are also considered.
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(b) Topographical image of machined surface
Fig. 1 Shortening of machining depth owing to tool wear
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Table 1 Machining conditions

Legend Capacitor  Voltage  Feedrate  Spindle On/off
(pF) (A) (um/s) (rpm) _time(ps)
| 10 150 5 250 6/14
2 10 150 5 250 317
3 10 150 5 250 0.6/1.4
4 100 150 5 250 RC
5 500 150 5 250 RC
6 5000 150 S 250 RC
7 5000 150 5 250 RC
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Fig. 2 Tool wear trend with machining time
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Fig. 3 The principle of round trip method
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Fig. 4 Calculation of the step depth S,
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Fig. 6 Machined surface profile and effective radius
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Table 2 Simulation conditions

Parameter Specification
Initial gap 2 um
Working gap 4 um
Travel 1000 pm
Tool wear ratio 1:20
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Fig. 8 Simulated machined surface profile by round trip
method
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