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Experimental Performance Evaluations
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This paper addresses the design and fabrication of desktop die-sinking dry electrical discharge
machining (EDM) system and its experimental performance analysis. The developed desktop dry
EDM machine has the horizontal configuration with the size of 300x200x260mm. The
experimental performance analysis is conducted to investigate the effects of EDM conditions and
dielectric gas temperature on the surface roughness of EDMed slots and number of EDM sparks.
The experimental results demonstrate that low feed rate and large electrode displacement are
good for better surface roughness and more number of EDM sparks. In addition, low temperature
of dielectric gas results in better surface roughness.
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Fig. 1 Schematic overview of die-sinking dry EDM
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Fig. 2 3-D solid model of desktop dry EDM machine
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Fig. 3 Photo of developed desktop die-sinking dry EDM

machine
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Table 1 Machining conditions for dry EDM experiments

Open gap  Feed Electrode
Work- .
Cases materials voltage rate  displacement
(V) (nmfsec) — (um)
[ 25 75 20
2 25 75 50
Brass
3 25 150 20
4 25 150 50
5 30 75 20
Steel 30 75 50
30 150 20
30 150 50

Fig. 4 hoto of dry EBM milling of brass workpiece
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Fig. 5 Photos of dry EDM milled slots (Brass)
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case 1 case 3 case 4

Fig. 6 Surface roughness of dry EDM milled slots (Brass)
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Fig. 7 Photos of dry EDM milled slots (Steel)
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Fig. 8 Surface roughness of dry EDM milled slots (Steel)
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Fig. 9 Discharge voltage (V) profiles at two different
electrode displacement conditions: (a) case 1 (20
pm), (b) case 2 (50 um)
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Fig. 10 Photo of the experimental system of dry EDM
milling considering dielectric gas temperature

Table 2 Dry EDM milling conditions considering of

dielectric gas temperature

Open gap Feed Air
Cases m\ZcZ:gls voltage rate  temperature

V) (um/sec) )

1 150 -5

2 100 -5

= Brass 37.5 150 25

4 100 25

5 150 75

6 100 75
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Fig. 11 Optical microscopic photos of EDM milled slots
on brass workpieces
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Fig. 12 Surface roughness of dry EDM milled slots
(Brass) according to input air temperature and

feed rate
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Fig. 13 Number of sparks during dry EDM milling
process according to input air temperature and
feed rate
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