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Characteristics of Material Removal Rate According to Discharge Area and
Capacitance in MEDM

Dong Hee Park”, Shi Hyoung Ryu”, Bo Hyun Kim’ and Chong Nam Chu ™

ABSTRACT

In this paper, investigated are the machining characteristics such as material removal rate and machining time with

respect to discharge area and capacitance in micro electrical discharge machining (MEDM). As discharge area

determined by the electrode size and capacitance change, the optimal feedrate to allow the minimum machining time

changes. The smaller discharge area is, the lower MRR becomes because of the area effect. As the capacitance increases,

MRR also increases. However there is the limit capacitance beyond which the MRR does not increase anymore. As the

discharge area increases, the limit capacitance also increases.

Key Words : Electrical discharge machining (*%% 7}8), Material removal rate (7+3 &), Discharge area (1 ©4),
Limit capacitance (3t7] %7 &%), Area effect (H 2 &)
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Table 1 Ideal and actual feedrate with 2 um feed step

Feedrate |Ideal time Af:tual Actual |Following

(um/sec) | (sec) time feedrate rate

(sec) | (um/sec) (%)

0.5 200 200.83 0.5 99.6

1 100 100.98 0.99 99

2 50 51.05 1.96 97.9

4 25 26.12 3.83 95.7

5 20 21.08 4.74 94.9

6 16.67 17.77 5.63 93.8

10 10 11.12 8.99 89.9
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Fig. 1 Machining clearance according to capacitance
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Fig. 7 Short counts according to feedrate and capacitance
with ¢ 200 pm electrode
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Fig. 11 Machining time according to capacitance

£3F 1500 pF, A7 200 pm & o] HA T
e FAY Y A2 & 5 % o
A EFE A3 E AT AAH 50, 100,
AqAE o o3 7t At dEF &
At} Figure 11 &) ZHZREH A
AX o] ol 71F AMzite] ZAHA %E
ol

&

X

50 um o4 ER &
derd Aol b
AR 27 A% 39
A AaAAls AARE 7HE
o2 o] AMSETE 2eZelN RZo|
MIlAE FH £3o] FALSE TR
Aad. 2ey 23 $3S FAANAE 7}
| o ol F7AHA @ AR EARE
AR B w=RAAE o)g 2 33 A7
# WA 24 §302 FRAT gy

(s

od

e
o
1o

RS ol rlo me > kI
ox Y

2
2 nio N



B FAY AR 23 @RI 2048 A 125
WA AAFA A EAH %"*E’.E} 2 &4 8% 4 48
o2 7tE€ stdas 7bE Ate gEHA o
™, 23 # Fig. 1 oA B%Eo] 7P‘°4~rr«1 F7tE A B3 gl WA Hym 3 g3
HEALEE otk A 24 &% HHd e 7t EAS nEEdg. wd "y £4d
Ae #AF A7 200 pm & W A A &2 g Ui 7+E A ] WHEE A
e gAY g2 AF AAdMs B W3y Fon 7zt 7o e FHF ojFEE, A FA
o] ARFE A FA & FINIL AT £% & ZARIY gLy 88 =315
T AU Figure 12 & A= A4 S0um 4 = 4 D "Al B kgl dF A7) &, WA |
d3 4 &% HdA &2 A dATS Aol we} 7} A7) HAgEHE HAY olfLx
E 4 vk 29ng 3 54 %8 g3 7b EAth, AF ol$& =t WA o7 3}
A4 BT AAA 50 um ©]slel A= 500 pF BT} 9 AA I 543 fr} o] dHQl olFE&E
e 24 §FHE AMEE AFEE neElEiA T o], o]F&H eI}t oA olF&TrHY ol
A 100 um o 7HFE-E 7FEEI T Figure 13 & ol Lo o] 7bF Alzte] AAHY, o] &E

AF 217 25, 50 um o A FH BFo) 2
7hEES Ve Aoz HAF A 50 um M=

A FH &3] TATE AU 5 JeH, A
3 A7 20 pm A 9B W9 olste] =2
o @A FA &%) e ez Azdrh
80000
-® 50 pm
-#-- 100 pm
. 600004 A 150 ym el
g ¥ 200 um //»
2
540000-
x - A
14 /
= 20000 /,,//
b St R
| R .- —— e
0 T T T T T T
0 500 1000 1500 2000 2500 3000 3500

Capacitance (pF)
Fig. 12 Material removal rate according to capacitance
and electrode diameter. (¢ 50 um, ¢ 100 um, ¢
150 pm, ¢ 200 pum)

12000
--@— 25 um
10000 |—&- 50 ym
S 8000
mﬂ e ——— T T L]
g 6000 /'
g 4000
s [ ]
2000+ o — @ - - ——=— @
0 ; , . r
-500 0 500 1000 1500 2000

Capacitance (pF)

Fig. 13 Material removal rate according to capacitance
and electrode diameter. (¢ 25 pm, ¢ 50 pm)

189

7} o)AAQ olE&x B} AW AL ko)
Aste] 7hg Alzbol Fhent

2) oA AN PR WAl FelAFE 7}
&2 "o}, ol WA WA s YA
A7k AGAA 28 ABEES AsE B
&3 ol wekd W WHo| Y Y 2
7 §%e g3l AT Ae K @542
AW, BA BH A2 W= Fe FA §
‘“*" AHEslel e fE #aNlE Aol uhy
A3},

3) |iA Al B
%ol St Uty
oA welstel Frbst 1 &%
A% hEgel S e
A8,
7}.37_8]. 7_1 o
QUEE QoA GG, ool @
& 3R BHe] AAFE Ftert,

WE

LOI:I

)1.

}

2o
2

o o}d

% 7|

X

Ly

AFE FNET FAAFATA A
AT A9 el FA=AEI

Ho

o 28

1. Kim, C. H,, Electrical Discharge Machining, Kigeon
Publishing Co., Seoul, Korea, 1995.

2. Masuzawa, T., and Tanaka, K. “Water Based Dielec-
trics Solution for EDM,” Annals of the CIRP, Vol. 32,
No. 1, pp. 119-122, 1983.



BEd. FAY 48l 73

e Zgu g A20d A12s

Masuzawa, T., Kuo, C. L., and Fujino, M,
“Drilling of Deep Microholes by EDM Using
Additional Capacity,” Bull. of Japan Society for
Precision Engineering, Vol. 24, No. 4, pp. 275-276,
1990.

Masuzawa, T., Tsukamoto, J., and Fujino, M.,
“Drilling of Deep Microholes by EDM,” Annals of
the CIRP, Vol. 38, No. 1, pp. 195-198, 1989.

Yan, B. H,, Huang, F. Y., Chow, H. M., and Tsai, J. Y.,
“Micro-hole Machining of Carbide by Electric
Discharge Machining,” J. of Materials Processing
Technology, Vol. 87, pp. 139-145, 1999.

Takahata, K., Shilbaike, N., and Guckel, H., “A
Novel Micro Electro Discharge Machining Method
Using Electrodes Fabricated by the LIGA Process,”
Proc. of the 12th IEEE International Conference on
Micro Electro Mechanical Systems, pp. 238-243,
1999.

Takahata, K., and Gianchandani, Y. B., “Bath Mode
Micro-EDM for High Density and High-Throughput
Micromachining,” Proceedings of the 14th 1EEE
International Conference on Micro  Electro
Mechanical Systems, pp. 72-75, 2001.

. Kim, G. M., Kim, B. H,, and Chu, C. N., “Machining
Rate and Electrode Wear Characteristics in Micro-
EDM of Micro-Holes,” Journal of the Korean

Society of Precision Engineering, Vol. 16, No. 10, pp.

94-100, 1999.

Kim, J. H., Kim, B. H,, Ryu, S. H., and Chu, C. N,
“Micro-Hole Machining Using MEDM According to
Machining Depth,” Journal of the Korean Society of
Precision Engineering, Vol. 20, No. 7, pp. 227-232,
2003.

190



