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Influence of Debris in Micro Electrical Discharge Machining Processes

K. H. Kook’, H. W. Lee, B. K. Min, S. J. Lee (School of Mechanical Eng., Yonsei Univ.)

ABSTRACT

The material removal mechanism of Electrical Discharge Machining (EDM) process has been studied for several decades

However, understandifig of the material removal mechanism is still a difficult problem because the mechanism involves

complicated physical phenomena including plasma. Especially, for a micro-EDM process, due to the influence of the debris

that is generated during the machining process, quantitative modeling of EDM becomes more complex. To understand better

the effects of the debris in the micro-EDM process experimentally, a new approach has been introduced in this study. Using a

specially designed workpiece holder, the debris generated during the EDM with various process conditions has been collected

Then, using a simulated environment using micro-sized metal powders, the influence of the debris during the single EDM
discharge has been observed. The effects of EDM process parameters on the debris size and product quality are discussed.

Key Words : Electrical Discharge Machining (EDM, 2 7}3), micro hole machining (PFol 22 79 7}3),

Single-pulse discharge (tH'Z 3)

1. MB
vlo]3 2 Y 7}E (micro hole machining) & & A
FAS ¥ESA, HH =F, A8 A =2E, 3
717] B, 43 ZHH wF, adm FEA #
d AF T ofe] Bopo HA 51%5]—7—7 Aot &A

7}-& (Electrical Discharge Machining; EDM) °f ¢}3F

Al FRZEES WY, WetRAge] =AY A
o] oHE FF7l FF FoA oAl AEFn
wok BH e IFY TAE AboldA 2R

s3le] o3 wASE Fepzolg ol§@ 7HEM
otk wepd, BRY Baze AFAI FEE
QAR Ty bRl Aol A 43 Ygom
Astel BAl F7 APwe o 2 7o) ¥
ohoES HAl AE Fol d h3Eel Rued
oA B4 QA debris o o3 B 2Fol
A2 3k wel AR o2 sk AF E

2
we] abelsh ebghE o
SAEA "ok Agetds 74
2, stpstele Wgel BRHAFE debris o

- [af = =

Dol Bg ARE Al
o)

aE el Ha

ox

% L o
o ok

)
ok
cto ot 2 by >

= debris7} WA7bF v = S ot
A, THEEY AF HUTE A A7, 7

& A Al Rl dsl dskeh

EEAME IAHLR debris7t EAEE B

WAy Y8l HAA FAbgANA BB debris
E T3, ¥Og 3rg ¥ duiez 33
on EE FEHHoTE L zHo| FHEDS
ARSI bE F Rl x¥d $£29 ¥
= fAE 5o s 23 FAE AL, ¥

Debris 2] E4] stels 93k 7|2 Ad 0o 7 A
ok vk H(single pulse discharge) 282 F3) d

of 23 71y EAL AFTFEA ug vjm B
oM debris o A 2 Z7)o) WE AIAS
s}o

o2
ofatgion] o} Botol YT 4W WH
QAR P Al mel BASHE debris o Bt

LT R

1244



Aat Azie] weE AUt dgHor iz
o A7} thE B2YS T F ooy 4y
< Fsto] gake FA7)o uwE g &%
ztolE HESIYEch olet 2 AFE Elo
debris & 4233 Ald F U WS dslaen.
7bEE vlolam FEe AR o] WaE 53
o] debris ¢} A¥Se w2 7P Mol FH4H A

B o= debris 7} EA3=
o2 APy AsA Bad Ao FAol el
A A7g

2.1.1 AlH, debris ¥ 2%

Aol AL H AHE BAT} 0.02% o8t £
Z=H(pure iron)Z AMEEIGET. ol WA 7Y
ol Ve debris & 38 FAL wad AAA
19 B3] AL %ol debris 9 YO
& ZA9 BIg 737 Sol5A 37 Aol

)

= U

g 7 JdE 8718 A, 2oy
T 1 @ T8

debris & o} BUIFL BaA BET o] debris A}
=g A Aolrk
2Le $98 debri

M e skl

(a) Debris (b) Powder

Fig. 1 Observation of debris and powder
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Fig. 2 Ultrasonic mixing device
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Table 1 EDM parameters - - :
Parameter Value -
Pulse Width (us) 4
Pulse Frequency (kHz) 150 .
Voltage (V) 50to 150
Current (A) 70 -
Cuarrent Senver (TUPHI2AT (c) without powder (d) with powder

Fig. 4 Schematic of experiment setup

Fig. 5 Resuits of single-pulse discharge
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Fig. 9 Result of single-pulse discharge
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