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Fig. 1 Cylindrical coordinate simulation of electrode
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Fig. 2 Distribution curves of current density

under two different frequencies

2.2 BB AER AN KR AE P AE
X K AT H, s — PRI Ay ik F v R R A Sy ik o
B Ry 7E TS AR K S5 Ik R B ) AR A
B 55 Ik [] B[] A <5 1) 47 O o ) ] 200G O % i
o). Bk IE AN 3 B e (5 Fow
I.; nT <t<<aT+T/2

f() =
0; nT+T/2<:t<<n+DT
(7’1 - 091729"') (5)
#5(5) Fe il B 980 1S
o = 2 o+ Lsin 30 +
2 b1d 3
1 .
Zsin Sawt —+ +++) (6)
Im

ol 12 T 3172 2T 5772
A 3 ROk AL T kor

Fig.3 Pulse waveform in EDM
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Fig. 4 Distribution curve of electric field intensity
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Fig. 5 Electric field intensity and current density

distribution in cross section of electrode

TE L KAENN T A, H 37 56 52 0 H JR0 9 Y 1L
#1156 Z AR — A HE R R iR

- Em)’(ﬁ Yo >0 ﬂiﬁﬁﬁ
E.vis 7 = const  HCHL R

F1 20 C8) mI A A T HL ol 2 AT B B R 8] A B
SR G LRy, N — AN J0TF /N T
PR % Ak R P AR O 05 2 R o o A 2R
JRCHRL T T T B A ] A ST A AR R ]
TRy MR B AR IR 4.5 FTR
O A TG R [E] A ol 2 A L B ] H 3 8
A LA AZ | BRIV S 798 2 UK A0 18 82 i 1Y R 3
J& 73 A LR

12 C6) n] LLFE HY AR bk ifr e 3 ) 4l 2 o
U5 T A A 0 4 TR S0 A S e R A Y N S
T AR B AR RO W B AR R H 2 B it
— AR K 2) O3 AR Xk L AR T a A i R
Xt T HABTE 3G [k it B 3Lt T LA S AL A Ak
IR S5 e,

3 AR LRI HL K AE I TR 5 Wi

FT T 8 JOR 0L B A7 A A (8] FL 37 5 JEE M R
T B AT, X — B R A BT
RO+ R T 3K ol R SRf i A 0 SR ok T R0 T A —
SE WY R

B JOR A0S %ot ol 48 HEL KCAE N T4 52 i T AHE A
RPEASTT I : (1) B2 IR RO 248 T FL AR R 3 L )
B A 3 T AR A o S R (2) BRI AR
IO TR I Y AR S AR 3 A P i R ORDRE U
P 2 T A%
301 BEITR AR s HL A VL 5 e

HI T 5 AT DL 4 JER 2800 B A2 T R A o R 37 58
JEE A9 23 A1 A 20 2 14 v 37 90 B2 AT L GK B oo b
ALENL A5 =z el s B TLART R 3 A8 2 S
THAC L AR ) S T4 AR [ WL 37 5 58 93 A B AN B
A0 0T X3 5 A 1 A BT R 2 Y R 3 0 R
ES Iy i ) | I R A AR R o= 0 I
W B it 2 B0 G A v T DS i . BT A AL
A0 FEL K AR N T R 20 G A R e R
T IR AR 5 2 S T R A 1 s G T g o B
R R 5 LR T RAR 22 i EL by 4R JER AR
7 AL At R ) PR 37 00 ko A BRI 1 i TR/ AL
o0 e ) R B4 T RE M 3 DR T L B R [



53 x|

FE . E RN A K A e Tt o 365

R, e T Y R R R L AN 6 TR

B 6 Ok R /NFL e T B ke R &
Fig. 6  Sidewall discharge schematic diagram in

micro-EDM of deep micro hole
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Fig. 7 Schematic diagram of current transfer along

electrode surface
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Fig. 8 Edge wear of cylindrical copper electrode in EDM
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Tab.1 Experimental parameters used in micro-EDM
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Fig. 9 Shape change of edge portion of cylindrical copper electrode 1 in EDM
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Fig. 10 Shape change of edge portion of cylindrical copper electrode 2 in EDM
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Influences of skin-effect on micro-EDM

LIU Yu, ZHAO Fu-ling®, WANG Yuan-gang, WANG Jin, HUANG Bo

( Key Laboratory for Precision & Non-traditional Machining Technology of Ministry of Education,

Dalian University of Technology, Dalian 116024, China )

Abstract: Aiming at the high frequency pulse power supply commonly used in micro-EDM C(electrical
discharge machining), the skin-effect is introduced, and the existence of skin-effect for micro-EDM is
demonstrated with electromagnetic field theory. Under the influence of skin-effect, the law of spark
location change caused by non-uniform distribution of electric field intensity and current density is
summarized based on the theoretical analysis of machining processes. The principle of tool wear is
discussed and experimentally studied. It is considered that the distribution difference of discharge

energy caused by the skin-effect is another important reason for severe electrode loss in micro-EDM.

Key words: micro-EDM; skin-effect; electrode wear; electric field intensity



