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Wire electrochemical micro machining by
using in situ fabricating wire electrode
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Abstract: Wire Electrochemical Micromachining (WEMM) is a new method of micro fabrication. In
order to improve the machining accuracy, the in situ fabrication of a wire electrode and the following
process of the WEMM are integrated into one system, and the WEMM technology by using in situ
fabricating wire electrode is investigated in this paper. Effects of the diameter of wire electrode on the
machining accuracy of WEMM are investigated theoretically. Then,the in situ fabrication of wire elec-
trode is proposed to fabricate a micro meter scale wire electrode, and the tungsten wire electrode with
a diameter of 5 pm is electrochemically fabricated in situ for the production of micro structures. Micro
blades with a slit width of 20 ym and micro sharp-angle structures with a radius of 1 pm are machined
experimentally. Experimental results indicate that because of the compatibility of the technologies,
the in situ fabrication of wire electrode can improve the machining accuracy of WEMM, and the mi-
crometer scale structures can be fabricated.
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Fig. 1  Block diagram of wire electrochemical mi-

cromachining
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Fig. 2 Sketch of gap in machining process
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Fig. 3 Framework of experimental system

(D8 R Gk Hliz gl ¥ i R 45 0 g B =iz
S5 S X-Y-Z3 AN J5 i el AR 4 L i
%%ﬂ%ﬁﬁﬂﬁ%%#iw NI B AR iR B A 8 45
A HE HEBORLBE ) B e i 7= s 42 e i AR
JE M 5 (2) S i A D AL i A R 50 Pl 4 A L 2R R
e FL LR H A A 2 T A R e 2 s 2 A 7 i [

EFEFBP L EMNEMTREN Z L O T
AL 2% G e Xk 0 R G RO T ek R A B 2
Jon ek R e e I ) A A T S e N T BT AL A AR
A I T FL A P A IR R O AR S A o SR e 2 R
TIE FE A I RS B A A BEBR T 5 () TR [ F FL
WHEN Y XY TAEG B st & AR Al xS 1
PR e VI #)E . H R BOR TR MR VT, T
1 B AR A HL A o kb 7 T LA R AE R
W AN 2 BT AR DO VE 8 ZE I T m) B L BHLAS
fiff S B AR S BEAT o () AE N LA A b L s
RGX LA LA T FREHTES L ENTHE
LA G — BN RS LM T2 Hir.

4 & u MR A HAF

X F EHARTE 20 pm LUF A9 RLAN 26 B b, HoE
A7 B e FIN T AR EL B R ME . oh T 4R i TS
Wh 250 A R AN TR A T T — A A R A2
T RGPS 56 8 A E R U T 180 AR Y A
12 e m] FT i L T 5L RN T 28 2% I R b R T iE
A B IR 22 1 TR

AR SCHR T — B T R Ak T o i B A
VEROR RUBE 2 v A 19 38 5 v AN EUA e T o 2
F AR ] VE 02 e 1) ) A, i L T LR T A 2 % e
AR BE B AT A D R 25 L2 R GE
XF 5 A I RS A A e TR R 2
— R I VAL 1) 4 22 A Ry e R S I Y 22
H Bf e BH AR A St 42 8 R ek B B S 0 R . A
H A 2 I D 3R AT 2 H AR FE R I S ke
SRS E 4 Frs AL AN 43 0 T e B
[l %

IR R, R TR 22 S PH AR, K 3R
NaOH %5 1 A 55 39 B 3 Ay B A . 45 22 e 7 e
B b I 22 78 50 76 AN 55 4 I8 6 A Ao £k L
T FH AR 0 B A% 22 8] 38 PR S R Ak 2 SO AR AT
BHAR AN S5 B9 18] fa A < (HL) B . B9 22 46 5
B W R A AR AR RO AR WO BT
HENTES R+ DT 5 425 22 4 05 At B R & 2 1 F
A OB IR
Bt :6H,O+6e —3H,+60H
P . W+80OH —WO? +4H,0+6e

W+20H +2H,0—>WO? +3H,

00 Sk (e g ) L 22 N LR e L



5511 4] R AT R R ) A P A 2 DD R L 2741
— ¢ W 2] ) R s Re D A 22 1 ) Bk L BEL, & T 5C
WL —F ] (10, (A1),
/ WAL = d,— ! : (12)
_ ! + — Y _r)
Wt | e s =1, g
4pL d:

R | %
E—ﬁ SRR

N A

7 \ 7
G NaOH¥ LRRRE AR

P4 2 r A D A R

Fig. 4 Block diagram of wire electrode in situ fabrication
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