o

St EESetE 2007 A FA

Tolite ol
Micro lectrochemical Machining of tainless teel Using

st AH|elalA Agle

11 = 1
“FAYE, 54

52
s TT ,|7:IIE°|_4

*S. H. Ryu(ryu5449@chonbuk.ac.kr)', J. S. Yu' , B. H. Kim?

VARG 7] A, frs et 7] A E ey

ojMl Hsli7t=

itric cid

Key words : Electrochemical machining, Citric acid, Stainless steel, Micro hole, Micro cavity, Ultra short pulse

1.
vpol AR/ A|2E 7]

Al Azl Wg 7 7

AME < Veeco At ©2=®l SPM tip &
1ol WA AsAE xv  SEARSIRZ 85
J2] ghglo] Mas|ojof g}, precision A}

AHg3kSITE 1GHz, 2 A1

3k AgS 43900, SNU
AN 2ES ol g3te] AL R

Adbe 71Ee AR Ve e Bza P4l

@7}%14 e D}‘:é =2 gy ol8Ho st F
ol = & Al el 7be 71Eel A
da o] diidel Har 9l
o

AR
Schuster+ %’L}?‘ﬂ 3 A A E T}

Thdan £
T g3 Apelo] £4) vhex B8 Qlsbste] v T3
Ao o] gakol 2Ejele 2

xq0] e g 715
oelg A AFEeIAE
PAZS o]],]. 1—)‘\1—/] ;9:61— _9_0140

T AL}
AAHA Gol

g 9§ B gloit, AlAlsh 3
Aol fralst Aslle Abgarhs fe] AHoR Wy

=il A= A
/3] ~gAdH A ~

2ol & wasun. Pane
EE, A7, el Fo, G4 A

4o A olZyE HAl Py

¥e]= Schusterel] 23l *]
=7 el Ade] gFA &
3% 43H ‘ﬁoﬂg} -l o]

2

o
0,
i,

2 o o o
[n o (e
)
[
Lo
NN

W
B

vo}—‘ftﬂ
3k of] Schuster‘{“ A ‘/}L—_i Zolo] Hx
Abolell A A 77} % IS A=31

gro =M HA

o d
d

32
T‘Tll‘
=
5

x

w}olaium o H_ 3
oA Q) Zgo] Ao 6}9\11:},

3. 48 # A

=

P Nl g JiE @ oo 2L do

o2 JOE
12— oo

3.1 g%{xl-jq __rLA-I
a‘a%ﬁ*c A WAl FAZ HP AR

13 2ol prAke] i}

oAtk 7hEE F4E JEOL AMe] ISM-6400 AR A& 1|
A& olgste] #:EsIGTE Aol AMgH ZzHIH A &~
gl (SS 304) AlH ] A7) 15mmx15mm ©]™ F71E 50um
ot}

Wz e E MC JQ_/\TQ A
A=52F e5 A28l A2 Sl Table
1 Age] g o gule) At AR tebdc,

T [ DA o)
e
i
N
i
o
e
-3
o2
ok
[

Table 1 Experimental apparatus and materials

HP 8116A, SOMHz

PI NanoCube p-611.3s

PI E-501.00

SNU precision MVS-300
Tektronix TDS 2002, 1GHz,
2Ch.

Veeco Nanoprobe, TT-ECM

Pulse generator

Nano positioning system &

controller

Vision system

Oscilloscope

Tool electrode

Electrolyte Citric acid solution
. Stainless steel 304,
Workpiece
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Table 2 Recommended machining condition for micro-hole drilling
on SS 304 using citric acid solution

Pulse amplitude 7.0 ~8.0V

Pulse frequency < 1MHz

Pulse duration 300~350 nsec

Offset voltage -1.5~2.0V

Feeding velocity < 0.15um/sec for t50pum
Concentration of citric acid >03M
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Fig. 2 Micro-hole on 50 um thickness 304 SS. 300nsec pulse
duration, IMHz, 7.5V pulse amplitude, -1.5V offset and
0.15um/sec feeding velocity.
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Fig. 3 (a) micro circular cavity with central island on 304 SS.
250nsec pulse duration, IMHz, 8V pulse amplitude, -2V
offset and 0.3um/sec feeding velocity. (b) micro square

cavity with central island on 304 SS. 250nsec pulse duration,

IMHz, 7V pulse amplitude, -1.5V offset and 0.5pum/sec
feeding velocity.
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Ikt
1. Schuster, R., Kirchiner, V., Allongue, P, and Etrl, G,
“Electrochemical Micromachining,” Science, 2 , 98-101,

2000.

2. Ahn, S. H,, Ryu, S. H., Choi, D. K., and Chu, C. N., “Localized
Electro-chemical Micro Drilling Using Ultra Short Pulses,”
Journal of the Korean Society of Precision Engineering, 2
213-220, 2003.

3. Zerfaoui, M., Oudda, H., Hammouti, B., Kertit, S. and
Bekaddour, M., “Inhibition of corrosion of iron in citric acid
media by aminoacids,” 1, 134-

148, 2004.

Trettenhahn, G., and Koberl, A.,

citric acid on gold and stainless steel electrodes: an in situ-

Progress in organic coatings,
“Anodic decomposition of
FTIR-spectroscopic investigation,” Electrochimica Acta, 2,
2716 - 2722, 2007.

Chu, C. M., and Wan, C. C., “Effect of citric acid as a chelating
agent on anodic behavior of pure iron with potentiostatic and

cyclic voltammetry methods,” Materials Chemistry and Physics,
33, 189-196, 1993.





