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A Study on the Mechanism of Micro-ECM by Use of Point Electrode Method

Bong-Gyu Kim", Jong Up Jeon™, Kyu-Yeol Park™

ABSTRACT

This research aimed at from the establishment of theory on micro electrochemical machining mechanism to the
implementation of a practical fabrication system of micro parts. In detail, the ‘mechanism of micro-ECM was
investigated with potentiodynamic method and the optimal condition for micro-ECM was selected by voltage-current-
time curve with potentiostatic method. From the experimental result, the micro part which has extremely fine surface
could be fabricated by use of micro-ECM with point electrode method.
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Fig. 2 Anode Polarization Curve
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Fig. 3 Schematic Illustration of Micro ECM System
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Table 1 Material Properties of STS410

Yield Strength
Hardness

Y/S(kgf/mm®) [HgB

Weight %(Fe balance)

STS C Si ({Mn| P S Cr

410 {1 0.15|1.001.00|0.04 [ 0.03 | 11.50 21 88

208 FFEE A

s

Aol7t gomz Asiag
A olgdRon, ARAL AAANFH M
B& g3l 717 By e HeY 93
Pl 388 P02 Aeady 788 =
9. o9 e AR A§HD BAFTY
| 2 FUNLEBEES o g3tel AAARE 2
Aclehea Al $R 117 zad @
AALBEYS Holg olF =iz uAPe 7}
7o) wate] masheinh

F1° 01(1
of4

ol
B
].

;
OP

o ok
ol
o

y
EU

N

off

4. M32 08B 0|MHHIIE B

4.1 ESZ3UY Hs{HE2 &
oA B g ek A AFl ALEE STS410
o HaATE A fetq EF334E Tt
Aok EFAE = vF EG&G PARC A9 ¥
BIAAELE: 26349 BAHAME AT E o] M352
£ A8ttt F2HE(Working Electrode: WE)S
SUS304, & T S (Counter Electrode: CE) 2 (Pt),
FZHA S (Reference Electrode: RE)  H3-&(Agy/
AgClhE Abgaiglon, Asjde H,S0,9 H;PO,
R HpS04: 3H;PO,S Al FR/E AMEdch 49
dolle AlHEWY 282 AASL FREHS
WAE] et dEE §AE Algsld 2eF
AHE dPstgion, BE AR dd93} 2%}

ZFHSE ol43tn AN ARE A8 B33

Table 2 Measuring Condition of Potentiodynamic
Polarization Curve

Parameter Set-up
Initial Delay 10sec
Scan Rate 0.5mV/s
Scan Increment 1Mv
Step Time 2sec
Initial Potential -250mv
Final Potential 1.6V
Current Range Auto
Reference Electrode Ag/AgCl(0.197)

Log(l)

Fig. 4 Anode Polarization Curve of STS410
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Table 3 Measuring Condition of Potentiostatic Time-
-Current Curve

Parameter Set-up
Time Step 600sec
Time/Pt 15sec
No. of Points 39
Rise Time High Stability
Density 7.900g/ml
Counter Electrode Ag/AgCl
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Fig. 8 SEM view of Micro Pivot Machined by Point
Electrode Method
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