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A study on the Surface Improvement of Fine-Micro Needles Applying
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Abstract: As the consumer market in the mold, automation and aerospace industries grows, the demand for chemical
machining using on electrochemical polishing increases. To enhance the surface roughness and gloss of the micro-needle,
we have studied for an electrochemical polishing. Electrochemical polishing requires the chemical reaction of solution and
material according to the electrolyte and electrode. In this study, sulfuric acid(30%), phosphoric acid(50%), and
DI-water(20%)were used as the electrolytic solution, and the electrolytic solution temperature used 58 “C. Electrochemical
polishing was carried out in experimental conditions, and the micro-needle experiment was carried out from the basic
experiment to obtain the experimental conditions. Experimental results show that as the voltage and current increase, the
surface roughness improved and the gloss is improved. So, the best result for this experiment was obtained in condition

6, which improved micro-needle.
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Fig. 2 Comparison schematic of (a) the pathway of a general
electrode reaction and (b) double layer on electrode
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Table 1 Electrochemical polishing condition

No Voltage Current Time Temperature
™ (Y] (sec) ©
1 | 50453530 26 50,45,35,30
2 13 13 56
3 15 15 60
58
4 20 20 40
5 25 25 40
6 50 26,20,14,8 | 50,40,35,30
/
li Electrode
(copper)
W Electrolyte
L m?

STS 316L(20*20*1 mm)

(@) Electrochemical polishing experiment using STS 316L
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(b) Electrochemical polishing experiment using needle

Fig. 3 Comparison of the experiment set-up of STS 316L and
needle material using on electrochemical polishing.
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Fig. 6 Micro-needle experiment result
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