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Abstract

In this study, we intended to extend the life of electropolishing solution through the reduction of electric
resistance by improving the electrolysis efficiency. The optimum conditions were obtained by half round
bus bar and Taguchi method. As the main control factors in the electropolishing process, current density,
polishing time, electrolyte temperature and flow rate were selected. The electrolyte temperature was the most
significant to the electrolysis efficiency. The optimum conditions for the life extension of electropolishing
solution were as follows: current density, 45 A/dm?* polishing time, 6 min; electrolyte temperature, 70 °C;
flow rate, 11 L/min. As a results of ANOVA of SN ratios, it was found that the electrolyte temperature
was significant factor at the 90% confidence level.
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Fig. 1. Half round bus bar.
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Fig. 2. Electropolishing apparatus.
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Table 1. Control factors and levels

Co(rét}r;llbfg;:st;) s Unit Levels (Real values)
Current density (A)| A/dm’ 1335 | 245 | 3(55
Time (B) min 14 25 3 (6)
Temp. (C) °C 1(60) | 2 (65 | 3 (70)
Flow rate (D) L/min 17 | 201 | 315
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Table 2. Improvement rate of roughness in the electropolishing

Current density | Time Temp. | Flow rate Roughness
Exp. No A/dm® min °C L/min uinRa Ig}prrszge}?:] eerslz(f,?:f
A B C D Before electropolishing | After electropolishing
1 1.(35) 1 (4) 1 (60) 1(7) 13.51 9.02 3321
2 1 (35) 1 (4) 160) | 1(7) 10.24 6.08 40.63
3 1 (35) 14 1 (60) 1(7) 10.45 6.78 35.13
4 2 (45) 3 (6) 1(60) | 2(11) 11.13 5.80 47.89
5 2 (45) 3 (6) 1 (60) 2 (11) 13.50 6.46 52.12
6 2 (45) 3 (6) 1(60) | 2(11) 10.44 534 48.82
7 3 (55) 2 (5) 160) | 315 11.69 6.04 4831
8 3 (55 2 (5) 1 (60) 3 (15) 13.35 9.52 28.68
9 3 (55) 2 (5) 160) | 315 12.49 7.46 4023
10 2 (45) 1@ | 265 | 305 12.50 531 57.50
11 2 (45) 1@ | 205 | 305 12.08 551 5433
12 2 (45) 1@ | 265 | 305 13.00 5.42 58.32
13 1 (35) 26) | 265 | 201 10.14 5.10 49.65
14 1 (35) 26) | 265 | 201 12.18 5.64 53.71
15 1 (35) 26) | 265 | 201 1221 6.78 44.43
16 3 (55) 36) | 265 1(7) 12.69 479 62.29
17 3 (55) 3 (6) 2 (65) 1(7) 11.35 4.88 56.96
18 3 (55) 36) | 265 1(7) 11.66 3.68 68.44
19 2 (45) 26) | 3000 | 1 (D) 13.40 5.46 59.25
20 2 (45) 2 (5) 3 (70) 1(7) 11.46 4.63 59.61
21 2 (45) 26) | 3000 | 1 (D) 11.62 435 62.54
2 3 (55) 1@ | 330 | 2qan 11.75 428 63.55
23 3 (55) 14 | 300 | 2qan 12.01 4.08 66.00
24 3 (55) 1@ | 370 | 2qan 1226 3.93 67.96
25 1 (35) 36) | 300 | 3059 14.42 6.43 5538
26 1 (35) 36) | 3700 | 305 12.08 5.13 57.48
27 1 (35) 3 (6) 3 (70) 3 (15 14.16 5.77 59.27
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Table 3. SN ratios of improvement rate of roughness
Inner array Outer array: Improvement rate of
roughness (%)
Exp. No. [ Current density Time Temp. Flow rate SN ratios
A/dm® min °C L/min R1 R2 R3
A B C D
1 1 (35 1 (4) 1 (60) 1(7) 33.21 40.63 35.13 31.11
2 1 (35) 2 (5 2 (65) 2 (11) 49.65 53.71 4443 33.77
3 1 (35 3 (6) 3 (70) 3 (15) 55.38 57.48 59.27 35.16
4 2 (45) 14 2 (65) 3 (15) 57.50 54.33 58.32 35.06
5 2 (45) 2 (5 3 (70) 1(7) 59.25 59.61 62.54 35.62
6 2 (45) 3 (6) 1 (60) 2 (11) 47.839 52.12 48.82 33.89
7 3 (55) 14 3 (70) 2 (11) 66.55 66.00 67.96 36.50
8 3 (5%) 2 (5 1 (60) 3 (15) 4831 28.68 40.23 31.23
9 3 (55) 3 (6) 2 (65) 1(7) 62.29 59.96 68.44 36.02
Table 4. Re-analysis of variance for SN ratios
Source DF Seq SS Adj SS Adj MS F P
Current density 2 3.8810 3.8810 1.9405 3.17 0.240
Time 2 3.3271 3.3271 1.6636 2.71 0.269
Temp. 2 22.4993 22.4993 11.2496 18.35 0.052
Error 2 1.2258 1.2258 0.6129
Total 8 30.9332
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