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A Study for Improving Surface Roughness of Nitinol Shape Memory Alloy
in Micro-Electropolishing by Taguchi Method
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Fig. 1 Electropolishing system

Table 1. Fixed condition in experiment

Conditions Values

H3PO4, H,SO,, Distilled water
Nitinol (Ni:51%, Ti:49%)
Copper (99%)

Composition of electrolyte
Workpiece
Electrode

Table 2. Design scheme of process parameters and levels

Factor Levels
Parameter
symbol 1 2 3 4
D Current density (Alcm?) 4 7 11 13
T Polishing time (sec) 60 120 180 240
G Electrode gap (mm) 0.5 1 2 3
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Fig. 2 SEM photograph of machined surface
(a) before (b) after electropolishing
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Table 3 Orthogonal array table for L5(3'%)and result of the

experiment.
Factor DATA
Exp No. (Surface
T G roughness)
1 4 60 0.5 1.716
2 4 120 1 1.907
3 4 180 2 1.817
4 4 240 3 1.938
5 7 60 1 1.508
6 7 120 0.5 1.325
7 7 180 3 1.402
8 7 240 2 1.320
9 10 60 2 1.422
10 10 120 3 1.371
11 10 180 0.5 1.299
12 10 240 1 1414
13 13 60 3 1.405
14 13 120 2 1.320
15 13 180 1 1.370
16 13 240 0.5 1.221
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Fig. 3 Main effect plot for (a)S/N ratios and (b)means
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