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A Study for Improving Surface Roughness and Micro-deburring Effect of Nitinol Shape
Memory Alloy by Electropolishing

Min-Jung Shin*, Seung-Yub Baek*, Eun-Sang Lee"

J{ Abstract f

Electropolishing, the anodic dissolution process without contact with tools, is a surface treatment method to make
a surface planarization using an electrochemical reaction with low current density. Nitinol is a metal alloy composed
of Ni and Ti around 50% respectively which has shape memory effect. Nitinol can be put various applications which
require purity and high pricision surface of products. The aim of this study is to investigate the characteristic of
electropolishing effect for nitinol workpieces. In order to analyze the characteristics of electropolishing effect, surface
roughness and micro-burr size were measured in terms of machining conditions such as current density, machining
time and electrode gap. The tendencies about improvement of surface roughness and deburring effect by electropolishing
for nitinol workpieces were determined.
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Fig. 1 Electropolishing system
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Table 1 Fixed condition in experiment

Conditions Values

Phosphoric acid (H;POs)
Sulphuric acid (H,SOs)

Composition of

electrolyte .
vt Distilled water (H,O)
Nitinol
Workpiece . .

P INi: 51%, Ti: 49%
Electrode Copper (99%)
Chucking Copper (99%)

Surface Taylor Hobson
roughness tester Surtronic 3
Size of burr
Camscope
measurement
Rl C Workpiece  nitinol
Machining time : 180 sec
07 koo N Electrode gap : 1mm
E Electrolyte
= H,80,+H,PO +H,0
3 06 -
9
é 05
3
E 0.4 -
03 . \' "

Current Density (A/cmz)

Fig. 2 The relationship between surface roughness and
current density
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Fig. 3 Micrographics of surface (a)before electropoli-
shing and applying (b)6A/cmz (c)lZA/cm2 (d)
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Fig. 4 The relationship between surface roughness and
machining time
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Fig. 6 The relationship between surface roughness and
electrode gap
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Fig. 7 The shape of burr in nitinol workpiece
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Fig. 9 The relationship between burr size and polishing
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Fig. 10 The burr size in terms of machining time and
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Fig. 11 Micrographics of micro-burr after 120sec electro-
polishing with (a)3A/cm’ (b)6A/em” (¢)9A/cm’
and (d) after than 900sec at 9A/cm’
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