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The Machining Characteristics of Groove Patterning for Nitinol Shape
Memory Alloy Using Electrochemical Machining

Tae-Hee Shin’, Baek-Kyoum Kim’, Seung-Yub Baek™, Eun-Sang Lee*

} Abstract }

A development of smart materials is becoming a prominent issue on present industries. A smart material, included
in functions, is needed for micro fabrication. A shape memory alloy(SMA) in a smart material is best known material.
Ni-Ti alloy, composed of nikel and titanium is one of the best shape memory alloy(SMA). Nitinol SMA is used for
a lot of high tech industry such as aero space, medical device, micro actuator, sensor system. However, Ni-Ti SMA
is difficult to process to make a shape and fabrications as traditional machining process. Because nitinol SMA, that
is contained nikel content more than titanium content, has similar physical characteristics of titanium. In this paper,
the characteristics of ECM grooving process for nitinol SMA are investigated by experiments. The experiments in
this study are progressed for power, gap distance and machining time. The characteristics are found each part. Fine
shape in work piece can be found on conditions; current 6A, duty factor 50%, gap distance 15/, machining time
10min.
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Fig. 1 Image and design of copper electrode
@ 1.25mm @ 1mm @ 0.75mm @ 0.5mm

Electrolyte Filter Power
Supply
Cathode
Taxis 9) 100001
/- j
Anod ®
%) L em
Electrolyte U
Oscilloscope
Electrolyte
Flow

Pump

Fig. 2 Schematic of experiment setup
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Table 1 Experimental Conditions
Condition Values
Applied Current 4A ~ 12A
Pulse on/off time |10/1s/204s, 201s/201s, 755/204s
Copper
Electrode(cathode) D 1.25mm @ Imm
@ 0.75mm @ 0.5mm
Workpiece(anode) nitinol shape memory alloy
Frequency 1.1KHz
Electrode gap S5um ~ 30¢m

Surface observation An optical microscope

6min ~ 14min
NaNO, (1.5M)
N32C4H406 (OIM)

Machining Time

Electrolyte
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Fig. 3 Variation of groove depth according to applied
current
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