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Thermo-dynamic Characteristics Of High Temperature Nitinol Shape Memory Alloy
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{ Abstract
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In the resent years, as the research and the development of micro and precision machinery become active, the interest
of micro actuators using SMA(Shape Memory Alloy) has been increased. But, no detailed researches between the
thermo-dynamic property in Nitinol alloy have been done yet. In this study, the thermal property of high temperature
Nitino] shape memory alloy were evaluated using differential scanning calorimeter(DSC). The structure property was
investigated using X-ray diffraction(XRD). A dynamic mechanical analyzer(DMA) with three point bending mode was
used to study storage and loss modulus of shape memory alloy according to the thirteen frequencies in the temperature
range between 30 and 200°C. The effects of the temperature heating/cooling rate, the frequency on the damping capacity
have been systematically investigated. Such a frequency and temperature changes also influenced significantly to the damping
behavior of the shape memory alloy. It was also found that Nitinol exhibited high damping capacity during phase transformation.
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Fig. 1 Shape memory effect and superelasticity according
to temperature and stress
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3.2 XRD(X-ray diffraction)
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Fig. 2 XRD result at the room temperature
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Fig. 3 DSC heating result for annealed(200°C) sample
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3.4 DMA(dynamic mechanical analyzer)
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Fig. 4 DMA cooling result for annealed(200°C) in low-
frequency
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Fig. 6 Variation of storage modulus with temperature
for annealed(200°C) specimen according to frequencies
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