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Thermo-mechanical Characteristics of High Temperature
NITINOL Shape Memory Alloy
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ABSTRACT

The thermo-mechanical characteristics of high temperature NITINOL shape memory alloy were evaluated using
DSC with small samples and DMA with three-point bending specimens. The shape memory alloy of 54.4Ni/45.5Ti wt.%
was used so that the phase transformation temperatures were in the range of 50~ 110°C. Two types of sample were
tested in the experiments corresponding to as-received and annealed conditions. Simple beam bending theory was used
to calculate the dynamic moduli of the shape memory alloy. According to the results, a large discrepancy in
transformation temperatures was found between DSC and DMA techniques. Annealing treatment was found to suppress
the R-phase transformation during cooling and the secondary plateau in the austenite transformation. Such a heat
treatment was also significantly influenced to raise the transformation temperatures and the moduli of the shape memory

alloy.
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Fig. 1 Stress and temperature effect for shape memory
alloy
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Fig. 2 Schematic diagram of DSC test set-up
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Fig. 3 DSC heating and cooling results for as-received
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Table 1 Summary of DSC test results

Parameter | As-received (T) | Annealed (C)
M 52.0 62.8
M, 55.8 65.7
R¢ 60.0 -
R, 62.6 -
A 85.3 81.1
Ar 97.4 105.0
Motor Command
Detector m [ Camputer
Measuring
System LVDT and Thermocouple
Environmental Specimen
System

Furnace and coolant

Fig. 5 Schematic diagram of DMA test set-up
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