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Effects of Annealing Heat Treatment Conditions
on Phase Transformation of Nitinol Shape Memory Alloy

Sung Ho Yoon™, Dong Jin Yeo

ABSTRACT

Phase transformation behaviors and crystal structures of Nitinol shape memory alloy (54.5Ni-45.5Tiwt%) are
investigated by varying annealing heat treatment conditions through DSC (Differential Scanning Calorimetry) and
XRD (X-Ray Diffraction). Annealing heat treatment conditions were considered as heat treated times of Smin,
15min, 30min, and 45min, as well as heat treated temperatures of 400°C, 500°C, 5257, 5507, 575C, 6007C,
7007, 8007, and 9007T. According to the results, annealing heat treatment conditions such as heat treated

times and heat treated temperatures were found to affect significantly on phase transformation behaviors and
crystal structures of Nitinol shape memory alloy.
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(Nitinol SM495, 54.5Ni-45.5Tiwt%, ¢ 1.0mm, Nitinol Devices &
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Fig. 1 Electrical funace and data acquisition system.
Table 1 Material properties of Nitinol SM495
physical & mechanical properties
melting point () 1310
specific weight 6.5
electrical resistivity (1€2-cm) 76
modulus of elasticity (GPa) 40
coeff. of thermal expansion (1/C) 6.6x10"
ultimate tensile strength (MPa) 1150
total elongation (%) 10
compositions
nickel (wt%) 54.5
titanium (wt%) balance
oxygen (wt%) 0.05
carbon (wt%) 0.02

Components)9} 2570 vrefut glck ojuf ®]F2 6.5,
A= 40GPa, QAR EE= 1150MPa, 2o HEPEL
10%¢°] c}.
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(a) Schematic diagram for vacuum sealed treatment

(b) SMA wires in the quartz tube

Fig. 2 Nitinol SMA wires in the quartz tube for vacuum sealed

heat treatment.
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Fig. 4 Experimental equipment of XRD.
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Fig. 6 DSC results for as-received and 700TC heat treated specimens.
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Fig. 7 DSC results by varying with heat treated time.
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Fig. 8 DSC results by varying with heat treated temperature.
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