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Measurement of Memory Properties in Cast Nitinol Alloy and
Influence of Thermal Cycling on its Strain Recovery
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Abstract:

Nitinol (Ni-Ti) memory alloy is a material that returns to its predefinedshape when heated up to the temperature of
stability of the austenitic phase. This alloy is nowadays consideredto be an importzntindustrialmaterial as well as
a desirable medical substance that reveals desirable mechanical properties, exceptional memory effects, large
percentages of superelasticity, acceptable corrosion resistance and great biocompatibilityeffects. These factors
have resulted in a growingresearch effort on both methods of productionand properties of the Ni-Ti alloy. Shape
memory and superelastic propertiesof the alloy depend on martensite to austenite, austenite to rombohedraland
rombohedralto martensite phase transformation effects. These effects are on the other hand related to the start
and finish transformation temperatures of the alloy. This paper is to discuss the results of the most recent
investigations made on the production method of a 50-50 Nitinolalloy, measurement of the memory properties
and determination of the alloy formability. The alloy may be deformed into an orthopedicjoint staple usable for
hand and scull surgical treatments. The heat treatment effects on the memory properties and transformation
temperatures of the Ni-Ti alloy are also discussed within the text.

Key words: Ni-Ti, Thermal cycling, Nitinol, memory staple, Martensite transformation, Austenite, Strain Recovery
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