


The three main types of shape memory alloys are the copper-zinc-

aluminium-nickel, copper-aluminium-nickel, and nickel-titanium (NiTi) 

alloys but SMA's can also be created by alloying zinc, copper, gold, 

and iron. NiTi alloys are generally more expensive and change from 

austenite to martensite upon cooling; is the temperature at which 

the transition to Martensite is finished during cooling. Accordingly, 

during heating and are the temperatures at which the 

transformation from Martensite to Austenite starts and finishes. 

Repeated use of the shape memory effect may lead to a shift of the 

characteristic transformation temperatures (this effect is known as 

functional fatigue, as it is closely related with a change of 

microstructural and functional properties of the material) 



In this figure,  (T) represents the martensite fraction. The difference between 

the heating transition and the cooling transition gives rise to the hysteresis 

effect where some of the mechanical energy is lost in the process. The shape 

of the curve depends on the material properties of the shape memory alloy, 

such as the alloying and work hardening 
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