
Nitinol
Nitinol is a remarkable and versatile alloy used in 
medical devices due to its unique mechanical properties.  
Composed of nickel and titanium, Nitinol belongs to a class 
of materials known as shape memory alloys (SMAs).



Manufacturing and Challenges
Working with Nitinol requires specialized equipment and 
techniques, as its properties can significantly change with 
slight variations in composition or manufacturing processes. 
Machining, welding, and joining Nitinol to other materials pose 
challenges, necessitating advanced technologies and expertise.
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Nitinol
Composition
The alloy is typically made up of 55% nickel (Ni) and 
45% titanium (Ti) by atomic percentage. This precise 
ratio gives Nitinol its unique characteristics, notably its 
shape memory and superelasticity.

Shape Memory
The most fascinating property of Nitinol is its ability 
to return to a predefined 
shape when heated 
above a certain 
temperature, known 
as the shape memory 
effect. For example, a 
Nitinol wire bent into a 
new shape while cold 
will miraculously return 
to its original shape 
upon heating. This 
property has practical 
applications across 
various fields.

Superelasticity
Nitinol exhibits superelasticity, the ability to 
undergo large deformations and return to its 
original shape without permanent distortion 
once the load is removed. Nitinol can 
deform 10 to 30 times as much as ordinary 
metals and still return to its original shape.

Applications
Nitinol's unique properties have led to its widespread 
use, especially in the medical field. It is used in stents, 
expandable meshes that support blood vessels, and surgical 
tools designed to navigate the body's complex pathways.


