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ABSTRACT
Shape memory staples made of nickel - titanium alloy are designed so that the surgical physician can implant its
legs like a hook across the fractured bone to fix the broken parts together. The alloy returns to its original shape
after being heated by passage of an electric current or usage of a warm saline pad. The changing of its crystal
structure (martensite to austenite) results in bending of the staple legs exerting a compressive force to both
pieces of the broken bone to bring them close together. The fracture gap can thus be eliminated and the healing
This paper reports on the most recent findings obtained on properties of the SMA staples time can be reduced.
manufactured with laboratory made Ni-Ti alloy. Mechanical and microstructural characteristics of the staples are
found to depend on the chemical composition, manufacturing process and the time duration and temperature at
which the samples are heat-treated. Experimentally produced shape memory staples are used to determine the
influences of the amount of bending as well as the applied plastic strains on healing behavior of the staples.
Key Words: Staple, SMA, Nitinol, Shape Memory, Phase Transmission, Austenite, Martensite, Bending Angle
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