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Abstract:

A series of alloy systems called shape memory alloys exhibit a
peculiar property called shape memory effect. This behaviour
is initiated by cooling and deformation and performed ther-
mally on heating and cooling after these treatments. These
alloys recover original shapes on heating over a certain tem-
perature after deformation in low temperature product phase
region, and take place in class of smart materials, due to this
property. Shape memory effect is based on a solid state phase
transformation, martensitic transition which occurs in the ma-
terial on cooling from high temperatures. Shape memory ma-
terials are very important and used in many fields from indus-
try to medical applications such as medicine, pharmacy, and
bioengineering. The choice of material as well as actuator and
sensor to combine it with the host structure is very essential
to develop main materials and structures. Therefore, actua-
tors can be used as artificial muscles in human body. Muscles
contract when activated, since they are attached to bones on
two sides of a joint, the longitudinal shortening produces joint
rotation. Bilateral motion requires pairs of muscles attached
on opposite sides of a joint are required to produce. Shape
memory alloys are also applied in medicine as fixation devices
in orthopedic surgery and stent grafts where it gives the ability
to adapt to the shape of certain blood vessels when exposed to
body temperature. The biocompatibility of these alloys is one
of the most important properties related to their biomedical
applications as orthopedic implants, stent as well as orthodon-
tic devices. Orthopedic and other medical applications tend to
be concerned with thermal recovery and the associated forces
generated during recovery. It should be pointed out that exter-
nal devices are performed by heating them, not the tempera-
ture of the body. The force generated by this process accelerates
healing, reducing the time of recovery.
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