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th troduction

alia et al introduced Nickel-titanium (Ni-
Ti) root canal files in 1988 to overcome
the rigidity of stainless steel files"). The

greater flexibility and superelasticity of

Ni-Ti have improved the mechanical
preparation of the root canal space, decreasing problems associated
with stainless steel instruments, such as ledges, zips, perforations,
and root canal transportation. However, as rotary instrumentation
involves more rotation of files inside the canal the susceptibility to

fracture due to torsional and fatigue failure is increased.

When the rotating instrument inside the canal is exposed to a large
number of compression-tension cycles in the area of maximum root
curvature a cyclic fatigue failure occurs. That type of failure is
known to occur unexpectedly without any sign of previous
permanent deformation. Several approaches have been adopted to
enhance the resistance to cyclic fatigue including new alloys,
different kinematics, and different file designs. As instrument
fracture could jeopardize endodontic treatment, it is important to
assess the fatigue resistance of newly introduced NiTi rotary

instruments (Ha et al.).?
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Furthermore, it has become crucial to understand the structural
properties of Ni-Ti endodontic files and their impact on instrument
performance (Elnaghy & Elsaka)®. Several factors influence the
clinical failure of NiT1 instruments. Including factors related to root
morphology, the technique used during cleaning and shaping, and

factors related to instrument design and structure.

NiTi alloy has a reversible solid-state phase transformation
known as martensitic/austenitic transformation. This phase
transformation is temperature associated and can affect the
mechanical properties of the material. Given that the intracanal
temperature is higher than the room temperature, it is
recommended to evaluate the effect of the change in temperature

on the cyclic fatigue resistance of rotary instruments.

Rotary instrumentation is recommended to be used with a
maximum of 1-3 mm pecking motion; which makes dynamic
cyclic fatigue testing more relevant to the clinical situation.
However, only a few studies utilize dynamic cyclic fatigue tests
while the major utilize static fatigue tests. Taking into
consideration that there is no standardized method for dynamic
fatigue testing, it was thought that it would be of value to fabricate

a new cyclic fatigue model.



