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fractures. according to other studies, the properties of fractured root

canals are greatly affected by the length of the fracture, but not by the
presence of cracks [b0065], [b0075]. however, previous studies reported

that the fracture of root canals is not to be neglected. in addition, the
property changes of the root, for example the dimensional changes and

surface roughness (siwanek et al. [b0040]), probably affect the
consequences of post space preparation for the prognosis. our results
agree with the fact that in closed systems, there is a reduced rate of
growth of the length of root canal with the continuous increase of the

length of the fracture, that is, if the fracture line is in the center of the root
canal, the growth of the length of the root canal is less in the fracture line

than outside the fracture line [b0071]. in addition, the reduction in the
length of the root canal increases with the increase in the length of the

fracture, but the reduction in the length of the root canal is more affected
by the type of fracture than by the length of the fracture. however, these
findings are controversial, because no study has examined the influence
of the length of the fracture on the growth of the length of the root canal

in the presence of a crack. in addition, no study has examined the
influence of the location of the fracture on the growth of the length of the

root canal in the presence of a crack.
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low-cost computer aided hand tool for
graphic simulation of the fatigue of

materials is developed in the present study.
the simulation model of the fatigue crack is
built by the present tool. for the simulation

model of the crack, the fatigue crack
propagation, the crack growth and the

fatigue crack propagation are considered.
the present fatigue crack propagation
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model is based on the model of the plane
strain. therefore, the crack path is

independent of the material properties.
then, the crack growth and the fatigue crack

propagation are implemented by the
present simulation tool. the present study is

demonstrated to be useful in the fatigue
simulation and will be applied to the hand

tool for designing the hand tool. 5ec8ef588b
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