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Finite Element Modeling and Mechanical Analysis of
Orthodontics
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Abstract

The movement of teeth and initial stress associated with the treatment of orthodontics have been
successfully studied using the finite element method. To reduce the effort in preprocessing of
finite element analysis, we developed two types of three-dimensional finite element models based
on the standard teeth model. Individual malocclusions were incorporated in the finite element
models by considering the measuring factors such as angulation, crown inclination, rotation and
translations. The finite element analysis for the wire activation with a T-loop arch wire was
carried out. Mechanical behavior on the movement and the initial stress for the malocclusion finite
element model was shown to agree with the objectives of the actual treatment. Finite element
models and procedures of analysis developed in this study would be suitably utilized for the
design of initial shape of the wire and determination of activation displacements.
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Fig. 3 Coarse finite element model of normal teeth
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Table 1 Number of nodes and finite elements

Node (Total) 13259 45908
Tooth 5158 12610
Ele-
ment Periodental
ligament 4656 9712
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Fig. 6 Input dialog for the finite element modeling
of malocclusion

Fig. 7 A case of malocclusion

Fig. 8 Finite element model of malocclusion
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Fig. 9 Initial shape (a) and deformed shape (b) of
T-loop arch wire
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Table 2 Material properties of wire, tocth and

periodontal ligament

Wire 67000 (7.04x 10% 0.30
Tooth 19600 (2.00x 10% 0.30
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Fig. 14 Deformed shape of normal teeth

Fig. 15 Deformed shape of malocclusion
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