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by numerical simulation

Jun Kawamura!, Yukio Kojima? and Hisao Fuxur!

Keywords : orthodontic appliance, orthodontic force, finite element method, tooth mobility, numerical analysis,
stress analysis, intrusion spring

The purpose of this study was to construct a simulation method for long-term orthodontic tooth move-
ments using general purpose finite element software, and to evaluate the capabilities of orthodontic intrusion
springs. In this method, changes in the force system during tooth movement were taken into account.

The capabilities and efficacy of orthodontic intrusion springs made of TMA wire were evaluated, in order to
confirm the efficacy of the above simulations.

The results indicated that, regardless of the shape of the orthodontic intrusion spring, the teeth intruded
and extruded virtually without any inclination. However, it was found that the most appropriate spring was that
with a large rectangular loop and out-of-plane bend of 22°, which could intrude the premolars in the longest dis-
tance by one-time activation.
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Fig. 1 Method for making three-dimensional finite element model used to calculate
the initial tooth movement
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Out of plane bend

Fig.4 Out of plane bend incorporated
into R-1 spring
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(4) Calculation of the forces and moments Fi, F2
when the spring moves by UL, Uz

The teeth move by tteration from (2) to (4).

Fig.6 Calculation process for simulation of the long-
term tooth movement
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Table 1 Mechanical characteristics of spring

Activation F M, M, o,
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R-1 1.9 2.0 -0.7 14.9 462
R-2 1.3 2.0 2.2 13.8 520
L 1.6 2.0 7.5 9.8 759
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Out of plane bend

Fig. 10 Effect of out of plane bend on bucco-lingual
rotation of teeth (CN=100)
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