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Numerical Simulation of Lingual Orthodontic Tooth Movement

YE Ming ,JIANG Xianfeng " ,MENG Xiangchen
(Key Laboratory of E&M ( Zhejiang University of Technology ) , Ministry of Education & Zhejiang Province , Hangzhou 310014 , China)

Abstract; Aiming at the mouth of lingual orthodontics, tooth movement and the development of programs to predict
surgical doctors mainly rely on experience, the lack of quantitative data, defects and poor performance of the excepted
results, this paper put forward lingual orthodontic tooth movement numerical models, including the establishment of
teeth, periodontal ligament, cortical bone, three-dimensional finite element model of cancellous bone, simulated under
different lingual orthodontic force, while overall mobile teeth, periodontal ligament strain distribution surface, and the
periodontal ligament of the neck and strain were weighted values apical tooth movement with the experimental data in the
fitting amount of existing research to determine the overall movement of the teeth to move through the neck and apical
and implementation process of tooth movement in three-dimensional software, the initial model obtained as the next stage
of the calculation model of the moved. The simulation of dynamic process of lingual orthodontic tooth movement was
realized , the numerical simulation method can provide reference for the formulation and prediction of lingual orthodontic
treatment.
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Table 1  Material properties
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Figure 1  Finite element grid of each part
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Table 2 Applied force system

(M/F)/mm F/N M/(N - mm)
10 0.5 5
10 1.0 10
10 1.5 15
10 2.0 20
10 2.5 25
10 3.0 30
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Figure 2 Reference point and normal strain

distribution in periodontal ligament
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Figure 3 Curve of strain-displacement
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Figure 4  Process of tooth movement
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