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Stress analysis of maxillary first molar alveolar bone under dif-
ferent orthodontics forces by means of finite element method

WANG Xao-ling", XU Bao-hua®, LIANG Wei®, WANG Shu-yu®, LIU Chong®.(1.Dental Dis-
ease Prevention And Treatment Hospital of Shaoxing, Shaoxing 312000, China; 2.Dept. of Orthodontics, Chi-
na-Japan Friendship Hospital, Beijing 100029, China; 3.School of Aeronautical Science and Engineering,
Beijing University of Aeronautics & Astronautics, Beijing 100083, China)

Abstract: Objective To observe the stress distribution of maxillary first molar alveolar bone under different or-
thodontic forces using finite element model. Method The finite element model was built by using advanced
3-dimensional laser scanning, comprising a maxillary first molar, periodontal ligament, alveolar bone, and a
buccal tube. Different loads were applied at a point of the buccal tube and its stress of alveolar bone was ana-
lyzed. Result With a simple horizontal or vertical force, the stress pattern in the alveolar bone showed high
concentration at the cervical level or furcation level. When the maxillary first molar was moving bodily, the
stress of alveolar bone was uniform and comparatively small. Conclusions When the tooth obtained bodily
movement, the stress of alveolar bone was uniform and low, which displays that the bodily movement profits
the healthy of the alveolar bone. Since the biggest stress of the maxillary first molar alveolar bone was in cervi-
al region or furcation level, the changes of these regions should be observed carefully
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Fig.1 The finite element model of the maxillary first molar
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TabA Mechanics parameters of materials!®!

g E/GPa v

T 20.2 0.3
7 R 0. 00689 0.45
FrEg 13.7 0.3
iR 200 0.3
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Fig2 The Von Mises stress distribution of the alveolar bone under different orthodontics forces

®2 TRAMBAXNFEFSHRAEAE
Tab2 The biggest stress of the alveolar bone under different orthodontics forces
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Fig3 The Von Mises stress distribution of different section under 2N mesial force
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Fig4 The stress distribution of different section with two kinds
of mesial loads
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Fig5 The stress distribution of different section with two kinds
of extrusions loads
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Fig6 The stress distribution of different section with two kinds

of intrusion loads
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