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Three- dimensional stress analysis of periodontal ligament of mandible incisors fixed bridge abutments under
dynamic loads by finite element method MA Da’, TANG Liang?, PAN Yan-huan®. 1. Dept. of Prosthetics,
Guanghua Graduate School of Stomatology, Sun Yat- Sen University, Guangzhou 510060, China 2. Dept. of Stoma-

tology, Medical College, Jinan University, Guangzhou 510632, China; 3. Dept. of Mechanics and Civil Engineering,
Engineering College, Jinan University, Guangzhou 510632, China

[Abstract]  Objective Three- dimensional finite method was used to analyze stress and strain distributions of peri-
odontal ligament of abutments under dynamic loads. Methods Finite element analysis was performed on the model
under dynamic loads with vertical and oblique directions. The stress and strain distributions and stress-time curves
were analyzed to study the biomechanical behavior of periodontal ligament of abutments. Results The stress and
strain distributions of periodontal ligament under dynamic load were same with the static load. But the maximum
stress and strain decreased apparently. The rate of change was between 60%-75%. The periodontal ligament had
time- dependent mechanical behaviors. Some level of residual stress in periodontal ligament was left after one masti-
cation period. The stress- free time under oblique load was shorter than that of vertical load. Conclusion The maxi-
mum stress and strain decrease apparently under dynamic loads. The periodontal ligament has time- dependent me-
chanical behaviors during one mastication. There is some level of residual stress left after one mastication period.
The level of residual stress is related to the magnitude and the direction of loads. The direction of applied loads is
one important factor that affected the stress distribution and accumulation and release of abutment periodontal ligament.
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Stress—time curves of periodontal ligament in labia interior
surface under oblique loads before and after restoration
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