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A study on Finite Element Analysis of the behavior in basal seat mucosa under mandibular
complete denture
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It is important to understand the mechanical behavior of the surrounding tissues when prosthetic devices such as
dentures are placed in order to predict the onset of pain and the prognosis of the disease. 3D dental scanners and CAD are
being considered, but creating an anatomical model is still difficult due to the uniqueness and complexity of each patient's
oral morphology. Therefore, there are limited examples of numerical analyses that agree with clinical findings. In previous
studies, the authors have proposed a modeling procedure to create finite element models using 3D dental scan images. In
this study, we apply the proposed procedure to evaluate the behavior in basal seat mucosa under mandibular complete
denture.
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Fig.1 mandibular artificial teeth fixed with room temperature curing resin Fig.2 Overview of wax mandibular denture

(a) (b) (c)

Fig.3 3D scan image of (a)denture, (b) mandibular artificial teeth and (c) mandibular model
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Fig.4 Finite element model Fig.5 Boundary Condition

Table1 Material Property

Young’s modulus [MPa] Poisson’s ratio
Atrtificial teeth 2,940 0.3
Acrylic resin 1,960 0.3
Mucosa 2.8 0.4
Alveolar bone 13,700 0.3
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Fig.6 Distribution of Von Mises Stress on Mucosa

I 1.935e-01
L -8.010e-02
I

50N 100 N 150 N 200 N 230 N

-3.537e-01

Fig.7 Distribution of Major Principal Value of Stress on Mucosa
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