Abstract

The three dimensional finite element analysis of the stress
distribution in the three treatment options of implants

restorations for the posterior partial edentulism
[1-Kyu Kim, Hyeung-Uk Lee, Seung-Hyun Ryu, Jinho Choi, Ye—Sook Han, Young-Ah Youn,
Choong Yul Son®, Hyo In Byun'
Dept. of Dentistry, Medical College, In—Ha University,
Dept. of Naval Archi & Ocean Eng. In-Ha University"

In this study, three treatment options to replace two posterior missing teeth were
investigated using three dimensional finite element analysis: two wide(®¥5.0mm)
implants(the  experimental model 1), two standard(®@3.75mm) implants(the
experimental model II), and three standard(®3.75mm) implants(the experimental
model IID).

Two kinds of load case were applied ; 1) perpendicular on occlusal surface(axial
load), parallel on occlusal surface(lateral load). 2) perpendicular on occlusal
surface(3mm lateral to central point).

The results obtained from this study were as follows ;The value of Von-mises
stress (equivalent stress) was smallest in the two wide implant among the three
experimental models. It was reported that the diameter is the efficient factor than
osseointegrated surface area.

Key word: Von—mises stress , Stress distribution, Finite element methods
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a. Two 5x10mm implant

c. Three 3.75x10mm implant

b. Two 3.75x10mm implant

Fig. 1 Loading condition A : 200N vertical force at the implant center, 20N horizontal force

at each two area.

x10mm implant

x10mm implant

x10mm implant
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a.

100N vertical force at the each two 3mm off-center area.

Fig. 2 Loading condition B :

Table 1. Young's modulus and Poisson's ratio of

materials used in the analysis
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Table 2. Maximum Von-Mises stress & strain
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Fig. 3. Loading condition A : Distribution of Von-Mises stresses

Fig. 4. Loading condition A : Distribution of Von-Mises stresses
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Table 3. Contact area of implant and
bone
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