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A Comparative Analysis of Stress Distribution in the
Implant Supporting Bone by Occlusal Loading location
Utilizing the Finite Element Method

Myung-Kon Lee, Young-Jick Kim, Chi-Young Kim
Dept. of Dental Laboratory Science, College of Health Sciences, Catholic University of Pusan

The purpose of this study is to evaluate the effect of loading at three different occlusal surface
position of the gold alloy crown on the stress distributions in surrounding bone, utilizing 3-
dimensional finite element method. A three dimensional finite element model of an implant with
simplified gold alloy crown and supporting bone was developed for this study. A oblique or vertical
load of 100 N was applied at the following position at each FE model : 1) center of occlusal
surface, 2) a point on the buccal side away from center of occlusal surface (COSybh\BP
point on the lingual side away from COS by 3

In the results, Minimum von Mises stresses under vertical load or oblique load of 100N were
about 6MPa at the center of occlusal surface and about 40MPa at the point on the buccal side,
respectively. From the results we could come to the conclusion that occlusive loading position
could be an important factor for establishment of structural safety of supporting bone.

« Key word : implant, finite element method, occlusal loading position, supporting bone.
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(Table. 1) Mechanical properties of materials used in FEM

matrials Elastic Poiss_on's
medulus(GPa) ratie
Ti fixture 110 0.3
Ti abutment 110 0.3
Ti abutment screw 110 0.3
Gold cylinder screw 122 0.3
Gold crown 90 0.33
Gold cylinder 122 0.3
Cortical bone 13.7 0.3
Cancellous bone 1.37 0.3
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a) Overall view image b) Cross—sectional view image

(Fig. 1) Finite element model of implant with gold
alloy crown and supporting bone.
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a) 3 positions of vertical loading b) 3 positions of oblique loading

(Fig. 2) Positions and vertical and oblique direction
of loading of 100 N.
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(Fig. 3> Results of distribution of von Mises stress of
supporting bone induced by the vertical
loadings.

(a) loading to buccal region of occlusal surface.
(b) loading to center of occlusal surface.
(¢) loading to lingual region of occlusal surface.
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(Fig. 4) Results of distribution of von Mises stress of
supporting bone induced by the oblique loadings
to occlusal surface.

(a) loading to buccal region of occlusal surface.
(b) loading to center of occlusal surface.
(¢) loading to lingual region of occlusal surface.
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