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Abstract

Finite element analysis of stress distribution on
supporting bone of posterior implant partial dentures
by loading location

Sung-Sik Son, Young-Jick Kim*, Myung-Kon Lee*

Inje Dental Lab.
Dept. of Dental Laboratory Science, College of Health Sciences, Catholic University of Pusan.*

The purpose of this study is to evaluate the effect of three different oblique mechanical loading to
occlusal surfaces of posterior implant partial dentures on the stress distributions in surrounding
bone, using 3-dimensional finite element method. A 3-dimensional finite element model of a
posterior implant partial dentures composed of three unit implants, simplified 3 gold alloy crown
and supporting bone was developed according to the design of AVANA self tapping implant for this
study. Three kinds of surface distributed oblique loads(300 N) are applied to following occlusal
surfaces in the three crowns; 1) All occlusal surfaces in the three crown(load of 300 N was shared
to three crown), 2) Occlusal surface of centered crown (load of 300 N was applied to a centered
crown), 3) Occlusal surface of proximal crown(load of 300 N was applied to a distal proximal
crown). In the results, 141 MPa of maximum von Mises stress was calculated at third loading
condition and 98 MPa of minimum von Mises stress was calculated at first loading condition. From
the results, location and type of occlusive loading conditions are important for the safety of
supporting bone.

« Key word : finite element analysis, implant, supporting bone.
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(Table 1) Material properties used in the model
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Materials Elastic modulus (e) | Poisson’s ratio
certical sene 13.7 0.3
cancelleus bene 1.37 0.3
Ti alley | fixture, alsutment alutment screw 117 0.3
crewn 91 0.33
Geld alley - -
cylinder cylinder screw 100 0.3
Acrylic resin 2.34 0.35

e) f) 9

(Figure 1) Parts of the model: a) crown, b) gold
screw, ¢) gold cylinder, d) abutment
screw, e) abutment, f) fixture, g)
supporting bone.

a)

b)

(Figure 2) Crown implant model: a) Oblique

view, b) Cross sectional view.
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(Figure 3) Posterior implant partial dentures
model: a) Oblique view, b) Cross

sectional view.
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(Figure 4) Types and locations of load: a) 300
N was shared to three crown
occlusal surface, b) 300 N was
applied to a occlusal surface of
centered crown, c) 300 N was
applied to a occlusal surface of
distal proximal crown.,
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b) 300 N load was applied to a
occlusal surface of centered crown, c)

300 N load was applied to a occlusal

shared to three crown occlusal surface,
surface of distal proximal crown,

supporting bone: a) 300 N load was

(Figure 5) von Mises stress distribution in
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