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Stress analysis of implants supporting maxillofacial prosthesis by using finite element method
(Effects of tilted angle of implants by 3D CAD Tool)

Kiyoshi TaNaKa and Osamu Kamrvat

The objective of present study is to determine the effect of the tilted angle of dental implants
supporting the maxillofacial prosthesis on the stress and strain distribution of the dental implants,

abutments and bone.

abutment and the superstructure body supported by three implants.

Present authors already determined the stress and strain distribution of the

In this study, the material

properties of bone and titanium were substituted to the 3 dimensional finite element method (3D-
FEM), then the stress and strain were analyzed. We subsequently discussed the better implant

alignment.

Finally, a human-friendly implant and a superstructure body having longer life than

usual were designed. The result suggested that tilted implants should be designed their tips

separating each other like a root of plant.

Key Words : Dental Implantb Maxillofacial Prosthesis, Computer Aided Design, Finite Element

Method
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Table 1 Mechanical strength of use materials ¥ Table 2 Number of nodes and elements for FEM
Material Young's Poasson’ s model A B C D E F
Modulus (GPa) Ratio
Cancellous bone 1.37 0.30
Total 1) 546 10317 10548 10805 9957 9512
nodes
Cortical bone 13.7 0.30
Comtact g0y 1682 1696 1714 1592 L670
elements
Titanium 103 0.35
Solid . .
cdements W83 4519 4458 4478 4276 3,634
Cast Gold 91 0.35
eleTl(r)lteanlts 6941 6277 6270 6322 5984 5426
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Figure 2 X ray of a patient and Experiment model 0 by i

3D-CAD (A model)
Figure 4 Three-dimesional CAD model A

(Total Load 490N)
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Figure 5 Three-dimesional FEM model A

Figure 3 Tilted angle design of implants (Element type : triangle « quadrangle)
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Figure 7 Result of model D (Cross section)
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