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Table 1. Experimental materials
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Model No. Kinds of implant Diameter Length Structure
Model 1 Bréanemark 377mm  10mm threaded
(Nobelpharma Co., Sweden)
Model 2 IMZ 40mm  1llmm smooth, cylinder
(Friedrichsfeld Co., Germany) titanium-plasma coated
Model 3 ITI, Type HS 41mm  10mm threaded, hollow
(Institute Straumann, Switzerland) titanium-plasma coated
Model 4 ITI, Type S 41lmm  10mm threaded
(Institute Straumann, Switzerland) titanium-plasma coated
Model 5 ITI Type HS 3.5mm 8mm  smooth, hollow

(Institute Straumann, Switzerland)

titanium-plasma coated
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Table 2. Elastic modulus of experimental mate-

rials
Material E-modulus  Poisson-ratio
Bone 1500-15000 0.3
Titanium 10000 0.35
Experimental model 320 0.33
Implant replica 638 0.34

E-modulus unit : Mpa, 1Kg2/mm=Mpa
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Fig 7. Stress distribution around model 1 when
vertical force was applied.
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Fig 9. Stress distribution around model 2 when
vertical force was applied.
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Fig 11. Stress distribution around model 3 when
vertical force was applied.
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Fig 13. Stress distribution around model 4 when
vertical force was applied.
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Fig 14. Stress distribution around model 4 when
lateral force was applied.
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Fig 16. Stress distribution around model 5 when
lateral force was applied.
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Abstract

A PHOTOELASTIC ANALYSIS OF STRESS DISTRIBUTIONS AROUND
FIVE DIFFERENT TYPES OF ENDOSSEOUS IMPLANTS
ACCORDING TO THEIR STRUCTURES

Jeong-Nam Lee., Sung-Am Cho
Department of Dentistry Graduate School, Kyungpook National University Taegu, Korea

This study was performed for the purpose of evaluating the stress distributions around five different
types of implants according to their structures. The stress distribution around the surrounding bone
was analysed by two-dimensional photoelastic method. Five epoxy resin models were made, and
vertical and lateral forces were applied to the models. A circular polariscope was used: to record
the isochromatic fringes. The results of this study were summerized as follows .

1. Threaded type implants showed more even stress distribution patterns than cylinderical type
implants when vertical and lateral forces were applied.

2. The stress concentrated patterns were observed at the neck portion and middle portion of the
cylindrical type implants comparing with threaded type implants when vertical force was applied.

3. Model 1 and model 4 which are tthreaded type implants showed similar stress distribution patterns
at the middle and apical portions and more stress was concentrated at the neck porion of model
1 comparing with model 4 when vertical force was applied. The stresses around model 1 were
more evenly distributed when lateral force was applied.

4. More stress was concentrated at the neck and middle portion of cylindrical type implants than
threaded type implants when lateral force was applied.

5. Model 1 showed the most even stress distribution patterns when lateral force was applied and
stress distribution did no occured at the apical portion of moded] 2 when lateral force was applied.

6. There were almost no differences in stress concentrated patterns with or without having hollow
design. And the stress concentrated patterns were observed at the corner of apex in model 5
which has hollow design when vertical force was applied.
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