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Table I. Type of models
Fixture Abutment Diameter Length
Branemark UCLA(AurAdapt) 3.75 mm 13 mm
Camlog UCLA 3.8 mm 13 mm
Frialit-2 UCLA (Aurobase) 3.8 mm 13 mm

Branemark

Frialit-2

Fig. 1. Solid model.
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Fig. 2. Finite Element Model.



Table II. The number of element & nodes

Element Node
Branemark 10,874 11,101
Camlog 11,810 12,098
Frialit-2 12,002 12,260

Table III. Material properties

130/

Fig. 3. Loading condition.
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Table IV. The maximum von mises stress of models

{Unit : MPa)

Branemark Camlog Frialit-2
L® L@ LD 76) 56 L@
Bone 243.3 984.7 2475 977.0 278.2 1020.5
Fixture 113.3 369.8 82.45 187.3 87.93 198.3
Crown 889.7 1114.6 961.2 1053.8 1016.8 996.6
Abutment 113.3 229.0 115.1 214.1 130.7 227.7
Abut. screw 109.3 266.2 101.1 193.7 105.0 190.0
Total body 889.7 1146.6 961.2 1053.8 1016.8 1020.5

Stress values (MPa)

Frialit-2

wBranemark Camlog

Models

Fig. 4, The maximum Von mises stress of total
body.
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ABSTRACT

A STUDY ON THE VARIOUS IMPLANT SYSTEMS USING
THE FINITE ELEMENT STRESS ANALYSIS

Seong-Hyun Yu, D.D.S., M.S., Won-Hee Park, D.D.S., M.S., Ph.D.,
Ju-din Park, D.D.S., M.S,, Young-Soo Lee, D.D.S., M.S., Ph.D.

Department of Dentistry, College of Medicine, Hanyang University

Statement of Problem: To conduct a successful function of implant prosthesis in oral cav-
ity for a long time, it is important that not only structure materials must have the biocompati-
bility, but also the prosthesis must be designed for the stress, which is occurred in occlusion, to
scatter adequately within the limitation of alveolar bone around implant and bio-capacity of load
support. Now implant which is used in clinical part has a very various shapes, recently, the fix-
ture that has tapered form of internal connection is often selected. However, the stress analysis
of fixtures still requires more studies.

Purpose: The purpose of this study is to stress analysis of the implant prosthesis according
to the different implant systems using finite element method.

Material and methods: This study we make the finite element models that three type 1mplant
fixture; Branemark, Camlog, Frialit-2 were placed in the area of mandibular first premolar and
prosthesis fabricated, which we compared with stress distribution using the finite element analy-
sis under two loading condition.

Conclusion: The conclusions were as follows:

1. In all implant system, oblique loading of maximum Von mises stress of implant, alveolar bone

and crown is higher than vertical loading of those.

2. Regardless of loading conditions and the type of system, cortical bone which contacts with implant
fixture top area has high stress, and cancellous bone has a little stress.

3. Under the vertical loading, maximum Von mises stress of Branemark system with external
connection type and tapered form is lower than Camlog and Frialit-2 system with internal
connection type and tapered form, but under oblique loading Camlog and Frialit-2 system is
lower than Branemark system.

Key words: Implant prosthesis, Fixture shape, Abutment connection type, Finite element stress
analysis, Von mises stress
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