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Table 1. Properties of materials used in the ana-
lysis

. Young s Poisson s
Material

aleria modulus (GPal ratio

Titanium grade
ELI (Abutment) 1138 0.34

Titanium grade IV

(Fixture) 114.0 0.37
Compact bone 14.0 0.30
Spongeous bone 1.5 0.30

(a) Oneplant (b) Inplant (c) Hexaplant

Fig. 1. Schematic drawing showing different abut-
ment types used in this analysis
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(a) Modeling

(b) Meshing

Fig. 2. Schematic drawing showing osseointegr-
ated implant, mandibular bone, and finite ele-
ment model with mesh generation
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Fig. 3. Schematic drawing showing contact condi~
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Fig. 4. Schematic drawing showing applied loading
directions and boundary conditions
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Fig. 5. Schematic drawing showing path between fix-
ture and mandibular bone
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(a) O° ' (b) 30°

Fig. 6. Effective stress distribution on mandibular bone surrounding osseointegrated oneplant due to load con
dition (MPa)
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(a) 0° ) (b) 30°

Fig. 7. Effective stress distribution on mandibular bone surroundlng osseointegrated inplant due to load con-
dition (MPa)
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Fig. 8. Effective stress distribution on mandibular bone surrounding osseocintegrated hexaplant due to load
condition (MPa]
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(a) Oneplant (0°) (b) Oneplant (30°)

Fig. 9. Effective stress distribution surrounding oneplant due to load conditions (MPa)
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(a) Inplant (0°) (b) Inplant (30°)

Fig. 10. Effective stress distribution surrounding inplant due to load conditions (MPa]
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(a) Hexaplant

(b) Hexaplant (30°)

Fig. 11. Effective stress distribution surrounding hexa—plant due to load conditions (MPa)
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Fig. 12. Effective stress due to load condition on
mandibular bone surrounding osseointegrated one-
plant through path
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Table T. Maximum effective stress on mandibu-
lar bone due to load condition and abutment types
{(MPa)

Compact Spongeous

deg. Types bone bone
Oneplant 6.53 1.44

0° Inplant 4.79 1.50
Hexaplant 28.80 1.34
Oneplant 23.01 1.70

30° Inplant 6.71 1.60
Hexaplant 94.20 1.44
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ABSTRACT

THREE-DIMENSIONAL STRESS ANALYSIS OF IMPLANT SYSTEMS
IN THE MANDIBULAR BONE WITH VARIOUS ABUTMENT
TYPES AND LOADING CONDITIONS

Ha-Shik Shin, Heoung-Jae Chun, Ph.D.*, Chong-Hyun Han, D.D.S.**, Soo-Hong Lee, Ph.D.*

Department of Mechanical Engincering, Yonsei Graduate School
School of Mechanical Engineering, Yonser University*
Department of Prosthodontics, College of Dentistry, Yonsei University**

Statement of problem : There are many studies focused on the effect of shape of fixtures on
stress distribution in the mandibular bone. However, there are no studies focused on the effect
of the abutment types on stress distribution in mandibular bone.

Purpose : The purpose of this study is to investigate the effect of three different abutment types
on the stress distributions in the mandibular bone due to various loads by performing finite ele-
ment analysis. ,

Material and method : Three different implant systems produced by Warantec (Seoul, Korea)

- . were modeled to study the effect of abutment types on the stress distribution in the mandibular
bone. The three implant systems are classified into oneplant (Oneplant, OP-TH-S11.5), inter-
nal implant (Inplant, I0-S11.5) and external implant (Hexplant, EH-S11.5). All abutments were
made of titanium grade ELI, and all fixtures were made of titanium grade IV. The mandibular
bone used in this study is constituted of compact and spongeous bone assumed to be homogeneous,
isotropic and linearly elastic. A comparative study of stress distributions in the mandibular bone
with three different types of abutment was conducted.

Results : It was found that the types of abutments have significant influence on the stress dis-
tribution in the mandibular bone. It was due to difference in the load transfer mechanism and the
size of contact area between abutment and fixture. Also the maximum effective stress in the mandibu-
lar bone was increased with the increase of inclination angle of load. l

Conclusion : It was concluded that the maximum effective stress in the bone by the internal
implant was the lowest among the maximum effective stresses by other two types.

Key words : Oneplant, Internal Implant , External Implant, Finite Element Analysis. Stress Distribution
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