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Fig. 1. The three dimensional geometry of the full
body.
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Fig. 2. Loading condition A, B, C.

Vertical load

Buccal Lingual

Fig, 3. Vertical Loading direction.
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Table 1. Material properties used in this study

Materials Young’s Modulus Possi.on’s

(MPa) ratio
Cortical bone 13,000 0.30
Cancellous bone 9,500 0.30
Implant 115,000 0.35
Gold screw 98,000 0.45
Resin 9,700 0.35
Crown 66,600 033
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3. DAEM-Z HB0IMC 83 EM (Fig. 6,
Table 2)
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Table 2. Maximum von Mises stress in bone,
fixture, abutment, and crown in each
model under loading condition A, B,

C. (unit : MPa)

Bone-fixture
Model) ¢ Fixture All
location|  interface

loading
condition

Load 1 |23.01|2505 | 22.47|20.35 | 682.7 | 1274
Load 2 | 7043 | 70.21 | 71.23 | 68.57 | 2028 | 2028
Load 3 | 1192 | 118.6 | 123.6 | 119.9 | 1400 | 1400
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1- Load C 2- Load C
Model 1- splinting Model 2- non splinting

Fig. 4. The von Mises stress value on the bucco-lingual section under vertical loading condition
B. C (1st molar).
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Model 1- splinting Model 2- non splinting
Fig. 5. The von Mises stress valus on the mesio-distal section under vertical loading condition A, B. C.
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1- Load A 2- Load A
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1- Load C 2- Load C
Model 2- non splinting

Model 1- splinting
Fig. 6. The von Mises stress value on the bone fixture interface under vertical loading condition A, B,
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- ABSTRACT -

Finite Element Analysis on the Supporting Bone according to the
Connection Condition of Implant Prosthesis

Jae-Seok Kang, D.D.S.M.S.D.Ph.D.,, Jei-Ok Jeung, D.D.S.M.S.D.,
Seung-Hoon Lee, D.D.S.M.S.D.

Department of Prosthodontics, College of Dentistry, Chosun University

The purpose of this study was to compare the stress distribution according to the splinting condition and non-splinting
conditions on the finite element models of the two units implant prostheses.

The finite element model was designed with the parallel placement
of two fixtures (4.0 mm x 11.5 mm) on the mandibular 1st and 2nd molars.

A cemented abutment and gold screw were used for superstructures.

A FEA models assumed a state of optimal osseointegration, as the bone quality, inner cancellous bone and outer 2 mm
compact bone was designed. This concluded that the cortical and trabecular bone were assumed to be perfectly bonded
to the implant.

Splinting condition had 2 mm contact surface and non-splinting condition had 8 ym gap between two implant prosthesis.

Two group (Splinting and non-splinting) were loaded with 200 N magnitude in vertical axis direction and were divided
with subdivision group. Subdivision group was composed of three loading point; Center of central fossa, the 2 mm and
4 mm buccal offset point from the central fossa.

Von Mises stress value were recorded and compared in the fixture-bone interface and bucco-lingual sections.

The results were as follows;

1. In the vertical loading condition of central fossa, splinting condition had shown a different von Mises stress pattern
compared to the non-splinting condition, while the maximum von Mises stress was similar.

2. Stresses around abutment screw were more concentrated in the splinting condition than the non-splinting condition. As
the distance from central fossa increased, the stress concentration increased around abutment screw.

3. The magnitude of the stress in the cortical bone, fixture, abutment and gold screw were greater with the 4 mm buccal
offset loading of the vertical axis than with the central loading.
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