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Finite element analysis on the stress of supporting bone by diameters and
lengths of dental implant fixture

Myung-Kon Lee

Department of Dental Laboratory Science, Catholic University of Pusan

[Abstract]

Purpose: The dental implant should be enough to endure chewing load and it’s required to have efficient design
and use of implant to disperse the stress into bones properly. This study was to evaluate the stress distribution on a
supporting bone by lengths and diameters of the implant fixture.

Methods: The modeling and analysis of stress distribution was used for the simple molar porcelain crown model
by Solidworks as FEM program. It was designed on applying with tightening torque of 20 Ncm of a abutment
screw between a cement retained crown abutment and a fixture. The fixtures of experimental model used 10, 13mm
by length and 4, 5mm by diameter. A external vertical loading on the two buccal cusps of crown and performed finite
element analysis by 100 N.

Results: The maximum von Mises stress(VMS) of all supporting bone models by fixture length and diameter were
concentrated on the upper side of supporting compact bone. The maximum stress of each model under vertical load
were 164.9 M of M410 model, and 141.2 Mp of M413 model, 54.3 M of M510 model, 53.6 Mp: of M513 model.

Conclusion: The stress reduction was increase of fixture’s diameter than it’s length. So it’s effective to use the wider

fixture as possible to the conditions of supporting bone.
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Table 1. The model code by fixture size

Code Diameter(mm) Length(mm)
M410 4.0 10.0
M413 4.0 13.0
M510 50 10.0
M513 50 13.0
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Fig. 1. Finite model and cross sectional view of the
experimental models
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Table 2. Material properties used for experimental

FEM Model
. Elastic Poisson’s
L Modulus ratio
Cortical Bone 9,000 mpa 0.3
Cancellous Bone 700 WP 0.35
Ti alloy
— Fixture
— Abutment 120 Gha 0.32
— Abutment Screw
— Coping cap
Porcelain 68cpa 0.22

Table 3. Characteristics of mesh of the each models

MA10  M413  M510 M513

Max. element 5 sqa71 539887 230897 2.39896
size(mm)

Min. element 12974 0.47977 0.47979 0.47979
size(mm)

Total node 41059 35082 37470 40733
number

Total element

20,659 23478 25276 27,769
number
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Fig. 2. The loading condition of model
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Fig. 3. von Mises stress distribution on the supporting
bone of experimental models

Table 4. The maximum value of stress on the
supporting bone of models

model " \1410 M413  M510  M513
Value
VMSir) 1649 1412 543 536
% 1000 856 329 325
Iv. o %
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