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Finite Element Analysis of Stress Distribution on Supporting Bone of Cement
Retained Implant by Oblique Loading
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Abstract

The dental osseointegration implant should be enough to endure occlusion load and it's
required to have efficient design and use of implant to disperse the stress into bones properly.
Solidworks as a finite element analysis program for modeling and analysis of stress distribution
was used for the research. The simple crown model was designed on applying conjoined
condition with tightening torque of 20 Ncm of a abutment screw between a cement retained
implant abutment and a fixture. A 45° oblique loading from lingual to buccal side on buccal
cusps of crown and performed finite element analysis by 100 N of external load.

The results by a analysis for stress distribution of supporting bones of fixture were as below.
The von Mises stress was concentrated on the upper side of supporting compact bone regardless
of the diameters and lengths of fixture, and the efficiency result of stress reduction was increase
of fixture's diameter than it's length. Therefore, it’s effective to use wider fixture as possible
to the conditions of supporting jaw bone.
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H 1. Characteristics of model code and fixture

size
Mode! code Diameter(®) Length(mm)

M1 @ 4.0 10 mm

M2 @ 4.0 13 mn

M3 @ 5.0 10 mm

M4 @ 5.0 13 mm

IARAE AA = A2 FEHe FAEE 10 m, &

HAZ 14 mn, =o] 175 m= AZ35EL 1.2 mn T2
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12 1. Parts of the implant model and bone
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Cross section view

Oblique load(100N)

12 2. Crown implant model and 100 N oblique
loading condition
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H 2. Material properties used for analysis of
the FEM model

Materials Elastic Yield Poisson’s

modulus strength ratio

Cortical bone 9,000 wpa 180 W 0.3

Cancellous bone 700 mpa 35 W 0.35

Ti alloy

— Fixture

— Abutment 120 ch 910 e 0.32

— Abutment screw

— coping cap

Ceramic crown 68 & - 0.22
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H 3. Characteristics of mesh of the each

models
M1 M2 M3 M4
Solid Solid Solid Solid
Mesh type mesh mesh mesh mesh
Curvature | Curvature | Curvature |Curvature
Used mesh based based based based
meshing | meshing | meshing | meshing
Jacobian
point 4 4 4 4
Max. element | 5 39871 | 2.30887 | 2.39897 | 2.39896
size(mm)
Min. element | ; 479743 | 0.479774 | 0.479793 |0.479793
size(mm)
Total node | 34 559 | 35082 | 37,470 | 40,733
number
Total element| 5, 659 | 23478 | 25276 | 27,769
number
Meximum | 5g4 73 | 32367 | 41.988 | 47.902
aspect ratio
Element
percentage of| g9 g 70.6 73.0 72.9
aspect ratio
(3
Element
percentage of| 5, 2.52 2.1 2.09
aspect ratio
) 10
Distorted
element 0 0 0 0
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