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Finite element stress analysis according to the point

and surface occlusal loads on the implant prosthesis

Min-Ho Choi, D.D.S., M.S.D., Jae-Suek Kang, D.D.S., M.S.D., Soo-Bung Boo, D.D.S., M.S.D.,
Snag-Ho Oh, D.D.S., Ph.D. OK-Ju An, D.D.S., M.S.D., Dong-Wan Kang, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, College of Dentistry, Chosun University, Kwangju, Korea.

The purpose of this study was to compare the distributing pattern of stress according to the types of occlusal load on
the finite element models of the splinted implant prostheses.

The finite element model was designed with the parallel placement of two fixtures (4.0 mmx11.5 mm) on mandibular
first and second molars. The cemented crowns for mandibular first and second molars were made. Three-dimensional finite
element model was created with the components of the implant,
surrounding bone and cemented crowns.

Two types of occlusal load, the point load and the surface load within 0.5 mm radius circle, were applied to the finite
element models with 200N magnitude in axial(along the long axis of the implant and oblique(angulation of 30° to the
long axis) directions perpendicular to cuspal incline.

Loads were positioned from the center of central fossa and to distance of 2 mm and 4 mm apart from the center of
central fossa. Von-Mises stresses were recorded and compared in the fixtures and sections.

The results were as following :

1. Under axial loading at the central fossa, the stress was distributed along the fixture except for the apical portion, not

relative to both point & surface contacts.

2. With offset distance increasing, the highest stresses were concentrated in the neck portion of the fixture.

3. The maximum von Mises stress under the oblique load was greater than that under the axial load.

4. Under the oblique load, the highest stress were concentrated in the buccal side and lingual neck portion of the fixture
with offset distance increasing.

The results had a tendency to increase the stress on the neck portion of fixture with the offset and oblique loads
increasing. The design of occlusal scheme should be allowed to distribute stress axially in maximum intercuspation and
to decrease the angulation of cuspal incline.
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Fig. 1. Schematic representation of model.
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Fig. 2. Three types of axial or oblique load, a(center), b(2 mm offset) and c(4 mm offset).
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Table 1. Material properties in this study
Property
Material
Young's Modulus ; E (GPa) Poisson's Ratio ; v
Cortical bone 14,700 0.32
Cancellous bone 4.900 0.30
Titanium (Implant) 105,000 0.30
Composite resin 16,300 0.35
Gold crown(Type III) 66,000 0.33

Gold screw

98.000 0.45
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Fig. 3. The von Mises stress value on fixture under load a, b, c(left side) and
a, b, ¢'(right side)
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Fig. 4. The von Mises stress value on fixture under load A, B, C(left side) and A, B’, C'(right side)
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Fig. 5. The von Mises stress value on the buccal—lingual section of fixture under load a, b, c(left side)

and a, b’, ¢’(right side)
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Fig. 6. The von Mises stress value on the buccal—lingual section of fixture under load A, B, C(left side)
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