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Abstract

Purpose: To investigate stress distribution
pattern, maximum von Mises stress and volume
averagevalues of von Mises stress and strain
around peri-implant bone on a single crown im-
plant withdifferent crown materials under various
loading locations.

Material and Method: Two different occlusal

loading locations (central fossa and 2-mm offset
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horizontally) and five different material properties
(ceramic, gold alloy, hybrid ceramic, resin acrylic
and polyetheretherketone) of a single crown were
taken into account to explore stress and strain
transferred from the crown to the surrounding bone
through the implant. Bone-implant models were
constructed and loaded under an axial compres-
sive force of 200 N. Abaqus program was used to
analyze stress distribution pattern, maximum von
Mises stress, and strain in the peri-implant bone
using finite element method.

Results: Similar stress distribution pattern
was presented in all groups, which greater stress
and strain were concentrated around cortical
bone at the neck of the implant. Different loading
locations affected stress distribution pattern.
The 2-mm offset loading presented higher stress
concentration at the neck of the implant and greater
von Mises stress and strain values around peri-
implant bone than the central fossa loading. No
differences of von Mises stress and strain values
around peri-implant bone were found when loaded
the crown with different material properties.

Conclusion: Within the limitation of this
study, loading location influenced the stress dis-
tribution pattern around the peri-implant bone of
the single crown implant. Off-axis loading tends
to increase stress and strain values compared to
the central fossa loading. Crown materials were
not affected the stress and strain values around the

peri-implant bone.

Keywords: crown material, stress and strain,

peri-implant bone, single implant, loading location
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Table 1 ~ Materials properties analyzed in finite element method
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Figure 6 Stress distribution pattern in peri-implant bone with offset load 2 mm. of different crown materials (5.1) ceramic (5.2)

gold alloy (5.3) resin acrylic (5.4) polyetherketoneketone (5.5) hybrid ceramic (VITA ENAMIC®)
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Figure 7 7.1 Resultant of force in off axis load 2 mm. from neutral axis

F: Off axis occlusal load that break apart in to Fx and Fy respectively

Ff: Friction force, equal but different to Fx

d: perpendicular distance from force to fulcrum point

7.2 Relationship of stress distribution pattern and off axis load 2 mm. the red arrow show direction of rotating implant

which higher stress could be found
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® Advanced oral diagnosis sciences, radiology, oral medicine,
pathology, occlusion, and laboratory in oral pathology and etc.

® Basic sciences: biomedical sciences, oral biology, and etc.
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Tn3. 053-944-451

email : surawut1@yahoo.com




