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Currently, dental implants are widely used as artificial teeth due to their good chewing
performance and long life cycle. Generally, a dental implant consists of an abutment as the upper
part and a fixture as the lower part. When chewing forces are repeatedly applied to a dental
implant, a gap is often generated at the interfacial surface between the abutment and the fixture,
and it results in some deterioration such as loosening of the fastening screw, dental retraction and
fixture fracture. To enhance the sealing performance for coping with such problems, this study
proposes a new sealing-type abutment having a number of grooves along the conical surface
circumference, and it carries out finite element analysis in consideration of the external chewing
force and pretension between the abutment and the fixture. The result shows that the proposed
sealing-type abutment shows an enhanced sealing performance in terms of the contact pressure
in comparison with a conventional abutment.
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Fig. 1 Constitution of a dental implant
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Fig. 2 Gap occurrence in an abutment against external
force

Fig. 3 Mechanism of loosening occurrence
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Fig. 4 Groove shape of the sealing abutment

Table 1 Mechanical property of Ti6A14V

Density 4430 kg/m™
Poisson’s ratio 0.342
Tensile yield strength 880 MPa
Tensile ultimate strength 950 MPa
Compressive yield strength 970 MPa

Fig. 5 Groove shape and dimensions

Groove

Fixture

Fig. 6 3D modeling of the sealing abutment
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(a) Fixed support (b) Contact surface
Fig. 7 Boundary conditions

1%

(a) Pretension (b) Chewing force

Fig. 8 Force conditions
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Table 2 Statistics of meshes for the conventional model

Case

1

2

3 4 5 6

Nodes

52,111

83,451

110,727/169,065[211,589331,453

[Elements|

11,676

18,758

41,842|71,763 86,939 (139,437

Table 3 Statistics of meshes for the sealing model

Case

1

2

3 4 5 6

Nodes

52,111

83,451

110,727/169,065211,589331,453

[Elements|
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55,405196,265 |112,325|180,876

Fig.

9 Meshing
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Table 4 Maximum equivalent stress according to

various mesh sizes

CASE 12131456
Maximum | e ntional | 239|263 249|284 281272
equivalent

stress .
(MPa) Sealing 241348280 311316339

Table 5 Maximum contact pressure according to various
mesh sizes
CASE 1123 ]4|5]|6

Maximum Conventional |483 328 447|389 (378|443
contact

pressure
(MPa)

Sealing  |742|508|438|425(400|414
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(b) Sealing abutment

Fig. 11 Contact pressure on the contact surface
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