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Structural Design of a Dental Implant (I): Comparative Structural Analysis
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Abstract

This paper is the first paper among two papers which constitute the paper about the structural design of a dental implant. This
paper surveyed types and characteristics of dental implants. Merits and shortcomings of clinically used dental implants were
analysed through this survey. A new structural model of dental implant was proposed on the basis of survey results. Especially, a
comparative structural analysis of the new dental implant and the well known dental implants has been performed using the finite
element analysis method. The analysis results confirm that the newly proposed dental implant has a good structural performance.
The well known dental implants used for the comparative structural analysis are 3i implant and Sargon implant. These implants are
imported dental implants and we could know that most implants clinically used are endosteal implants and these two implants(3i
implant and Sargon implant) are also endosteal implants.
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Fig. 2 Various types of dental implant
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Fig. 3 Sargon Dental Implant
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Fig. 4 New Dental Implant structure proposed in this
paper

(a) 3i Dental Implant (b) Sargon Dental Implant

Fig. 5 Typical Dental Implant structural models
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(b) Outside model view
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(a) Inside model view

Fig. 6 Structural model and coordinate system for
structural analysis
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Table 1 Material property values used for analysis
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Fig. 7 Finite element model for dental implant
analysis
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(a) Load case 1 (b) Load case 2

Fig. 8 Load conditions for dental implant analysis

& 2 AHel /e Table 290 UeRt St} B a4
Hmo A Bd L2EES U] 7] 2] tE &4
(implant, sponge bone, cortical bone, tooth)e] &3
olt}. o]5L AAXAEEA AE B JIE] dvkar Ak
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g 7Rgske] shie] dald dAsAlz mdydle] sjas

Table 2 Element and Node Number for FE Model

Implant 3i Sargon New
type Implant Implant Implant
Element No. 15,711 15,178 15,189
Node No. 75,831 74,912 75,057
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Table 3 Structural analysis results for load case 1

3i Sargon New
Implant | Implant | Implant
. Sg‘;iie 58.21 | 26.14 | 19.96
Maxlm.um Bone oo
von Mises ortica 30.12 16.21 1011
Stress Bone
(MPa) Implant 104.5 52.81 42.59
Tooth 1020 677 638

Maximum Deflection (mm) | 0.0598 | 0.0275 | 0.0221

Table 4 Structural analysis results for load case 2

3i Sargon New
Implant | Implant | Implant
Seonge | s g5 | o142 | 17.21
Maximum Bone Bor.le
von Mises Cortical| o5 o4 | 1215 | 948
Stress Bone
(MPa) Implant 86.72 46.13 37.16
Tooth 948 647 618

Maximum Deflection (mm) | 0.0473 | 0.0246 | 0.0213
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Fig. 14 von Mises stress contour occurring in implant
for load case 2(unit: MPa)
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