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Table 2. Number of Nodes and Elements of Each Model

Model Implant Cancellous Bone | Compact Bone | Entire Model
No. nodes  |elements| nodes |elements | nodes | elements
A 2117 1536 4035 216 1781 LG 1] 6421 )
A L1 1857 1344 3523 2RO 1661 976 a7 ala
A 12| 1727 | 1248 | 3267 | 2592 1601 944 5335 | 4784 |
A 2.1 2117 1536 3803 2764 1741 LG 1] AT Shd
A 22 2117 1536 3603 2768 1741 1040 6037 5344 |
A 3 1| 2565 | 1760 | 4483 | 3440 | 1781 | 1040 | 6869 | 6240 |
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B. 11 841 624 1891 1456 1481 BAL M5 256
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Table 3. Material Properties
B Young's Modulus(kg/mm') Poisson's Ratio
Lifanium 105E + 04 3
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Figure 8. Equivalent Stress Distributions at Implant—Bone Interface of Model A
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Figure 9. Equivalent Stress Distributions at Implant—Bone Interface of Model A. 1. 2.
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Figure 12. Equivalent Stress Distributions at Implant—Bone Interface of Model A. 2. 1.
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Figure 15. Equivalent Stress Distributions at Implant—Bone Interface of Model A. 3. 1.

b oaewre 10 W
Sares Dhatrtution o lmplan - Bone Leiersoe [lg/mm2 |
L
Hescal Sectioa [ ] Lingual Section
1.1 14 ar a | ] L 14 =1
2 | IE
+ + +] =)
2 1
e
& mam) A
& bk
] L
19 1]
B B L] o | e ] a4 L g ] om a4 o2

Figure 16. Equivalent Stress Distributions at Implant—Bone Interface of Model A. 3. 2.
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EXPLANATION OF PHOTOGRAPHS

Fig. 1. Basic modeling.

Red means cortical bone and purple means cancellous bone.
Fig. 2. cross sectinal stress distribution at Model A

The upper part is a cortical bone and the lower part is a cancellous bone.
Fig. 3. Equivalent stress distribution at Model A

The upper part is a cortical bone and the lower part is a cancellous bone.

Fig. 4. Equivalent stress distribution at Model A.1.1.
Fig. 5. Equivalent stress distribution at Model A.1.2.
Fig. 6. Equivalent stress distribution at Model A.2.1.
Fig. 7. Equivalent stress distribution at Model A.2.2.
Fig. 8. Equivalent stress distribution at Model A.3.1.
Fig. 9. Equivalent stress distribution at Model A.3.2.

Fig. 10. Equivalent stress distribution at Model A.4.1.
Fig. 11. Equivalent stress distribution at Model A.4.2.
Fig. 12. Equivalent stress distribution at Model B
Fig. 13. Equivalent stress distribution at Model B.1.1.
Fig. 14. Equivalent stress distribution at Model B.1.2.
Fig. 15. Equivalent stress distribution at Model B.1.3.
Fig. 16. Equivalent stress distribution at Model B.2.1.
Fig. 17. Equivalent stress distribution at Model B.2.2.
Fig. 18. Equivalent stress distribution at Model B.2.3.
Fig. 19. Equivalent stress distribution at Model C.1
Fig. 20. Equivalent stress distribution at Model C.2
Fig. 21. Equivalent stress distribution at Model C.3

Fig. 22. Equivalent stress distribution at Model C.4
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=Abstract=

THREE-DIMENSIONAL FINI6E ELEMENT ANALYSI SOF
THE ENDOSSEOUSIMPLANT DESIGNS

Hyun Young Keun, Jong-Jin Kwon

Major in Dentistry, Department of Medical Science, Graduate School, Korea University.

The stress distribution generated in the surrounding bone was calculated and compared for
various geometry of the dental implants by means of the finite element methods. The models were
designed to represent the screw type endosseous implants(varing the size, shape, direction of the
screw thread and the angle of the body) with supporting bone and the cylinder type endosseous
implants(varing the lower portion-Round type, tapered type) with supporting bone.

Static mean bite forces were applied 100N vertically and 25N horizontally on the center of the
implant and three dimensional finite analysis was undertaken using software ANSY S5.1 Version.

The result demonstrated that different implant shape leads to significant variations in stress
distribution in the bone. In the case of variation of the screw size, direction and shape the implant
model with normally directional and triangular screw implied lower stress than with upper
directional or lower directional and quadrangular screw but among models a different screw size,
within avariation of 0.2mm there was no meaningful difference in maximum stress. In the case of
variation of angle of body the straight implied lower stress than the tapered. As aresult of analysis
of cylinder type, the implants with larger radius of curvature of the round form and larger
diameter of the tapered form implied lower stress.

Key Words : Endosseous implant designs, 3-Dimensiona finite element analysis, Cylinder type
implant, Screw type implant.



