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Fig. 2 Finite element model of dental implant

D H AR 2 R AR O 3 2 L 1 5T 4% 1) [ D AR

T SRS L. ol AR PR AL S5 T i s O BE AR TR 4
BRI R B b B 2 Oy A S
BLEEBE R 0. 45, OF il 5 Ak 5 2 (A4 figh Rb AR 5 B
R R A AR TR 5 B I i 34 5 OO Bonded.

R 1 PR AR RS ) 2

Tab.1 Finite element mesh of dental implant models
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Tab. 2 Material engineering data of

dental implants and alveolar bone
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Fig. 4 Dependence of the elastic modulus of implants

on implant-bone interfacial stress distribution
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Fig. 5 Effect of the elastic modulus of implants on implant-bone interfacial stress distribution (unit;Pa)
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Tab.3 The levels of each factor

7K
A/GPa B/GPa C D
1 15 75 0. 32 0. 34
2 50 80 0.33 0.35
3 55 85 0. 34 0. 36
1 60 90 0.35 0.37
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Tab.4 The results of orthogonal experimental design

s e fi
B C D a
1 1 1 1 1 1.2254
2 1 2 2 2 1.227 2
3 1 3 3 3 1.229 3
4 1 1 4 4 1.228 6
5 2 1 3 4 1.254 9
6 2 2 4 3 1. 256 4
7 2 3 1 2 1. 267 2
8 2 4 2 1 1.2659
9 3 1 4 2 1.281 4
10 3 2 3 1 1.287 7
11 3 3 2 4 1. 296 2
12 3 4 1 3 1. 300 0
13 4 1 2 3 1.313 5
14 4 2 1 4 1.321 5
15 4 3 4 2 1.316 5
16 4 4 3 1 1.3217
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Tab.5 The analysis of the results of

orthogonal experimental design
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Tab. 6 The parame ter and results of the optimization

Tt 2k G

T R R fgﬁif; yiﬁt i/
sPa GPa
1 45 75.000 0.320 0 0. 34 1.225 4
17 44 74. 885 0.3217 0. 34 1.217 7
18 43 74.770 0.323 4 0. 34 1.209 8
19 42 74. 655 0.3251 0. 34 1.201 7
20 41 74.540 0.326 8 0. 34 1.193 6
21 40 74.500 0.330 0 0. 34 1.184 9
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Effects of Material Mechanical Parameters of Dental Implant Components

on Bone-implant Stress Distributions and Its Optimization

LI Hong-you'* ,SHI Mao-lin' ,PENG Yun-feng®

(1. College of Mechanical Engineering and Automation, Huagiao University, Xiamen 361021, China;

2. School of Physics and Mechanical &. Electrical Engineering, Xiamen University, Xiamen 361005, China)

Abstract: The effect of the mechanical parameters of implant components on bone-implant stress distributions is analyzed. A three-

dimensional model is established by using software Pro/E. Then the stress on the titanium bone-implant interface was analyzed after

meshing the model, defining attributes and conditions,as well as loading by Ansys Workbench 14. 5. Results show that, with the elas-

tic modulus of implants, the Poisson's ratio of implants and the elastic modulus of abutments increasing, the bone-implant stress is in-

creased; whereas with the Poisson’s ratio of abutments increasing, the bone-implant stress is decreased. The most significant factor is

the elastic modulus of implant followed by the elastic modulus of abutment and the Poisson's ratio of implant. A better combination

of implants and abutments can reduce bone-implant stress distribution effectively. The cancellous bone area corresponding to the tran-

sition area between thread surface and conical surface is potentially the dangerous site, which causes implant failures.

Key words: dental implant;elastic modulus; Poisson's ratio; bone-plant stress



