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Finite element model of fixed denture aided by Mimics & Geomagic

WANG Ye-ping', LIN Xiao-ying', ZHOU Hui-feng® (1. School of Mechanical Engineering, Tongji
University, Shanghai 201804, China; 2. Tongji Hospital, Shanghai 200065, China)

Abstract: Objective To establish a 3D finite element model of fixed denture for the preparation of the subse-
quent study such as biomechanical analysis. Method The computed temography(CT) images were processed
by Mimics and Geomagic studio,then the solid model and finite model were established by UG NX. Results A
3D finite element model of fixed denture including alveolar bone, abutment, pericementum and denture were es-
tablished. Conclusions The use of the initial data of teeth to build finite model can avoid data loss and minimize

model distortion to a certain extent, so the 3D finite element model has good similarities in geometry.
Key words : CT scans; Fixed denture; Finite element method; Biomechanics
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CT B & Ab¥ Y, DICOM ( Digital Imaging and Commu-
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E DL DICOM = AEf

(2) EARAEIIEH D A, F A Mimics =4k
BE 22 JAR R AT I DICOM #4304, € BI1A ., 4E
BEE, GBS E TR E, JRRAILL STL
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(3) Him e, T Mimics % th KR RIAE A2
BEub, Fa 0 Z #7315 Goemagic
studio8. O AT BH I I LAL , A2 LA H S S WL 2F
WAL, 3+ L UG 7R 5] B9 IGES ( The Initial
Graphics Exchange Specification ) #2051 H .
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1.1 CT BEHIERE
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Bc &) GE Medical Systems fJ Light Speed Ultra %I
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mA - s 53 R AR E LA EEZ E St 73 iR
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Tab.1 Gray values of different substances

YR REEME

255, -1204

HE s -110

Vi 0

WL +40
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R +2.000 ~ +3 072
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R2 FEREERHSH
Tab.2 Teeth type and the parameters

FRAER  FRE FHRE I
ik 0 1 x
RE 1 1 X
MR 2 1~2 AR LR R 2

e 4~5 2~3 R 3, TR R 2

(2) ROFEsg IR0 - LAsR 3 Fron B oF T AR
FBA R ERE% , HBAERR T 25

F3 EFMNEGTR(FHE)/mm
Tab.3 Permanent teeth measurement ( average) statistics/mm

- R/ B R @R HE, @R/
(CE¥iacs

mm mm mm mm mm mm

1 19.9 9.0 107 5.4 3.6 5.7

2 21,0 9.5 1.5 6.1 40 6.2

3 246 11.1 135 7.0 54 7.9

4 209 87 123 7.1 49 7.9

5 205 7.9 126 7.1 49 8.3

6 205 7.6 129 1.2 8.9 10.5

7 19.1 7.6 12.3 10.7 8.5 10.4

8 8.0 7.1 129 11.1 9.2 10.4

(3) RMIGHE I R A5 F R AhR A ZF
BERE T, BRI V-1 L, S AR AR T IR T
SRR BRI o
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Fig.1 Mask edited results and corresponding 3D model
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Fig.2 The 3D surface model
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(d) s
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(e) ZFJRRREEA

3 EEREHER
Fig.3 The whole model and parts models (a) The whole 3D model of alveolar bone; (b) The model of fixed denture; (c¢) The model of

abatment tooth; (d) The model of alveolar bone; (e) The model of periodontal ligament
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Fig.4 Finite element model
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F4 HEXHRBNFESH
Tab.4 Mechanical parameters of materials

s E/GPa L
T 18.6 0.31
& % 4 100.0 0.31
FrEE 13.7 0.30
) 0.068 0.45
BV R EHENO,
2 #R
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