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Construction of a Three Dimensional Finite Element Post-core
Crown Model of the First Mandible Premolar with Thin-layer
CT Scanning and Mimics Software
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[ Abstract] Objective To establish a three— dimensional finite element model of the first mandibular premolar
with thin-layer CT scanning and Mimics software. Methods The data of the one—dementional pictures (a total of
72 pictures, with 0.3mm layer and without space) accuired by thin-layer CT scanning were analyzed by Mimics
software. Then Ansysworkbench surface modeling and Boolean operation were used to reconstruct the 3D finite
element model of post crown. Meanwhile, the 3D finite element model was meshed and mechanically analyzed.
Result The three—dimensional finite element model of a restored first mandible premolar was established,
including all-ceramic crown, post core, cement, pericementum, gutta percha point, and alveolar bone.
Conclusion The establishment of three—dimensional finite element models with tin-layer CT scanning and Mimics
software is convenient and fast, and can meet the requirements for geometric similarity, boundary constraint and
load similarity and mechanical property similarity.
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Fig. 1 CT scanning gray scale pictures of the first mandibular premolar in DICOM format
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Fig. 3 Three-dimensional solid model of the first

mandibular premolar
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Fig. 5 Stress distribution in the dentin

3 iTig
3.1 BARRRE

ASZES H R ) CT I v AR R i 7 2
By R AE i, S B e ik R AR B il i oy
. At Mimies 8L BRRT LLE S A 3 A9 TR L



%5 314

FIA, 2. Mimics BOFEE G2 CT S HE T S0 —HE P HEA e — 4 A7 IROTARL R 21

WEITIRE, SRR R, HE
PR BN AR ) =4SSR, S B e B4
A Ansysworkbench, &4 T 11 B 4% B9 Ak B
Mimics {4 BA 5K = e EG A BERE T, REIR] B
X AE RS T AR R b, RERROR A
Bl s, Wa R 7 BRI SR, &S
DR A RESR A B —4EA FRITEAE Ansys #1745
VI

3.2 ZHBRTENEMIER

FEM JEH b Riie, Bt it Lot
BUEEETE— R —FI T, BAERORSS
MR SRR B HO A T8k, STzl il
BB R AR, @ B AT
153 S ) B AR T 2V o

A BRICEAG NG &, T HREXT =45
ORI 2NN X IR v & R o 95 1Yl O A g N A
B, RHEEY IS FE T B, B
MF O paim e, FUERE . DEBE . DEIE
M 5 25 SRk A A 7 .

AR A PR ITEAT Ansys Bz H AR
Ansysworkbench. FZHAM AT DL AZAE TN L EA T
TAESARB LT, FRICMAsER . A3
A FRITARL B ABR I, 0] LU EDULHARS 3 A
B R INRENEG RTEEL . SRR
Bl B mT AL T — AR BB — AE R U R i
3.3 BRTAERMEE

A BRICHT AT o AmE, B Hl oo
AR SR RN SR BT 2 53 HI B e TP IR R BSUS B L
P4 a5 b B PR EEL R T, BRI N — > 2 A (L bR
B, IFINEBIEET, LHa DR U B3
D5, BRI RS e, LA ST
S T ARSI A BROCER AR PES: (1) ALY
JURPDEAS: A 715858 8 BRSNS AR S5 7E
SR CT A TR an 8. S8
A BOE AR s B BPRMEIEAS , KB BT
PR FE AT BINAZE ) & MBS S8, B
PRSLIR R 2 R B o, B R AP LA AH
I () AL AR R T 32 I3 B ) 2
JIT AR Y 11 ] LB AR I A R A5, S SR ZN
ORI R R S R AR . SR AR AR
fifgE A b B B X S A Rl ) 2F R R A T
TREEAR;  3) MR S2=kRe: X/ INEAE |
DI, RSN SSS, R R,
& SRR RHR AL ML . 5 A& m Rl
VAR DRI, A SRR SR R 3 BOE

B PElAR, SCHR AT Sy 2R bR E S I AR AT
H RS ARRL INBUERIEEY, SFsiERyh R
AT5RIE E B I oA T, X5 H A 2 O IS
TRFF—3G (4 MARRIEA ST Thagde OFt
4R) HEATHERAS . THINER, 45° ey (5K
FhAEA) . 200 N Hifir. 30 ~ 300 N H A IHIE &
Yy it , KM g 3 B 1) )[Rl AT
PR A S 5 28 e A AR 5

B2z, imid CT H4, fBE B m S %
SISO W AR B, B =L R
4 Mimics Fll Ansysworkbench B4 #HE T B FAS —
R =4 FROTR B Al ARy, BT B pEi
SERRALSE BRI O, B UERR . PR RRRS, TFET
DR T A2 0 TSI, A4 5
X5 T LR I

(5% 30 k]

[1] CLEMENT R,SCHNEIDER J,BRAMBS H J,etal. Quasi
automatic 3D finite element model generation for individual
single rooted teeth and periodontal ligament [J]. Comput
Methods Programs Biomed,2004,73:135 - 134.

[2] YANG H S,LANG L A,MOLINA A,et al. The effects of
dowel design and load direction on dowel-and—core
restorations [ J ]. J Prosthet Dent,2001,85(6):558 — 567.

[3] ASMUSSEN E,PEUTZFELDT A ,HEITMANNT. Stiffne—
ss, elastic limit,and strength of newer types of endodontic
posts[]]. J Dent,1999,27 (4):275 - 278.

(4] T2 REAFRMEMGEITT] hEOEEY
7%, 1959,7(3):147 - 153

[5] TOPARLI M. Stress analysis in a post—restored tooth uti—
lizing the finite element method [J]. J Oral Rehabil,
2003,30 (5):470 - 476.

(6] Thmy. HREEMAAEMEIM] dbat: AR TR,
2003:138 - 149.

[7] SORRENTINO R,AVERSA R,FERRO V,et al. Three -
dimensional finite element analysis of strain and stress dis—
tributions in endodontically treated maxillary central in—
cisors restored with different post, core and crown materials
[J]. Dent Mater,2007,23(8):983 — 993.

[8] KWON B G,KIM S G. Finite element analysis of different
bone substitutes in the bone defects around dental implants
[J]. Implant Dent,2006,15(3):254 — 264.

(9] AR, 777,85, ABRICH:FMSC.Nastran 40 T
RN FALM]. U5 AUl Rk, 2006:195.

(10] Mg . Mok aIM ] Juat. @oF 20 i,
1999:16 - 255.

(2012 - 01 19 Ycki)



