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Table 1. Types of post core design
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Type I

tooth-core junction
Type I

the tooth-core junction
Type 1l

the tooth-core junction
Type NV

gin
Type V

at the tooth-core junction
Type VI
Type VI

90° shoulder without coronal dentinal extension®, butt joint configuration at the
90° shoulder with 1mm coronal dentinal extension, butt joint configuration at
90° shoulder with 2mm coronal dentinal extension, butt joint configuration at
130° angle forming a sloped shoulder from the base of the core to the mar-
90° shoulder with 2mm coronal dentinal extension, lmm wide 60° contrabevel

tapered post with 2mm axial tooth structure** at the shoulder
130° tapered post with lmm axial tooth structure at the shoulder

* Coronal dentinal extension-tooth structure occlusal to the shoulder preparation.

* % Axial tooth structure-the amount of the tooth structure between the inside wall of the canal

& the external surface of the tooth at the preparation margin.



Type 1 Type 1I Type III

Type NV Type V Type W Type V

Cr, crown : CPC, cast post core s Cem, cement  Dent, dentin ;
G.P., gutta percha: PDL, periodontal ligament.

Fig. 1. Cross-sectional view of post core design.

Table 2. Elastic constants of materials Table 3. Numbers of element and nodal point
. Young's modulus Poisson’s Node Element
Materials .
(kg/mm?) ratio Type I 420 720
Type 1I gold alloy 8.46X10° 0.33 Type 1I 418 715
Dental cement 9.103+10 0.35 Type 1I 441 757
Dentin 1.9+ 1¢° 0.30 Type IV 444 758
Periodontal ligament 5.08 0.45 Type V 439 756
Gutta percha 0.07 0.45 Type VI 429 736
Alveolar bone 14+10° 0.30 Type VI 433 746
Oral mucosa 0.35 045
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Fig. 2. Finite element model and loads applied.
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Table 4. Maximum tensile stress under the P,

AQFeHo] X1 K (Figs. 4—10).
o & $EEAe] gej= Type 19 A%
A2 Hd QAFFEol Fetz IA Tt
cores} XA AAH 0.621kgf/mm?e]de] A%
$8o] Jeli(Fig. 4), o] FI7184E H&
22 EXHE QFHL TAHEA 43 A2
EEOZ X Hoke AFE B(Fig 5) 4A
Type W9 F$e A AF-SYo] FEX 2o &
AR Fu AEXz2Zo) B, corest XA
AR e AF8EL 0.315kg/mm*’E 50
%A% FaHEAN(Fig. 6).

Type V& AZHANA] type IET} 2% 3%
£ 0.744kgf/mm?] Hd] AFEHo| cores} &3
AZAH HYsn HEXZE ot & §Hol
vehls eH(Fig. 7). Contrabevel®l & Type
V= Type M3 A9 §AIE SHEE FFE ol
Re, contrabeveld Mt 60% F= & 0.507
kgf/mm®e] 93] A= JH(Fig 8).

Eg AR Ao e SHEEE Type V19
BY FENAA FEshe AF-SHY AV 24
HEA o AFSYE HE ATl L&A 5o}
Ade §Eo] A JEbTH(Table 4, Figs. 9,
10).

FHH, AD-SEHY X P tiPE corest post
AR A Hdj-&Ho] FA = (Figs. 11—17), A
Aol BE&FF AARNA LA S8 A77t
Z7t8 e ¢S 2o Type 19 7% Hdgo)
0.397kgf/mm? ol (Fig. 11) w3, Type M2 A%

(Unit : Kgf/mm?

Type I Type I Type I Type N Type V Type VI Type VI
Post 0.225 0.247 0.281 0.318 0.374 0.512 0.509
Dentin 0.684 0.674 0579 0.656 0.579 0.643 0.692
Alveolar bone 0.671 0.671 0.672 0.671

Table 5. Maximum shear stress under the P,

0.673 0.671 0.673

(Unit © Kgf/mm?

Type I Type I Type I Type N Type V Type VI Type VI
Post 0.397 0.399 0479 -0.355 0.454 -0.270 0.291
Dentin -0.227 -0.228 -0.268 -0.355 -0.268 -0.270 -0.226

Alveolar bone 0.193 0.196

0.398 0.190 0.396 0.309 0.195




0.478kgf/mm2C.E 20% A% ¥& S-8o] FAsct
(Fig. 13). Type N, Type V, Type VI & Type
VIo] A Adde] A7) W2 Type I, I B
e ¢ waf o ¥e &ge] Yt (Figs. 14
—~17), @A Type VE Type NI F FAI% SHEX
gejolut beveld £ o] Hd Ad-&Hol 29
% A5 225 JHTable 5 Fig 15).

2) «Qd £=HF(PHE 713 B

ZFE] QFSYol
Azoges ¢S e ¥R
ke 4oz BxEy glon(Figs. 18
—24), X do] AL Type I 9 F % 5T X2
73 A1 3ol 1.941kgf/mm?] Hof U483} (Fig. 18),
Type 11 1.836kgf/mm?e] &2 (Fig. 19) o] &4y 3t
Q. FEEG Y BAEAN D] HEFE Ho
FeEo YA &9 P AREFFLE 9
3 74A4 2 A7 E 1462kef/mm’E TAE AT
(Fig. 20). X% Type Nt Type IS 9 33
Az SEHEXE O Z 1501kgl/mmee] Hof
Aol TG 1/358-919] &F 2T LA =Y
(Fig. 21), Type V¥ Type M3} #A9] {FARE &
HEX e RAHFig 22).

Type VI X A7} cored] AR LA &
go] 17% 3% Z2HAL Ho dFSHE X2
17359912 & X239 1463kgl/mm’S Ho|i
Q0.3 (Fig. 23), Type VIS Type V& fAS &
YEY GFe Roly, JFEXZY &F FUR

1.489%kgf/mm?®e] 3-8 o] JEI}THTable 6, Fig.
24).

TR, AE3YY EEXPFS dEE  coredt
postS] AR} X2 Hulgo] TAAT
(Figs. 25—31). S84 3 FEX o] BETE
core} post AAIF-9] Hv]-§-8 & 0.718kgf/mm?ell 4]
0.777kgf/mm*2 F7FQAR, XSG T
S HE 0.345kgf/mm A 0.458kgf/mm’E F7}+8k%
H(Figs. 25—27). Type N core$} post 73 Al 4ol
0.523kgf/mm?*e} Hl-g-Fo] YA ©& shoul-
deri oA XA HEHE= ¥l 0.384kgf/mm?
9] &3o] AH L U} (Fig. 28).

Type Vi Type 13} FAME $HEEE Holv
(Fig. 29), Type I & 4% A9 FARG £XFG&
BoJu} poste] FEFWo] Heng Hu dEEHo|
Type Xt} 21% A% FL 0.614kgf/mm’e 2 U}
P tH(Fig. 30). Type VI Type LI 9} A<l fAME
S8 EX TS wolu H4] poste] HEHo| HYI
2o Ao AE$He I7)e Type HEY 26%
A% ZAE BYHTabel 7, Fig. 3D.

B9
Post coredl 10kgfe 3M5E& 7I&d A}
A ZF9 Yy A= HWAE FESI] A3A
IPe T A9 AAFE FIAUt. BAY
(P& 718 247t #38(P) S 718 ARG
HAFS 472AE AHSen, dd HAFA &
ZE w9 2 ZUKTable 8).

2.

(Unit :

Table 6. Maximum tensile stress under the P, Kgf/mm?)
Type I Type I Type I Type NV Type V Type Vi Type VI
Post 1175 1.154 1.015 1.188 1.043 1.030 1.330
Dentin 1.941 1.836 1.236 1501 1.226 1.134 1.489
Alveolar bone 1171 1.258 1.462 1.175 1462 1463 1.173
Table 7. Maximum shear stress under the P, (Unit : Kgf/fmm?)
Type I Type II Type I Type ¥ Type V Type VI Type VI
Post -0.718 -0.715 -0.777 -0.524 -0.736 -0.615 -0.529
Dentin 0.345 0.345 0.457 0.384 0457 0.457 0.345
Alveolar bone -0.664 -0.644 -0.701 -0.511 -0.701 -0.614 -0.525
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Table 8. Displacement of the crown at the incisal dege

(Unit : mm)

Type 1 Type I Type I Type ¥ Type V. Type V.  Type VI
P, +0.332 +0.332 +0.127 +0.334 +0.127 +0.127 +0.332
P, —0.591 —0.592 —0.226 —0.594 —0.226 —0.226 —0.590

—, Lingual displacement ;

+, Labial displacement

Fig. 3. Magnified displacement by loads (X2). Black dots moved to the white dots.
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kgf/mm?e] Ho) IFEHo] FFHRR(Fig. 4),
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Ueste vl (Fig. 6), P:3F5-& 78 Type 19) B4
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Ze AR 5334 83 WAt ZAH
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SVEFE A2y ES HAY 5 ez A
Z+E]™ o] Tylman®, Sivers$t Johnson™ % Co-
hen¥ Burns'®¢] B39} dXE A3}E HJch
P:315& 718 Type N9 79 0.744kgf/mm*9)
AFgHe] A& A JAFHA2(Fig. 7), P.3}
e Mg AT eFA3 432 Z2A 1501
kgf/mm?<] 03-8-¥o] LAS}AL(Fig. 21), Type
Vol P, 7 P35E 713 B9 Type NV ¢ vju g of
d AFFY L AN2FZOZ 0)F3}o HA AT
de ZFe &Fo] wAs(Fig. 8, 22), 130°9]
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ntrabevel & F Ao] vl oz Mz
A7AE AFX e wE SEHEXAA P,F P,3t
& 718 7% Type VIE Type VI 1 Hrt} 220
e QA4 Y T ¥ E BAN(Figs. 9, 10, 23, 24).
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BEFE ARl A dA s = DS
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Abstract

STRESS ANALYSIS OF ROOT AND SUPPORTING
TISSUES BY VARIOUS POST CORE DESIGN

Jin Kim, D.D. S., Mong - Sook Vang, D.D.S., Ph.D,,
Dept. of Prosthodontics, College of Dentistry, Chonnam National University.

The Purpose of this study was to analyze the stresses and displacements of various post and
core.
The Finite element models of central incisors were divided into seven types according to the
various amount of remaining tooth structures.
10kaf/mm® force was applied respectively as follows :
1) Horizontal on the labial surface
2) 26° diagonal direction on the lingual surface
Material property, geometry, and load condition of each model were inputted to the two dimensional
ANSYS 4.4A finite element program . stresses and displacements were analyzed.
Results were follows :
1. In the case of 130° shoulder post and core, Maximum tensile and shear stresses were observed
in the crown margin.
2. Maximum shear stress was about 29% reduced by contrabevel.
3. In the case of Imm axial tooth structure, Maximum tensile stress observed in the dentin.
4. In the case of but joint of cervix, Maximum stress concentration was observed in the dentin by
the inclined and horizontal force.
5. Horizontal force produced the extraordinary high stresses in dentin and supporting structures.
6. The amount of remaining tooth structure affected the level of stress significantly and it determined

the location of stress concentration.
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Explantation of Figures
STRESS

1) 10méf/mm? force was applied 26° diagonal direction on the lingual surface of maxillary central
incisor. .
Fig. 4. Maximum tensile stress iri Type I.
Fig. 5. Maximum tensile stress in Type II.
Fig. 6. Maximum tensile stress in Type .

. Maximum tensile stress in Type V.

5
6
Fig. 7. Maximum tensile stress in Type IV.
Fig. 8
9

Fig. 9. Maximum tensile stress in Type VI.
Fig. 10. Maximum tensile stress in Type VI
Fig. 11. Maximum tensile stress in Type I.
Fig. 12. Maximum tensile stress in Type II.
Fig. 13. Maximum tensile stress in Type Il
Fig. 14. Maximum tensile stress in Type
Fig. 15. Maximum tensile stress in Type
Fig. 16. Maximum tensile stress in Type

EE=R

Fig. 17. Maximumi tensile stress in Type

2) 10méf/mm® force was applied Hoi;izontal on .the labial surface of maxillary central incisor.
Fig. 18. Maximum tensile stress in Type I. '
Fig. 19. Maximum tensile stress in Type 1I,
Fig. 20. Maximum tensile stress in, Type II.
Fig. 21. Maximum tensile stress in Type
Fig. 22. Maximum tensile stress in Type
Fig. 23. Maximum tensile stress in Type
Fig. 24. Maximum tensile stress in Type
Fig. 25. Maximum tensile stress in Type
Fig. 26. Maximum tensile stress in Type
Fig. 27. Maximum tensile stress in Type
Fig. 28. Maximum tensile stress in Type
Fig. 29. Maximum tensile stress in Type
Fig. 30. Maximum tensile stress in Type

EE<=2ER-~HES<-E

Fig. 31. Maximum tensile stress in Type
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