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Table 1. Material properties in the finite element models

Modulus of Elasticity

Poizson"s Ratso

(E, MFa) Lw)

Matenal

E-rurr: B
[enitin | .56
Corcal Eome 1.3
Carmellms b 137
Porectan .50
Giodd 190

Co=Cr 2,00
ZPC cement 220
Periodontal ligament GBS
Cutta percha .68

o

E

iy 0
[ig 031
lig 030
lig 0.30
lig 028
ol om

g 01
iy 05

(L4

L 5



b

.F‘l
Fig. 3. Two different loadings.

F1 represented the masticatory force
and was 45 degrees lingual to the long
axis of the tooth.

F2 simulated the traumatic force and
acted horizontally at the facial crown.
Both forces were assumed to be 300N.
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Fig. 4. von Mises stresses and displacement were
examined along the presented lines on mid-—
sagittal section of the tooth.

1 von Mises stresses of dentin(node

No. : 26)
2: von Mises stresses of post(node
No.,; 13, 11, 9)

3 : displacement of post-cement inter-
face(node No.: 15, 13, 11)
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Table 2. von Mises stresses of the dentin on mid—sagittal section(diagonal force)(MPa)
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LLG LMG
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LLM LM

LsM
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BN ERRES

|1.46E+01
I340E+01
\3.98E+01
[4.20E+01
14 45E 01
|4 78E+01
|458E+01
13.90E+01
|3 68E+01
|2 9TE~01
[3.00E+01
4 39E+01
316E+01
5 35E+01
5.16E+01
4 G4E+0]
453E+01
4 54E+01
4. TeE+]]
5.29E+0]
6. 19E +(]
6.90E+01
6.95E+01
660E+0]
\5A3E+01
4A1E+(1

146E+0]
340E+0]
ITEAD
4.18E+(1
442E+0]
4. T3E-01
4.53E+01
JELE+O
3TIE+O1
342E+(0
342E+0]
4.33E+01
ZAZE+0
IR4E-D]
4.24E-01
4ATE 01
4 AGE+0]
5.25E+(1
5.19E+01
5.48E+01
B.ZTE+I
GIA1E+0]
G.S4E+01
6.59E+(1
543E+0]
4.41E+01

1.46E+01
338E+01
J596E+0]
4.13E+01
4.35E+01
4.63E+01
4.55E+01
41TE-01
399E+0]
362E+01
336E+01
JME«01
L9GE+0]
1. 50E+01
1LIZE+0]
AAZE+(1
S.0TE+(1
SA0E+01
551E+01
6.Z3E+01
6.73E+0]
TOTE+O1
GITE+01
G6ZE+01
54E+01
4.4ZE+01

A05E+01 3.05E+01
A59E+01 358E+01
43TE+01 4.37E+01
S526E+01 526E+0]
G.45E+0] G4GE+0]
TESE+01 THaE+0]
THIE+Q] 7.B3E+01
GOZE+01 T.05E+01
GORE+D] G.48E+01
G.01E+01 THE+01
TOTE+)] B4ZE+01
LITE+02 1LITE-02
TO0E+01 S53TE~0
G.B6E+01 331E+01
G.08E+0] 396E+01
1L.OZE+02Z 9.13E+01
BETE+Ql 9T9E+01
BIZE+]] 9EIE+0L
THE+] 9.16E+01
B9SE+]] 95ZE+01
9B81E+Q] 1.01E+02
9.8ZE+(0] 956E+01
9.14E+01 920E+01
BOGE«01 BIOE+01
S595E+01 S596E+0]
4.56E+01 45TE+{1

JME+0I
J5HE+01
L3EE+01
525E+01
G.46E+01
TA0E-0
E30E-D
82ZE+0L
T.24E+01
B3TE+0I
BTZE+D
LI0E~02
SA461+01
A32E-N
4.061+01
.09 +01
LOE~02
10ZE+2
9. 74E+01
L1E+02
LI11E+)2
LME+0Z
9ME+0I
15E+01
S98E+]1
45EE+(1

2E+01 Z93E~0]
3ATE+0L 346E~01
4.1TE+01 4.1BE+01
498E+01 S.00E-01
G.08E+01 6.13E-01
698E«0] TOSE-01
6.TBE+0] 6.96E+01
5.66E+0] 6.15E+01
4.92E+0] SHTE+0L
450E+01 760E-01
595E+0] BZTE+01
1.5E«02 1.19E+2
S6AE-01 H.35E-01
B48E«01 336E+01
THME«0 3292E+01
1.11E«(2 907E+D1
B.04E+0] S5TE+D]
6.49E+0] 9.82E+01
6.23E«0] BGGE«0]
GI7E+0] B2TE+01
BOSE+0] BTTE+01
B3SE+0]1 ETOE+01
B.OZE+0]1 B.1EE+01
T16E+01 7.27E+0
S3ZE«01 5.36E+01
A4.53E+01 454E+01

Z91E+01
345E+01
4.20E+01
S03E+01
G19E+0]
T31E+01
T98E+01
820E+01
T.13E+01
830E+01
8.ZE~]
L10E 02
o6k -0
333E-N
A.06E 0
9.08E -0
1LO0E )2
LOIE+(2
952E+01
LIE+2
LOTE+(2
LE3E+01
B5TE+01
T.OlE+01
SE+(]
4.5TE+01

HLG: normal alvevlar bone, long, gold post, HMG: normal alveolar bone, medium, gold post,
HSG: normal alveolar bone, short, gold post, LLG: resorbed alveolar bone, long, gold post,
LMG: resorbed alveolar bone, medium, gold post, LSG: resorbed alveolar bone, short, gold
posi, LLM: resorbed alveclar bone, long, metal post, LMM: resorbed alveolar bone, medium,
metal post, LSG: resorbed alveolar bone, short, metal post
(= These abbreviations are identical to the following ones.)



Table 3. von Mises stresses of the post on mid-sagittal section(diagonal force)(MPa)
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Table 4. Displacement of the post—cement interface on mid—sagittal section(diagonal force)(MPa)
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E58E-01
3SIE-01

4.8ZE-01
A leE=01
AS3E-M
2HE-M
2Z10E-M
132k~
GE3E-
al6E-{E
TOGE-{@E
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2O3E-01
A03E-01
AEEE-M
AEEE-01
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ISE-01
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LR~}
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Fig. 5. von Mises stresses of dentin on mid—sagittal section of the tooth(diagonal force).

HLG 5 normal alveolar bone, long, gold post,

HMG ;5 normal alveolar bone, medium, gold post,

HSG ; normal alveolar bone, short, gold post,

LLG : resorbed alveolar bone, long, gold post,

LMG ; resorbed alveolar bone, medium, gold post,

LSG ; resorbed alveolar bone, short, gold post,

LLM 3 resorbed alveolar bone, long, metal post,

LMM : resorbed alveolar bone, medium, metal post,

LSG ; resorbed alveolar bone, short, metal post

(*. These abbreviations are identical to the following ones.)

LR - B

(e

Fig. 6. von Mises stresses of post on mid—sagittal section of the tooth(diagonal force).
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Fig. 7. Displacement of post—cement interface on mid—sagittal section of the tooth(diagonal force).

Table 5. von Mises stresses of the dentin on mid—sagittal section(horizontal force)(MPa)

n:i'l-r'! HLG
1 L10Esm

[1EsE=01
|2 38E 01
280E-01
& TTE={
{2 SaE =01
[286E=01
250E=01
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2 -0
2 16E +01
1T~
2ATE~DL
¥ ]

HMAG

1 (K +0]
1.B4E 01
23ME ]
Z.THE(
2. THE=0]
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el 4 S |
ZA8E~]M
2AGE (]
ZABED
ZAEE 01
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155E+01
ETIE+N
SR
10+
LOE-D
LARE-0]
LRE-D
Z41E-0]
ATSE-
396E-01
ATEE-D]
ASTE-0
ZT0E=-01
1.7TE «01

HSG

LFE+Q]
LBIE+M
Z3ME+M
ZTTEM
2.T3E
291E=01
Z91E~M
LT6ED1
2.06E~0]
260kA0]
254E-01
A17E-0
1.65E=+0]
117E=01
1.50E+01
AmEE+D]
1.3E-0]
AGGE-0]
351E+0]
200E+01
A05E-01
A06E-01
ATHE-Q1
AL0E=01
ZTE=DI
LTTE~01

LLG LMG
LESE+01 1 64E+01
ZIZE-D1 2ME+QI
ZHE-D ZTE-QI
ATIE+D 3TZE-
AGIE+D] 464E-01
S5TE+01 5TTED
6.14E+01 G2ZIE+QI
SHE+Q] SESE+QI
4TTE+0] S236E+01
SOEE+0] a6TE+QL
G10E+01 THE-01
10SE+{2 1.04E-02
THE+] 5ME-01
2TIE]] ZETE-O1
S16E«01 320E-01
EZEE«0 725E-01
GEEE 0 75IE-0]
BOGE] TATE=-01
ST4E+01 6TSE-01
EATE«01 6S4E-01
GTEE+01 TOSE-01
GAE+01 653501
GAIED] SETE-O)
4RIE+0] 48400
ANEE+Q] 319E-0]
Z00E+0] 200E+01

L5G
1.62E 01
Z01E-01
2. 76E 0]
A T4E
LEOE=
SOEE-D1
6.76E 01
6.90E 01
SAE-O1
- |
T.EE-0]
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von Mises stresses of the post on mid—sagittal section(horizontal force)(MPa)
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Table 7. Displacement of the post—cement interface on mid—sagittal section(Horizontal force)(MPa)
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=Abstract=

A STUDY ON STRESSDISTRIBUTION OF ENDODONTICALLY TREATED
TOOTH ACCORDING TO THE VARIOUSPOST LENGTH USINGTHREE-
DIMENSIONAL FINITE ELEMENT METHOD

Soo-Yong Choi, Sun-Hyung L ee, Jae-Ho Yang, Hun-young Chung
Department of Prosthodontics, College of Dentistry, Seoul National University

The endodontically treated tooth is generally restored with post & core, owing to the
brittleness and the loss of large amount of tooth structure. Although there have been lots of studies
about the endodontically treated teeth, the three-dimensional quantitative studies about the strees
distribution of them are in rare cases. In this study, it was assumed that the coronal portion of the
upper incisou had severely damaged. After the root cana therapy it was post cored, and restored
with PFM crown, for this experiment nine types of model were constructed : 1); long, 2);
medium, 3); short gold post for the roots supported with a narma alveolar bone, 4); long, 5);
medium, 6); short gold post for the roots supported with an aveolar bone resorbed to its 1/3 of
root length, 7); long, 8); medium, 9); short base metal post for the roots supported with an aveolar
bone resorbed to its 1/3 of root length.

Force was applied from two directions. One was functional maximum bite force(300N)
applied to the spot just lingua to the incisal edge with the angle of 45 degrees to the long axis of
the tooth, and the other one was horizontal force(300N) applied to the labial surface.

The results analyzed with three-dimensiona finite element method were asfollows:

1. Stress was concentrated on the middle portion of the labial side dentin of the root and the
lingual portion of the apical dentin of the root. Stress in the post showed maximum value at 2
mm above the post apex.

2. In case of the long post and base metal post, strees was concentrated on the apex of the root
and the post.

3. In case of the longer pogt, the displacement on the post-cement interface was lessened. The
gold post was more displaceable than the base metal post.

4. In case of the aveolar bone resorption, stress concentrated on the root and the post and
displacement on the post-cement interface were increased.

Key words: post length, alveolar bone, metal post, 3-dimensional finite e ement method, stress,
displacement
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