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FINITE ELEMENT ANALYSIS OF STRESS TRANSMITTED TO
THE PULPECTOMIZED PRIMARY CENTRAL INCISOR RECONSTRUCTED

Myung-Ho Maeng, D.D.S., Yong-Kee Kim, D.D.S., Ph.D., Jong-Soo Kim, D.D.S., Ph.D.

The Finite Element Analysis has been used for stress analysis of prosthesis, orthodontic
or orthopedic appliances and filling materials.

The primary purpose of the present studying was to evaluate the effectiveness of nee-
dle post in promoting the retention and integrity of composite crown restored on the pulpo-
tomized primary central incisor.

Three finite element models - natural tooth (Sample I), composite crown with (Sample
1) and without (Sample III) needle post - were constructed and the stress distribution with-
in each model were analyzed and compared one another,

The results can be summarized as follows :

1. In sample I, the stress was shown to have distributed uniformly throughout the whole
tooth even to the alveolar bone.

2. In sample 1I, the transmission of stress from the crown to the root area was shown to
be very poor and irregular.

3. In sample I, the needle post was proved to be very effective in distributing the stress
well to the aveolar bone which might help in maintaining the stability of crown restora-
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Table 1. Numbers of element and node of each

models
Elements Nodes
Sample 1 311 320
Sample 2 313 320
Sample 3 356 400

Table 2. Physical properties of materials

Materials Young s Modulus ~ Poisson’ s
(kg/mi) Ratio
Enamel 6000 0.30
Dentin 1200 0.30
Pulp 01 049
Cementum 1500 03
PDL 0 045
Composite Resin 1700 v
ZOE 150 0.30
IRM 1500 0.35
Steel 8000 0.30
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Table 4. Von Mises stress value of surface B (kg/md)

1 2 3 4 5 6 7 38

35 311 306 300 204 203 286 280

12 3 4 5 6 7T 8
7 313 34 30 306 29 22 WS

Node

Samplel 1129 2785 3252 5982 11900 5898 2835 1956
Sample2 0332 0369 0387 0125 0026 01% 0699 1346

Sample 1 1543 1436 0834 1933 0647 0716 0571 1427
Sample 2 1653 1302 0636 0717 0600 0626 0788 11%

1
— 3% 3B 326 38 30 309 300 292

0404 0446 0401 0337 0320 0346 0440 0678

Table 5. Von Mises stress value of surface C (kg/mf)

37 3B B OB 2 37T 308 299
1661 1350 0572 05465 0481 0414 0436 0470

Sample 3

Table 6. Von Mises stress value of surface D (ke/md)

1 2 3 4 5 6
Node

307 304 298 291 284 279

1 2 3 4 5
303 297 290 283 278

Node

Samplel 3446 3427 3081 3067 2955 2618
Sample2 0805 0844 1103 1162 1278 1261

Sample 1 0267 1467 1818 2228 5327
Sample 2 0696 0713 0677 0646 0636

3271 324 316 307 298 291

323 313 304 295 288
1317 0502 0503 1292 1806
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Fig. 2. von Mises stress value of surface A

(kg/mm’)

Fig. 3. von Mises stress value of surface B
(kg/mm?’)
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Table 7. Von Mises stress value of Surface F (ke/mi)

Table 8. Von Mises stress value of Surface E (ke/mf)

1 2 3 4 5 6

1 2 3 4 5 6

Node Node

273 267 260 251 241 229 274 268 261 252 242 230
Samplel 0504 0278 0090 0075 0081 0103 Samplel 1426 0993 0892 0386 0164 0103
Sample2 0516 0434 0181 0156 0134 0136 ‘Sample2 0945 0592 0428 0543 0482 0400

281 273 264 253 241 229 24 276 267 256 244 230
Sample3 Sample3

2236 2720 2776 2312 0888 0315 3086 3389 3673 3413 1321 1306

7 8 9 10 11 12 7 8 9 10 11 12
Node Node -

218 201 183 157 145 125 219 202 184 165 146 126
Samplel 0135 0174 0198 0203 0284 0434 Samplel 0135 0120 0100 0099 0122 0350
Sample?2 0174 0220 0217 0206 0200 0561 Sample2 0330 0296 0319 0399 0586 1322

218 201 183 157 145 125 219 202 184 165 146 126
Sample3 Sample3

0225 0113 0076 0051 0127 0206 0458 0286 0220 019 0203 0297

Table 9, Von Mises stress value of Surface G (ke/mi)

Table 10. Von Mises stress value of surface H (ke/mi)

1 2 3 4 5 1 2 3 4 5
Node Node
64 225 245 233 222 57 248 238 225 215
Samplel 5740 4810 2173 1006 00671 Samplel 2830 2538 1328 0530 0045
Sample2 4000 3279 1509 0758 0582 Sample2 2102 2028 1149 0452 0386
2710 259 247 233 222 261 250 238 225 215
Sample3 Sample3
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Von Mises . Vou Mises
1903 . 11908
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i s
34168 $:4168
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003218

Fig. 10. Color spectrum of stress distribution on Fig. 11, Color spectrum of stress distribution on
sample T (General), sample T (Aveolus).
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Fig. 12, Color spectrum of stress distribution on Fig. 13. Color spectrum of stress distribution on
sample [I (General). sample [ (Aveolus).
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Fig. 14. Color spectrum of stress distribution on Fig. 15. Color spectrum of stress distribution on
sample Tl {General). sample T (Aveolus),
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