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Table 1. material properties used in finite element
models

o Mm:i:a]s.- B ]'-:L.ﬂgh-m»-\l";'a_"u Paisson's ratw
(MPa)

Cortical bone 13.imdlil) sl
Cancellous bone 13700 (.30
Penodontal bgamen 62,9 045
Dentin 18,300.0 31
Type Il gold al- 100,000.0 0.33
hoy

Steinless steel  200,000.0 (50
Composite resin 16,6000 0.24
Gutta percha 00 45
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Table 2. Nodal von Mises equivalent stress values(Mpa) under vertical load in cast gold post and core

Post and Core Dentin

Maximum Minimum Maximum Minimum
Type 1 576600 0.1007YE-DE 2E0735 0.43324E-01
Type 11 576507 (. 10078E-D3 2.06692 0.20738E-01
Type M 5.76336 0. 1007 7E-D3 294083 0.1910GE-01
Type W B.TG4ER 0. 10077E-03 261229 0. 32803E-01
Type ¥ 576440 L 1007TE-03 2 BEOEE 0.13480E-01
Type W 5.76367 L 1007T6E-Q3 270208 0.2331E-D1
Type VI 575778 01007 1E-03 2.2HR 0.41129E-01

Table 3. Nodal von Mises equivalent stress values(Mpa) under oblique load in cast gold post and core

Post and Core Dentin
Maximum Minimum Maximum Minimum
Type I 1043102 (LESSAE-4 6.30521 0.13751
Type 1l 1045371 0.85615E-04 6.26380 013792
Type M 1046104 0.B5629E-4 625111 0.13804
Type IV 1043736 0.85601E-4 625086 013777
Tvpe ¥ 1044617 0.85613E-4 6.23606 0.13791
Type ¥ 1045243 0.85625E-4 622728 0.13800
Type VI 104 10002 0.85613E-04 624777 0.13766
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Table 4. Nodal von Mises equivalent stress values(Mpa) under vertical load in stainless steel post and resin core

Post and Core Dentin
Maximum Minimum Maximum Minimum
Type 1 3.39504 0.97293E-04 473873 0.26740
Type I 342383 0.97293E-04 4.73731 0.29147
Type I 341731 0.97293E-04 4.75406 032006
Type W 3359059 0.97295E-04 4. 79885 0.29176
Type V 341669 0.97295E-04 47908 030377
Type W 3.4 1666 0.97295E-04 480065 0.32491
Type VI 341543 0.97296E-04 50475 . 46987

Table 5. Nodal von Mises equivalent stress value(Mpa) under oblique load in stainless steel post resin core

Post and Core Dentin
Maximum Minimum Maximum Minimum
Type 1 366403 0GER01E-0O3 TB5044 0.26954
Type I 366073 0.GE801E-4 7.65079 (L.26965
Type [ 365629 0.66802E-04 765166 0.26955
Type ¥ 368139 0.6E802E-4 765410 0.268955
Twvpe ¥ 367471 D.66803E-04 765425 0.265955
Type W 367711 066803E-04 7.65457 0. 26955
Type ¥ 402476 0GRS0 E 04 700741 0.26955
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=Abstract=

FINITE EIEMENT ANALYSISOF STRESSDISTRIBUTIONS
OF DENTIN BY POST AND CORE SYSTEMS

Hyun-ja Hong, Y oung-Chan Jeon, Chang-Mo Jeong

Dept. of Dentistry, Graduate School, Pusan National University

The purpose of this study was to analyze the stress distribution in the dentin and post structures
by the various post core materials and the amount of remaining coronal tooth structures.

The 2-dimensiona finite element models of mandibular 2nd premolars was divided into seven
types according to the various amount of remaining corona tooth structures.

All types were modeled using equal length, diameter and shape of the post. 2 types of post and
core materialswere used :

1) cast gold post and core

2) stainless stedl post and compsite resin core

10 Newton force was applied as follows

1) vertical force on occlusal fossa

2) 45° oblique force on bucca surface of buccal cusp tip

The results were asfollows :

1. There was no apparent difference in the pattern of stress distribution according to the amount
of remaining coronal tooth structure.

2. There was no apparent difference in the pattern of stress distribution within the dentin
according to the post and core materials. A cast gold post and core generated lower dentin
stress than a stainless steel post and resin core.

3. Max. dentinal stress resulting from vertical force was observed in the lingual side of dentin
around the crown margin.This stress resulting from oblique force was observed in the lingual
root surface of aveolar bone crest level.



