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A Finite Element Analysis of Stress Distribution in the Tooth and
Crown According to Design of Esthetic Crown

Lee, Myung Kon: Chung, In Sung- Kim, Ji Hwan

Dept. of Dental technology, Jisan College
Dept. of Dental technology, College of Health Sciences, Korea University

This investing was carried out to evaluate the ateration of stress distribution on teeth and esthetic
crowns. Analyzing the stress distribution by the two-dimensionad finite el ement methods, amodel of
lower 1st molar according to the porceain fused meta crown an the porcdain fused glass ceramic
core crown and the all glass ceramic crown.

1. The pattern of stress distribution showed no apparent differences.

2. The greatest von Mises values were concentrated around the central fossa of dl esthetic crowns.
The greatest Maximum principle value were concentrated around the interface between the base
of esthetic crown and the abutment tooth. It was found that the apatite glass ceramic could be
gpplicable for usein dental crown prosthesis.
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Fig 1. Finite element model of the esthetic crown.
(a) Porcelain fused to gold crown(core:0.3mm)
(b) All apatite glass ceramic crown

(c) Porcelain fused to apatite crown(core:0.5mm)
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Fig 2. Types of designed esthetic crown.

(2) Porcelain fused to gold crown(core:0.3mm)
(b) All apatite glass ceramic crown

(c) Porcelain fused to apatite crown(core:0.5mm)

Table 1. Material properties

Material t Young’s Modulus Poisson’s Ratio
atenal type (kgmm 2) S
Porcelain 64E + 04 0.28
Dentin 19E + 04 0.31
Enamel 86E + 04 0.30
Ceramic Gold 6.6E + 04 0.32
Sc2z2 G-C 98E + 04 0.26
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Table 2. Maximum value of von Mises stress on the esthetic crown

von Mises stress(kgmm )
Design Cervico Occluso Central Occluso Cervico
-Buccal -Buccal -Fossa -Lingual -Lingual
A 33.5514 24.6560 36.5166 0.9350 30.5863
B 38.1365 28.1419 41.4681 1.4894 34.8050
C 35.7751 26.2666 38.9447 0.9105 32.6056

A : Porcelain fused to gold crown(core: 0.3 mm)
B : All apatite glass ceramic crown

C : Porcelain fused to apatite crown(core: 0.5 mm)

Fig 3. Appearance of von Mises stress on the esthetic crown.
(a) Porcelain fused to gold crown(core : 0.3mm)

(b) All apatite glass ceramic crown
(c) Porcelain fused to apatite crown(core : 0.5mm)
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Table 3. Maximum value of Maximum principal stress on the abutment teeth

Maximum principal stress(kgmmfz)
Design Cervico Occluso Centural Occluso Cervico
—Buccal -Buccal -Fossa -Lingual -Lingual
A 0.65012 1.30024 7.80146 1.30024 0.65012
B 0.73295 1.46591 8.79548 1.46591 0.73295
C 0.78498 1.56996 9.41979 1.56996 0.78498

A : Porcelain fused to gold crown(core: 0.3 mm)
B : All apatite glass ceramic crown
C : Porcelain fused to apatite crown(core: 0.5 mm)

Fig 4. Appearance of Maximum principal stress on the abutment teeth.
A: Porcelain fused to gold crown(core: 0.3mm)

B: All apatite glass ceramic crown

C: Porcelain fused to apatite crown(core : 0.5mm)
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