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rAbstract

A STUDY ON CLASS II COMPOSITE RESIN CAVITY USING
FINITE ELEMENT STRESS ANALYSIS

Young-ll Rim, In-Ho Yo, Chung-Moon Um

Department of Conservative Dentistry, College of Dentistry, Seoul National University

Restorative procedures can lead to weakening tooth due to reduction and alteration of
tooth structure. It is essential to prevent fractures to conserve tooth.

The resistance to fracture of the restored tooth may be influenced by many factors,
among these are the cavity dimension and the physical properties of the restorative material.
The placement of direct composite resin restorations has generally been found to have
a strengthening effect on the prepared teeth.

It is the purpose of this investigation to study the relationship between the cavity isthmus
and the fracture resistance of a tooth in composite resin restorations.

In this study, MO cavity was prepared on maxillary first premolar. Three dimensional
finite element models were made by serial photographic method and isthmus(1/4, 1/3,
1/2 of intercuspal distance) were varied. Two types of model(B and R model) were develo-
ped. B model was assumed perfect bonding between the restoration and cavity wall and
R model was left unfilled.

A load of 500N was applied vertically at the first node from the lingual slope of the
buccal cusp tip.
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The results were as follows -

sed.

This study analysed the displacement, 1 and 2 direction normal stress and strain with
FEM software ABAQUS Version 5.2 and hardware IRIS 4D/310 VGX Work-station.

1. Displacement of buccal cusp in R model occurred and increased as widening of the
cavity, and displacement in B model was little and not influenced by cavity width.

. There was a significant decrease of stress resulting in increase of fracture resistance

in B model when compared with R model.

With the increase of the isthmus width, B model showed no change in the stress and

strain. In R model, the stress and strain increased both in the area of buccal-pulpal

line angle and the buccal side of marginal ridge, therefore the possibility of crack increa-

The stress and strain were distributed evenly on the tooth in B model, but in R model,
were concentrated on the buccal side of the distal marginal ridge and buccal-pulpal

line angle, therefore the possibility of fracture increased.
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Table 1. Physical properties of materials

Materials Modulus of Poissons’s
Elasticity Ratio
(E : MPa)
Enamel 8.41X10* 0.30
Dentin 1.83X10* 0.31
Composite Resin  1.30X10* 0.28
Table 2. B Models
Model Isthmus& Al A
M1B 1/4 S4AA%
M2B 1/3 4Aa%
M3B 1/2 LAA%
Table 3. R Models
Model IsthmusZ A8l
MIR 1/4 LA A
M2R 1/3 AAA
M3R 1/2 LA A A
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