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Fig. 1. 2—D finite element model simulated in this study.



Table 1. Experimental models used in this study

Material properties

Model ] . Optibond FL*
Composite resin )
thickness ( #m)
A Z100? 50
B 7100 100
C 7100 150
D Tetric Flow” 50
E Tetric Flow 100
F Tetric Flow 150

# 3M Dental Products, St. Paul, USA

® Ivoclar Vivadent, FLL—9494—Schaan, Liechtenstein

¢ Kerr, Orange, CA, USA



Table 2. Mechanical properties of the materials used in the study

Elastic modulus, Poisson's ratio,

Materials
E[GPa] v
7100? 15.2 0.28
Composite
Tetric Flow® 5.3 0.28
Adhesive Optibond FL” 1 0.30
Enamel® 48 0.23
Dentin® 18 0.20
Tooth Periodontal ligament® 0.05 0.49
Cortical bone® 13 0.30
Cancellous bone® 0.3 0.30

? Yaman, 2003

* Ausiello, 2002

¢ Versluis, 1996; Wheeler, 1974
4 Rees & Jacobsen, 1997

“d F, 1999
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Fig. 7 Principal stress vectors on adhesive when lingual loading applied
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Abstract

The Effects of Dentin Bonding Agent Thickness on Stress

Distribution of Composite—Tooth Interface

. Finite Element Method

Sang—Ill Park

Department of Dentistry

The Graduate School, Yonseil university

(Directed by Professor Byoung—Duck Roh, D.D.S., M.S.D,, Ph.D)

I. Objectives

Failure of class V composite restoration is a clinical occurrence.
Occlusal force and cuspal movement may generate stresses on dentin
bonding agent layer. And these stresses can break dentin bonding or
induce composite resin deterioration. The aim of this study was to
examine that thick dentin bonding agent application or low modulus

composite restoration could reduce these stresses.
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II. Materials & Methods

A mandibular first premolar with abfraction lesion was modeled by

finite element method. The Lesion was restored by different composite

resins with variable dentin bonding agent thickness (50um, 100um,

150um). 170N of occlusal loading was applied buccally or lingually. Von

Mises stress on dentin bonding agent layer were measured.

III. Results

When thickness of dentin bonding agent was increased von Mises

stresses at dentin bonding agent were decreased in both composites.

Lower elastic modulus composite restoration showed decreased von

Mises stresses. On root dentin margin more stresses were generated

than enamel margin.

IV. Conclusion

For occlusal stress relief at dentin boning agent layer to applicate thick

dentin bonding agent or to choose low elastic modulus composite is

recommended.

Key Word: Dentin bonding agent, stress—distribution, finite element

method
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