PEMAL TR SRR 215 % 34 2011 -01-15 R

Journal of Clinical Rehabilitative Tissue Engineering Research January 15, 2011 Vol.15, No.3

@22

RERREBLNEEE L MIEERHEBEN=EF/RTIH*

8

=

Three-dimensional finite element analysis of bond strength by bracket base metallic wire mesh

space
Chen Di

Abstract

BACKGROUND: Bond strength of the bracket is influenced by many factors in orthodontics, different bracket-base designs exert
influences on bond strength, and the present experimental methods are not able to exactly describe the bond strength in view of
quantitative research.

OBJECTIVE: To construct a three-dimensional finite element model of the bracket-cement-tooth and to analyze the influence of
bracket base metallic wire mesh space on bond strength.

METHODS: A validated three-dimensional finite element model of the bracket-cement-tooth system was constructed with the
ANSYS commercial software based on CT scanning image and standard wire arch bracket values. The stress distribution in
different mesh space (0.2 mm and 0.4 mm) of the brackets was calculated under the same the shear force and twist force.
RESULTS AND CONCLUSION: 0.2-mm mesh space had a significantly greater peak stress than 0.4-mm space, but the
resistance to the destruction was lower than 0.4-mm space. The bigger the mesh space is, the larger the mesh area is, the
stronger the resistance to destruction is, the better the bond strength becomes on condition that the retention form of the cement
remains intact.
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Figure 1 Three-finite element model of tooth-cement-bracket
system
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Figure 2 Mesh model of different spaces
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Figure 3 Main stress of the mesh of different spaces
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Figure 4 Von-mises stress of the mesh of different spaces
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Figure 5 Shear stress of the mesh of different spaces
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Table 1 Peak stress in the interface of teeth and bracket

(MPa)

Load Stress 0.2-mm space 0.4-mm space
mesh mesh
Shear force Main stress 15.948 13.637
Von-Mises stress 16.158 14.199
Shear stress 8.073 6.807
Torsion force  Main stress 3.580 3.157
Von-Mises stress 3.402 2.948
Shear stress 1.838 1.529
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