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Effect of different bonding agents on the stress distribution of all-ceramic crown by three-

dimension finite element analysis
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[ Abstract] Objective To investigate the relationship between the bonding agents and the stress distribu-
tion of all-ceramic crown and then provide the basis for clinical restoration design. Methods The tomography im-
ages of spiral CT were used to construct the finite element analysis mode, which was composed of six parts: double
layer structure of all-ceramic crown(include the core layer and the veneer layer), adhesive layer, tooth tissues, tooth
root, periodontal ligament, and alveolar bone. The loading way was designed as follows: 600N load was verti-
cally concentrated, and ANSYS software was used to analyze the stress values of the core layer. the veneer layer
and the adhesive layer with three bonding agents including the Panavia,the 3M RelyX Unicem and the3M RelyX
Luting cement. Results The distribution area of stress in the adhesive layer was near the mesio-buccal shoulder
and occlusal surface at the lingual side; the stress of the core layer was concentrated within the core porcelain and
the stress of the veneer layer was located in where the load applied. With the increase of the elasticity modulus of
the bonding agents, the maximum principal stress declined in the veneer layer, and the maximum principal stress
increased in the core layer and the adhesive layer. Conclusions Under loading when all-ceramic crown was ce-
mented with different bonding agents, the distribution areas of the maximum principal stress are always stable, but

there is a trend due to the load: the distribution areas are more likely to move to the place near the load position.
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The bonding agents with high elasticity modulus may reduce the risk of collapse porcelain of all-ceramic crowns,

but it also may cause the decrease of the fracture resistance of core porcelain to a certain extent,
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