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Observation of Fracture Strengths According to the Core Materials for
All Ceramic Bridge

In-Sung Chung, Chi-Young Kim

College of Health Science, Catholic University of Pusan

[Abstract]

Purpose: The purpose of this study was to evaluate the fracture strength between the core and veneering ceramic
according to 2 core materials, In-Ceram Alumina and In-Ceram Zirconia, fabricated by electro ceramic layering
technique. 2 different fixed partial denture cores of three units were veneered by veneering ceramic(Ceranion,
Noritake) (n=10).

Methods: The fracture strengths between the core and veneering ceramic were measured through the 3 point
bending test. The interfaces between the core and veneering ceramic were observed with the X-ray dot mapping of
EPMA.

Results: The result of fracture strength was observed that IZP group, In-Ceram Zirconia core, had higher fracture
strength. IPA group, In-Ceram Alumina core, had fracture strength of 359.9(486.2) N. IZP group, In-Ceram
Zirconia core, had fracture strength of 823.2( +243.0) N. X-ray dot mapping observation showed that a major
element in the core and veneering ceramic of IPA group was alumina and silica, respectively. No binder was
observed in interfaces between the core and veneering ceramic, and no ion diffusion or transition was observed
between the core and veneering ceramic. However, apparent ion diffusion or transition was observed between the
core and veneering ceramic of IZP group.

Conclusion: Therefore, IZP group was evaluated to have the excellent mechanical property.
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Table 1. Classification of experimental group

Group core veneer N
IAP In—Ceram Alumina . 10
: - Ceranien
IZP In—Ceram Zirconia
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Fig. 1. Dimensions of metal die simulating posterior 3—
unit bridge abutments. The dimensions were
expressed in millimeter unit. Axial taper of the
abutment was designed to be 4.76°.
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Fig. 2. Specimens of 3—unit bridge, a: In—Ceram Alumina,
b:in—Ceram Zirconia.
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Fig. 3. 3 point bending test of specimens.
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Fig. 4. Fracture force of specimens,
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Fig. 5. Mechanical energy of IAP specimens.
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Fig. 6. Mechanical energy of IZP specimens.
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Fig. 7. Image of X—ray dot mapping analysis on IAP
specimen,

Fig. 8. Image of X-ray dot mapping analysis on IZP
specimen.
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