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Three-dimensional finite elements analysis on the flattened diametral bond test
as new attempt for bonding evaluation.
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With an advance of dental materials and devices, toughened ceramics has been applied to metal-free resto-
ration; however, there is a problem that the adhesion to veneering materials on ceramic frame may be insuffi-
cient. The aim of this study was to evaluate the usefulness of Flattened Diametral Bond (FDB) test for bond-
ing durability between both ceramics by using a finite element analysis.

Three kinds of analyzing Models were designed to simulate the bond strength of the dental porcelain for
zircomia. Model 1 with a single cylinder zirconia was for the effect of specimen length. The circular speci-
men consisting of a semicircle-bonded porcelain/zirconia was simulated on the monitor. For specimens lested,
the displacement of 10 um was deformed in Model 2, and they were loaded by 55 N in Model 3. Stress dis-
tribution at a veneer/frame interface when simulating shear-bonding test was investigated.
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Shecimen length affected stress distribution and 1 mm length was acceptable for uniform shear-stress.

Based on this result, specimen size for following experiments was set at 1 mm length. Since the fixed displace-

ment to spectmens in Model 2 was difficult to load equally because of different elastic modulus, the equivalent

stress was also performed in Model 3. The 3 -D finite element analysis proved that vertically uniform tenstle

stress against the veneer/frame interface was generated at bonded surface in both Models.

These simulations

showed a possibility that FDB test may estimate the theoretical bonding strength from maximum stress on con-

ventional diametral compressive lest.

Judging from these results, FDB test with the stable specimens by forming flatly above and below surfaces

seemed to be an effective approach to evaluate shear-bonding strength between different materials.
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Cyclic loading
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