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ABSTRACT

Although titanium-ceramic systems have gained substantial interests in dental prosthetic field, bonding problem between porcelain
and titanium has not been solved. Main obstacle in titanium-porcelain bonding is excessive oxidation of titanium during porcelain
firing. The effects of several coating materials on the bonding strength of titanium-porcelain system were investigated in this study.
RF sputtering and electroplating of platinum significantly increased the bonding strength of porcelain-titanium specimen. However,
coatings of Ni-Au, Ir, and ceramics (zirconia and hydroxyapatite) did not showed a significant effect on bonding strength. Platinum
might be a promising material for the protective layer of excessive oxidation of titanium during porcelain firing, resulting in increase

in the bonding strength.
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Fig. 1. Dental titanium-ceramic specimens prepared in this
study.
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Fig. 2. Specimen and test configuration of I1SO 9693 3-point
bending test for metal-ceramic bonding strength.
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Fig. 3. Typical load-displacement curve of Ti-ceramic bonding
test.
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Table 1. Coating Materials and Mean Bonding Strength (MPa) of Specimen Groups

Group Coatings Processing n Bonding strength (SD) P-value*

A non - 6 28.1 (3.7) -
B Ni-Au Electroplating 3 25.6 (1.4) ns
C Ir Paste 3 26.7 (1.2) ns
D Pt Electroless plating 5 27.1 (4.2) ns
E Zr0, RF sputtering 6 333 (5.3) ns
F HAP RF sputtering 6 34.1 (1.2) 0.09
G Pt RF sputtering 6 36.1 (4.8) 0.01
H Pt Electroplating 3 41.1 (7.1) <0.01

*Probability of Dunnett test (SPSS 10.1), ns=not significant
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Fig. 4. Secondary electron (SE) and backscattering (BS) images, and EDS analysis of uncoated Ti-ceramic specimen (Group A).
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Fig. 5. Secondary electron (SE) and backscattering (BS) images, and EDS analysis of Pt-sputter-coated Ti-ceramic specimen (Group G)
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