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Influence of Oxidation Heat Treatment Time of Titanium on Adhesion
Behavior of Opaque Resin to Titanium

Kazuaki IcarasHT?, Taisuke MORIUE'?, Tatsuya OHKI®, Ryuichi SarTo’
Yoshinori Isana®, Hidetoshi Oxapa® and Hideshi SEKINE?

Titanium is known to be form a rutile structure in a high temperature atmosphere.
In this study, transition of surface roughness of titanium caused by extension of heat
oxidation treatment time was investigated to clarify the factors of adhesion between
titanium and opaque resin. In addition, we compared shear bonding strengths of
titanium and opaque resin, measured titanium detection rate on the opaque resin
surface after adhesion breaking, and observed bonding interfaces of the specimens.

The maximum surface roughness (Rz) increased after the rutile transition
treatment, and showed a moderately decreasing tendency. It was inferred that the Rz
became the maximum at 30-minute because the crystal transition occurred non-
uniformly in a short time, the crystal transition rate increased with the extension of the
heat oxidation treatment and gradually flattened. There was no significant difference in
shear bonding strength between non-treated group and 30-minute heat treatment
group, nor between 30-minute and 60-minute groups. However, 90-minute group
showed significantly higher than any other group. Energy dispersive X-ray spectroscopy
after adhesion breaking showed that the titanium detection rate on the surface of
opaque resin in 90-minute treatment group was significantly higher than any other
group. Interfacial observation of the specimens revealed adhesive failure due to the
polymerization shrinkage of the embedding resin in non-treated group and the for
30-minute group. On the other hand, cohesive failure in the titanium side of 60-minute
and 90-minute treatment groups. It was observed at a deeper site in the group treated
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Shear bonding strength between
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