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A basic study on improving dental titanium-ceramic bonding by Au nanoparticle film
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[ Abstract] Objective Depositing nano-gold films on the pure titanium substrate by ionic self-assembled
mutilayers technique (ISAM) and sintering a special titanium porcelain powder, the study was aim to investigate
the effect of the deposited nanogold composite films on the adhesion of porcelain to titanium. Methods Twenty
pure titanium specimens were prepared according to ISO 9693 requirement. Grouped according to whether or
not depositing composite nano-gold film, nano-gold film deposited pure titanium specimens as the experimental
group (AuS); non-nanogold gold film deposited specimens as the control group (S), each group has 10 standard
specimens. Field emission scanning electron microscope(FE-SEM) was used to observe the surface morphology
of titanium specimen after depositing composite nano-gold films, and further observe the microstructure of the
interface between titanium and porcelain after sintered. The titanium-porcelain bonding strength was assessed by
three point bending method and statistical analysis. The titanium - porcelain fracture mode of the specimens was

determined by Stereoscopic microscope. The distribution of the Au element on the interface of titanium-porcelain
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was detected by electron microprobe (EMP). Results The titanium-porcelain bonding strength of nano-gold film

deposited group was significantly higher than those of the undeposited group [(36.24+3.64) MPa and (30.78+

3.83) MPa, P < 0.05 ] . FE-SEM illustrated that the surface of the nano-gold deposited group formed a uniform,

dense composite nano-gold film. Stereomicroscope and SEM images showed that the titanium-porcerlain interface

of AuS group was continuous and closely, the fracture mode was given priority to mixed mode fracture; while the

interface of S group had an obviously crack and occasional bubble, the fracture mode was given priority to interfa-

cial fracture. Small, white spots of gold particles could be detected along the titanium-porcelain bonding interface

by electron microprobe (EMP). Conclusions Under the conditions of the present study, composite nano-gold films

deposited on the pure titanium surface can significantly improve the bonding strength between the Super porcelain

Ti-22 special titanium porcelain powder and the preformed titanium specimens.

[ Key words ] Titanium Composite nano-gold films Porcelain Bending strength
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