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Effect of titanium surface treatment on improving the
bonding strength of Ti/porcelain

DUAN Zhen-zhen' ,LUO Meng®,ZHU Song®,QIU Xiao-ming"
(1. College of Materials Science and Engineering, Jilin University, Changchun 130022, China; 2. College of
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Abstract:In order to improve the bonding strength of Ti/porcelain, the microstructure and bonding
strength were studied after different methods of Ti surface treatment was applied. Experimental
results show that sandblasting on Ti surface prior to sintering did not have a significant impact on
improving the bonding strength, but it could restrain the propagation of cracks at Ti/porcelain
interface. The pre-oxidation treatment of Ti could form a uniform film of oxide on surface, so the
content of TiO; which was participate in the interfacial reaction was increased, and resulted in the
thickening of reaction layer. The temperature of pre-oxidation had a great effect on the bonding
strength of Ti/porcelain. Magnetron sputtering Zr middle layer on Ti surface could decrease the
thickness of oxide layer effectively, and the thickness of Zr middle layer had a great influence on
bonding strength of Ti/porcelain.
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Fig. 1 Morphologies of titanium surfaces
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Fig.3 Fracture surface morphologies of Ti/porcelain
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Fig. 5 Effect of preoxidation temperature on the element

distribution of Ti/porcelain interfaces
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Fig. 8 XRD patterns of titanium surfaces
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Fig.9 Element distribution of Ti/porcelain interfaces
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Fig. 11 Macroscopic failure appearance of Ti/porcelain
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Fig. 12 EDS analysis of titanium surfaces after

debonding
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