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The effects of titanium surface oxidation prior to pure titanium/zirconia
sinter bonding on the interfacial microstructure and strength are clarified. (1) At 800, 900 and
1000 ° C, the oxide film grows with increasing temperature; under oxidation conditions of 900 ° C
for 1 hour, the pure titanium surface is covered with a rutile oxide film. (2) The surface hardness
of sintered zirconia shows about 1600 HV regardless of the oxidation condition of pure titanium. (3)

The oxide film formed at 900 ° C for 1 hour suppresses elemental diffusion during sinter bonding.
As a result, the formation of voids near the interface can be reduced. (4) The oxidation process
increases the shear strength of the bonded interface. The oxidation of the pure titanium surface at
900° C or 1000° C, as described above, suppresses the formation of diffusion reaction layers and
improves the interface properties.
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(a)Non treatment (b)800°C (c)900°C (d)1000°C
Fig. 1 TiO: formation by oxidation treatment to titanium surface.
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(a)Non treatment (b)800°C (¢)900°C (d)1000°C
Fig. 2 Surface roughness after TiO: formation by oxidizing to titanium surface.
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Fig.3 X-ray results for Ti surfaces.
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Fig. 4 Hardness vs Distances from the interface. Notes: test condition is 9.8[N] and 15[s]
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Fig.5 Microstructure near Ti/ZrO: interface 1300°C sintering.
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Fig.6 Interfacial microstructure after oxidation treatment.
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Fig.7 EDS analysis and line spectrum of bonding interface.
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Fig.8 EDS analysis and point spectrum of bonding interface (Non treatment).
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Fig.9 EDS analysis and point spectrum of bonding interface (900°C).
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