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Surface Characteristics of Anodized Ti—-xNb Alloy

Yoon, Chang-Suep, D.D.S., M.S.D.
Director : Prof. Ko, Yeong-Mu, D.D.S., M.S.D., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

In order to investigate the surface characteristics of anodized Ti-xNb
alloy, the Ti containing Nb up to 3wt%, 20wt% and 40wt% were
melted by using a vacuum furnace. The samples were cut and
polished for surface roughness test and anodizing and then
homogenized for 24 hr at 1050C. And then titanium anodic oxide layer
was formed on the specimen surface in an electrolytic solution of 1M
phosphoric acid at constant current densities(0.3A/cr’) by anodizing
method. The effect of Nb content on the pore size, the morphology and
crystallinity of Ti oxide layer formed by the anodic oxidation method
was investigated. Microstructural morphology, crystallinity, composition
and surface roughness of oxide layer were observed by scanning
electron microscopy(SEM) and X-ray diffractometer(XRD),
Energy-dispersive spectrometer(EDS) and roughness tester,

respectively.

These result are as follow :

1. The structure of alloy were changed from a-phase to B-phase with
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increase of Nb content.

2. From XRD results, the structure of TiO: formed on the Ti-xNb
surface was anatase, intensities of TiNbQOs, TiNb2O7; peak increased as

Nb content increased, but intensity of TiO» peak decreased.

3. Surface roughness test and SEM results, pore size formed on

surface and surface roughness decreased as Nb content increased.

4. Line analysis results, intensity of Ti peak was high in center of

pore, whereas, intensity of O peak was high in outside of pore center.
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Fig. 1. Schematic diagram of anodizing cell

Table 1. Surface roughness values of Ti—-xNb alloy.

Sample R.(Polished) R.(Anodized)
Ti—-3Nb 0.1318xm 0.3570m
Ti-20Nb 0.1245/m 0.2336/m
Ti-40Nb 0.1285/m 0.2213/m
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Fig. 2. OM showing surface morphology of Ti-3Nb(a), Ti-20Nb(b) and
Ti-40Nb(c).

Fig. 3. FE-SEM showing surface morphology of Ti-3Nb(a), Ti-20Nb(b)
and Ti-40Nb(c).
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Fig. 4. X-ray diffraction pattern of Ti alloys.
(a) Ti-3Nb, (b) Ti-20Nb (c) Ti-40Nb
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Fig. 5. SEM micrographs showing the surface morphology of anodized

alloy.
(a),(d) Ti-3Nb (b),(e) Ti-20Nb (c),(f) Ti-40Nb

_16_



Intensity

Ti

TiO, (anatase)
TiNbO,
TiNb,O,

(©)
(b)
@

2-Theta

Fig. 6. XRD showing the elements of a
(a)Ti-3Nb  (b)Ti-20Nb
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