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[Abstract]

A Study on Oxidation Behavior and Cytotoxicity Test of
Ti-10Ta-10Nb Alloy

Hong-Kyu Cho, Doh-Jae Lee*, Kwang-Min Lee*, Kyung-Ku Lee*
Dept. of Dental Laboratory Technology, Kwangju Health College
Dept. of Metallurgical Engineering, Chonnam National University*

A new Ti-10Ta-10Nb alloy has designed and examined some possibility of forming more passive
oxide film by oxidation treatment which is closely related to corrosion resistance and
biocompatibility. Ti-6Al-4V and Ti-10Ta-10Nb alloys were prepared by consumable vacuum arc
melting and homogenized at 1080for 24hours. Alloy specimens were oxidized at the
temperature range of 400 to 760for 30minutes, and the oxide films on Ti alloys were analysed
by optical microscope, SEM, XPS and TGA. Cytotoxicity test was performed in MTT assay treated
L929 fibroblast cell culture by indirect method.

It is found out that the oxide film on Ti-10Ta-10Nb alloy is denser and thinner compared to Ti-
6Al-4V alloy. The weight gain during the oxidation was increased rapidly at the temperature above
650°C for Ti-6Al-4V alloy and above 70C for Ti-10Ta-10Nb alloy respectively. It was analysed
that the passive film of the Ti alloys consisted of TiO2 through X-ray photoelectron spectroscopy
(XPS) analysis. It is found out by cytotoxicity test that moderate oxidation treatment lowers cell
toxicity, and Ti-10Ta-10Nb alloy showed better result compared to Ti-6Al-4V alloy.
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3 A% B4 5 AN ATl A5, SR
A o] gtk A ol Q1gwEot X
B} ABUE SO YAYRE de) AHgET

Ath(Black & Hastings, 1998; Andreas &
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oz AREI glo, 2|} Zofo A mi4
A, HEE 23 Wy AR so2 /s o]
ArE-E 1 Qi (Kawahara et al, 1980;
Kasemo, 1983; Hobo et al, 1989).
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Yumoto et al, 1992; Ahmed et al, 1995;
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{Fig. 1) Optical microstructures of Ti-6AlI-4V(a)
and Ti-10Ta—10Nb alloy (b). All specimens
were homogenization treatment at 1050°C.
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(Fig. 2> TGA curves of Ti alloys as a function of
oxidation temperature.
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s

St Avls 39 ASkSe] HSAE AHAT=
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Ao AAs AXY o] HAL 18 99| TGAZA
ol A 650 Tl A FARE Akekrt HAgE A
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(Fig. 3) SEM micrographs of Ti—6Al-4V(a, b, c)
and Ti—10Ta—10Nb(d, e, f) alloys oxidized
at 400C(a, d), 550°C(b, e) and 650°C(c, f)
for 30 min.
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(Fig. 4) The Ti2p Narrow scan results of Ti—6Al—-
4V alloy(a), and Ti-10Ta—10Nb alloy (b).
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(Fig. 5> Morphological changes of cells of (g, c, e)
Ti—6A-4V, (b, d, f) Ti=10Ta—10Nb alloy
with oxidation condition. (a, b) controlled

(c, d) 650°C, 30min. oxidized
C,30min. oxidized.

(e, f) 750
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(Fig. 6y Cytotoxicity of oxidized specimens by
MTT assay.
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