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Abstract The oxidation behaviors of Ti-10Ta-10Nb alloy and Ti-6Al-4V alloy were studied in dry air
atmosphere. Specimens were melted in consumable vacuum arc furnace and homogenized at 1050°C for 24 h.
Hot rolling was performed at 1000°C. Specimens of the alloys were oxidized as the temperature range
400~650°C for 30 min. The oxidation behavior of the alloys was analysed by optical microscope, SEM/EDX,
XRD, XPS and TGA. Immersion test was performed in 1% Lactic acid. In the microscope observation, oxide
layer of Ti-10Ta-10Nb alloy was denser and thinner than Ti-6A1-4V's. The weight gains during the oxidation
rapidly increased at the temperature above 600°C in Ti-6Al-4V alloy and 700°C in Ti-10Ta-10Nb alloy.
According to XRD results, oxide layers were composed of mostly TiOy(rutile) phase. It was analysed that the
passive film of the Ti alloys consisted of TiO; through X-ray photoelectron spectroscopy(XPS) analysis.
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Fig. 1. Optical microstructures of Ti-6Al-4V(a, ¢) and Ti-10Ta-10Nb alloy (b, d). All specimens were homogenization treatment

at 1050°C(a, b) and hot rolling(c, d).
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Fig. 2. TGA curves of Ti alloys as a function of oxidation
temperature.
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Fig. 3. SEM micrographs of Ti-6Al-4V(a, b, ¢) and Ti-10Ta-10Nb(d, e, f) alloys oxidized at 400°C(a, d), 550°C(b, e) and 650°C(c,

f) for 30 min.

Fig. 4. SEM micrographs of Ti-6Al-4V(a) and Ti-10Ta-10Nb
alloy (b) oxidized at 650°C for 30 min.
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Table 1. EDS data for the areas shown in Fig. 4.

Chemical Composition(at.%)

Point -
Ti (0] Al v Ta
1 17.91 67.71 12.78 1.61 -
2 24.43 59.75 14.48 1.34 -
3 44.15 55.85 - - -
4 34.39 65.61 - - -
5 35.70 62.49 - - 1.82

Fsha] P T s AL upgEo] A4
= EZE ALOE 9 &
[e]

o 3tH Ti-6Al-4VEH=
9 ALO;9 TiO, 9] o] ¥z
f‘fé*éElU% 7P e ArEEe ALO;, M
—r-/] AslEe Ti0, 2 FAE-E BA39T Fig. 4(b)
= Ti-lOTa-lONb%LT_:L" AslES BAs Aot B
of 4w AgEL2 T, OF TA FHA
Ho] o] AtgtEo]l PA Y de FHoE AGHH,
FA dulel 2Aatel= AL YeRR] &ttt At
E g4e {g AfollvAl -2 TiO, 7} -888.8 Ki/mol,
Nb,Os7} -1766 K)/mol, Ta,0s7}F -19010.99 KJ/mol & 3
HE A ERE Ta0: 8 A& & 5 9o EDSEA
AARRE AT FAo] o
Tiga9 2ol whe He| hds 28 A8l XRD
A% Z3E Fig. 590 JEPAATE Fig. S@°lA Ti-
6Al-4VEZ2] 9 rutiled2] TiO, ®at ofuz} ALOY
27} et om ol Fig. 4(a)2] EDSAF] Ve S
o] Ale] 2kAot A NEE3te] EHo| FAFH Zow 7
ST} Fig. S(b)E Ti-10Ta-10NbEE <] AHSpA|7bell wh
2 XRD 3AZA FiguredlA 71942 #H7FE Taol
L Nb3gHE-2 yehtA] ekghetl, ol EDSEA A7
|

TS AT
oA Uehxol ™ 4SSl E Tatte] 2% I18H

émfmkwuﬂ

d0] Tao] A



AAE Tzl AsEd niXls Ta ¥ Nb 3719 9% 215
S Ti
(a) . @ TiO (Rutile) (b) . ST
> & - & - . * Ad # TiO (Rutile)

o)

l R
X! Jl’“ PSSO S U 5min.

Intensity

T LU T T 1

2-Theta

273
W Somin.

20min.

7 1
10 20 30 40 50 60 70 80 20 100

Intensity
*
*
*
L 4

2-Theta

Fig. 5. X-ray diffraction patterns of Ti-6Al-4V(a) and Ti-10Ta-10Nb alloy(b) oxidized at 650°C for 5, 20, and 60 min.
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Fig. 6. Cross sectioned SEM micrographs of Ti-6Al-4V(a) a
Ti-10Ta-10Nb alloy(b) oxidized at 650°C for 120 min.
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Fig. 7. ESCA results of Ti-6Al-4V(a) and Ti-10Ta-10Nb alloy(b) oxidized at 650°C for 30 min.
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