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Abstract The thermomechanically treated Ti-45.4%Al-4.8%Nb(at%) alloy was oxidized between 800 and
1000°C in air, and the oxidation characteristics were studied. The dissolution of Nb in the oxide scale was
observed from the TEM study. The Pt marker test revealed that the oxidation process was controlled by the
outward diffusion of Ti ions and the inward diffusion of oxygen ions. During oxidation, the evaporation of Nb-
oxides was found to occur to a small amount. Niobium tended to pile-up at the lower part of the oxide scale,
which consisted primarily of an outer TiO, layer, and an intermediate Al,Os-rich layer, and an inner mixed

layer of (TiO, + Al;Os).
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Fig. 1. Thermomechanically treated Ti-45.4%Al1-4.8%Nb. (a)
XRD pattern, and (b) etched SEM microstructure.
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Fig. 2. Weight gain curves of Ti-45.4%A1-4.8%Nb during
oxidation. (a) heating from room temperature to 1000°C with
a heating rate of 2°C/min, and (b) isothermal oxidation at 800,
900 and 1000°C.
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Fig. 3. X-ray diffraction patterns of Ti-45.4%Al-4.8%Nb after
oxidation between 800°C and 1000°C for 60 hr in air.
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Fig. 4. SEM/EDS analytical results of cross-sectional images of Ti-45.4%Al1-4.8%Nb after oxidation. (a) 900°C for 25 hr, (b)

1000°C for 60 hr.
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Fig. 5. SEM top view of surface oxides formed on Ti-45.4%Al-4.8%Nb after oxidation between 800°C and 1000°C for 60 hr.
The surface morphologies of oxidized Ti-47.1%Al and Ti-50.6%Al alloys are also presented for comparison.
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Fig. 6. SEM top view of Ti-45.4%Al-4.8%Nb after oxidation
at 900°C for 60 hr.
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Fig. 7. SEM cross-sectional image of Ti-45.4%Al1-4.8%Nb
after oxidation at 900°C for 60 hr.
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Fig. 8. Ti-45.4%Al-4.8%Nb after oxidation at 1000°C for 30 min. (a) TEM cross-sectional image, (b) enlarged view of the oxide

scale, (¢} EDS spectrum of the dark grain shown in (b).

SAA B HRAE BEEE marker HEL G A
olth 900°C, 6017 A S o & §}“¥01 FAY4
U]r ASHE A dlske R BRSEn 48
T WA gAlske & 98gd Aaﬂ Argiete)
o] Aslxlo] Atsiuhe majel delzich PyAyt 9
TiO, S o] WEE o] lgE FHolx Tigl gy gt
ol A% dojdg vl TIALNbEFe] Ahz}
AAe] iREdR Tio] Rl o] AuiEe ¢
Utk 2#d], 7189 dFlME B84 marker?t £
TiO, % E®o] $A6te 4tae WRgidgre] 443}
& Ao Asiout ol 4o ReA
marker’} 8§ TiO, 3 HHd] A& o= Ti7t 9%
B4 & o marker’t &AFEO] o8 R B9
o} F3A 7] WA, ol AL marker7} A3HE

AQHET 2805 dojur] ok Fig. TIME PyB)
© 24FEA 98 T, F sz sk Yok

Fig. 8% Ti-454%Al-4.8%Nb A th3F TEMEA] ¢
o 1000°C A 3087 ASAIE RS- bR At
Zws] 2SR gkotr] wiEo] Fig. 8(=) ﬂOi aul
nm=171¢] A AslE APl EAEY, B8 4
BYEe] 43 FHE U Tio % ALOEREE )
uﬂx{g‘g 2«13?:151 ?tgtg} - ﬁoioq o}a}g} e EDS
BEEHE B9 o5 AHEES FE TIOYS ¢ +
Uew, Nb-4tstEol AR A3 Ae Gtk
Fig. 8y Zufg& o ARRlogA F99 e
100 nm=7]9) < YA, Fig 8oyl vebd EDSE
Mo BRE N/t 388 Tio, 23 Yol Fig. &)l
A Sid s TEMAE #9385 AFEE Si dummyo)
A g guigle Folg

Ji&‘, u&t
Mr to

r&%m—%rlr Mo 2 > 2 o

4.4 B

Ti-45.4%Al-4.8%NbEFS AF8A] Nbe 2Habehfjol] 52

g3 By ol Ui e 3
oz Ry Faghd, stalvhiold EdE NpAstE R

:keL
mE

Hd NbABER Ho]

2k}
Nbej H7toll o8] TAIES ¢
), sl e Tiole-g] oj¥-ghk
Jbo ofsf ujgr}, akspeke (%
He TiO, ¥ ASe| A
ALO-Yd F0Ey/(A 23¥Yes pAEe

(TIO+ALO;) SHE-2(TIN 233 02 745, Noe
Ahstate] shie} 2 HAYE A4S o

1.

i)

Ed

Ao

. F. H. Froes, and C. Suryanarayana, Physical Metallurgy

and Processing of Intermetallic Compounds, Chapman &
Hall, Inc., NY, p.297 (1996).

.Y W Kim, J. Met,, 46(7), 30 (1994).
. G. Welsch and A. 1. Kahveci, Oxidation of High Tem-

perature Intermetallics, TMS, Warrendale, PA, p.207
(1989).

. 1. C. 1. Okafor and R. G. Reddy, J. Met.,, §1(6), 35 (1999).
. V. A. C. Haanappel, H. Clemens and M. E Stroosmijder,

Intermetallics, 10, 293 (2002).

. B. G. Kim, G. M. Kim and C. I. Kim, Scripta Metall.

Mater., 33, 1117 (1995).

. Y. Shida and H. Anada, Mater, Trans., 35, 623 (1994).
. M. Yoshihara and K. Miura, Intermetallics, 3, 357 (1995).
. Ternary Alloys edited by G.Petzow and G. Effenberg, 7,

390, MSI VCH, (1993).

. M. P. Brady, W. I. Brindley, J. L. Smialek and 1. E. Locci,

I Met., 48(11), 46 (1996).

N. F Fedorov, O. V. Mef'nlkova, V. A. Saltykova, A. P.
Plovovarova, M. Dib and V. L Strakhov, Russ. J. Inorg.
Chem., 34, 741 (1989).



