193

HRTEADE R
Journal of the Korean Institute of Surface Engineering
Vol. 35, No. 4, Aug. 2002

<EFEE>

TiAlA] XD45, XD47

al

AFD o Tt

I

%7 SHEe

o} $4 E@71E AFAE

High Temperature Oxidation of TiAl-based XD 45 and XD47
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Abstract

Alloys of XD45 (Ti45A12Nb2Mn-0.8vol % TiB,) and XD47 (Ti47AIZNb2Mn-0.8vol % TiB,) were oxi-
dized between 800 and 1000°C in air, and their oxidation characteristics were studied. The oxide scales
consisted primarily of an outer TiO; layer, an intermediate Al,os-rich layer, and an inner mixed layer
of (TiO;+ AlOs). Nb tended to present at the lower part of the oxide scale, whereas Mn at the upper
part of the oxide scale. The Pt marker tests indicated that the outer oxide layer grew primarily by the
outward diffusion of Ti and Mn, and the inner mixed layer by the inward transport of oxygen.
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Fig. 1 Weight change vs. time curves of XD45 and
47 during oxidation at 900 and 1000°C in air.
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Fig. 2 X-ray diffraction patterns after oxidation
for 80 hr. (@) XD45 at 800°C, (o) XDA47 at
a00°C.
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Fig. 3 SEM top view of the oxide scales formed
on XD47 after oxidation for 60 hr. (a) 800
T, (b) 900°C, (c) 10007C.

Fig. 4 SEM/EDS results of the cross-sectional
oxide scale formed on XD45 after oxidation
at 800°C for 500 hr.
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Fig. 5 EPMA result of the cross-sectional oxide
scale formed on XD4& after oxidation at
900°C for 250 hr. Etched.
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SEM/EDS results of the cross-sectional
oxide scales formed after oxidation. (a)
XD45 at 900°C for 250 hr, {b) XD47 at 1000
C for 60 hr.
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Fig. 7 TEM/EDS result of the oxide scale formed
on XD47 after oxidation at 900C for 26 hr.
(8) 1image around the scale-matrix interface,
(b) line profiles across spot 1-12.

Fig. 72 900°C, 26417 At3iA| A& o A W
FAge-g2AAH i TEMZEA 2aaA, U
F-Atsteha v g (ALOs, TiO) 2R HER ?”51
o Qlom, Aol BAldl= (1.7~26%) B=e| 2
27F 28E s AR (oxygen affected
zone) o] AR, VAo 2 Hekghe & S 9

CAtE A o Ale] Axd wEl mAld = Alo)

t}
AP =5 Tivh Joid A ﬂﬁﬂﬂﬂﬂhm%&
geb-mAEaA e 23 (02~33%)9 & =X
?ﬂﬁi»%%ﬁﬂ%ﬂl%éﬂﬂﬂ AL, 2A
de AFEATE & 5 Atk Z, Al FAEH,
NbE 2A dolMs Rgasts & 5 gl &
3, 71EY dFd 9dwEsY H@rtd Mne
MnTiOs, Mn,0s2 At8l= 3, H71E Nbie Abshehy



198 e LTI

TiO.ZWeoll &= Aoz ii’é}_ﬂ 2}21/} Az
A7) <31 Mn Nbe

282 EA5p7] B (Alesy
PEEE Aol ASTh

1.8 B

o] XD4sFE R ksl
& 1000°Cl M E ot gt W2t st
2Ti0 9 F-%/AL0s- YA %7}

TiO:+ALOs) dHEFoz sl slew,
Ing: 9% 3bstute], Nb Wl #Akstete] £2 1.8
EM Itk whetA, o) FAkstere: Tish Mnel2-9]

ol
>

o] gt abol] o, W F Akl Atsol 2o W HE
Aol o)all 2 wro] A|ul = 41T}
23
1. Y. W.Kim : J. Met. 41, July (1989) 24
2. Y. W.Kim : J. Met. 46, July (1994) 30

3.

10.

K. Kasahara, K. Hashimoto, H. Doi and T.
Tsujimoto : J. Jpn. Inst. Met. 54 (1990) 948
Y. Shida and H. Anada : Oxid. Met. 45 (1996)
197

. V. A. C. Haanappel, J. D. Sunderkotter and M.

F. Stroosnijder : Intermetallics, 7 (1999) 529
M. Yoshihara and Y. W. Kim : Gamma Titani-
um Aluminides, Y. W. Kim, D. M. Dimiduk, and
M. H. Loretto (Eds.) TMS, Warrendale, PA
(1999) 753

. G. Petzow and G. Effenberg: Ternary Alloys,

Vol. 7, VCH, Weinheim, Germany, (1993)

. D. B. Lee, Y. C. Lee, Y. J. Kim and S. W,

Park : Oxid. Met. 54 @,000) 575

M. P. Brady, W. J. Brindley, J. L. Smialek and
I.E. Locci © J. Met. 48, Nov. (1996) 46.

D. B. Lee, M. H. Kim, C. W. Yang, S. H. Lee, M.
H. Yang and Y. J. Kim : Oxid. Met. 56 @,001)
215



