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Fig.1 XRD pattern of Ti-42AI-8Nb alloy after oxidation for
20 h
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Fig.2 Microstructures of Ti-42Al-8Nb alloy before oxidation
(OM) (a) and after oxidation (SEM) (b)

2.3 FishhFehzk

K 3 N4 A R H A Ti-42A1-8Nb &4 1F 900 C%
AP LREE 20 h RSN i 2. IR AT, 2R
HA Ti-42A1-8Nb 5 E&fELT 20 h AL S E R

3.77 g/m?.
& J& [ SR A 3G B 5 AR A R 1) 36 A2 DA ok R 9 200,
AM" =k t (1)

K@) AM HEAIEE (g/m*), n HEEE, kA
A SN R F A, t O EARI ] Ch) o A & e i)
Aesh R, xbal (L PHILHOS B, WA

In(AM ):=1|nt+1|nkn (2)
n n

V3 R RO £, E I ERE, RS T
X (D FREREE, WAL 20 h &L EE TS
on ME, n=1.78. HEIEEE A, Ti-42A1-8Nb &
SRS 20 h AL, AL T Pudisg J .
— R, AEEVIIRER, FEERR, 254
I ENE R HT G, A R4St , ik
AR BB 1 2 1. TAANEA SCER AT A, 2y
nN<2 B, UiBAEARUE RS T I, . FLI
F ST BE A R HOR S A 2 SRR, AT AR A
AR SZ A7 HORT 2 T A A g V2 1o L R] 5
2.4 XPSHZERDHR

K 4 R4 F A4 TIAl &4 1F 900 ‘CHAL 20 h
JEANRTH XPS &t . B TLLE H, ZE 41T
23l 20 h WSS, R 7 Tiv AlL O N 4 By
fEUESN, B Cl1s /775, XM TREMERNIHET
R TG Yot I, FOX ol SR T V5 G 1 50 8 B i Ik
T rp 30 17 A2 P2,

N TR I R G5 R TR Ay, 4 IR 4 Fhoe
F I XPS &5 it 47 /0¥, B 5 NiZ TiAl & 478 900 C
Ak 20 h JEAMRE AT E I XPS ERE . WA LA

N

N\

Mass Gain/g-m g
N w

o
T
[ ]

0o 5 10 15 20
Time/h
B3 Ti-42AI-8Nb &4 900 CEIE A b3l S 2k
Fig.3 Static oxidation kinetic curves of Ti-42Al-8Nb alloys
at 900 C
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Fig.4 XPS spectrum of Ti-42AI-8Nb alloys after oxidation for
20 h

XHRT &R A O AS, kbl 3 M A
AR EALD . 454 Ti2p. Al 2p A1 0O 1s Y XPS 45 %73
BT, UEHTBEIRE S SRR T 3 RIS TR A ER S AL A
AlLOs. [F I N 1s 7778 AN, 455 685 7l v 397.60 eV
F1399.41 eV, 5 HHAE fi 75 M TR B AL SR AR IS AT AR B T
RALDAFEAN -

Intensity/a.u.

468 464 460 456 452

Intensity/a.u.

Intensity/a.u.

540 538 536 534 532 530 528 526 524

Intensity/a.u.

408 404 400 396 392
Binding Energy/eV

KI5 Ti-42A1-8Nb & &AL EANETH & TR I XPS Kl
Fig.5 XPS spectra of the outer surface of Ti-42Al- 8Nb alloy:
(a) Ti 2p, (b) Al 2p, (c) O 1s, and (d) N 1s
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Fig.6 XPS spectra of Ti-42AI-8Nb alloys oxidation scale after
60 s etching: (a) Ti 2p, (b) Al 2p, (c) O 1s, and (d) N 1s
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Fig.7 XPS spectra of Ti-42AI-8Nb alloy oxidation scale after
180 s etching: (a) Ti 2p, (b) Al 2p, (c) O 1s, and (d) N 1s
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XPS Study on Oxidation Scale of Ti-42Al-8Nb TiAl Alloys

Liu Jie, Xue Xiangyi
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The structure, phase composition and element distribution of the oxidation scales were analyzed by XPS for the Ti-42AI-8Nb alloys
which was oxidized at 900 <€ for 20 h in air. Results show that the outside of oxidation scale is composed of TiO- only, which is achieved by XPS,
and it is different from the XRD analyses. The mixture of Al,Os, three kinds of titanium oxides and a few nitrides exist near the outside of the scale.
The content of Ti oxide with high valence state increases along the direction from the substrate to the outside of the sample. There is no presence
of the other two Ti oxides with lower valence state in the outside of the scale, while only TiO, exists. It is concluded that the whole process of the
TiAl alloy is promoted by the dissolution and diffusion of the O atom; therefore, the multi-stage variation occurs in the scale with different depths
for different oxidation time, and  the structure, composition and contents are different in the oxidation scales.

Key words: TiAl alloys; oxidation; oxidation scale; XPS; oxidation mechanism
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