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Fig. 1 Oxidation kinetics curves for TiAl
(a) —Oxidation for 100 cycles at 1173 K in air; (b) —Oxidation for 140 cycles at 1123 K in air
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Fig. 2 SEM micrographs of oxide scales
(a) —After 140 cycles at 1123 K; (b) —After 100 cycles at 1 173K
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Fig. 3 Morphology of crosssection of TiAl after oxidation for 140 cycles at 1123 K in air
(a) —BSE image; (b) —SEM image
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Fig. 4 Cross section micrographs of oxide

scales after oxidation for 15 cycles at 1173 K
(a) —BSE image;
(b) —Scales spalled at the metal/scale interface;

(¢) —Buckling scale before spallation
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Fig. 5 BSE image of cross-section for TiAl

after oxidation for 100 cycles at 1173 K
(a) —Morphology of oxide scale;
(b) —High magnification image of interface

betw een metal and oxide scale

Z B I AR AN DL 7™ AR 1 . IR ST 4 R R
W, FEAE I AT R AR W R AR )
Eavans$2 H1*, 295010 252 F i DI, AL 2
TN I AR R @Ae T I REN R &
JRF S 5 T AR A R 4 & i, SRR Se TR Rk
WA BIVI R, MEWR, RaALERE Bz
II: WeREA R/ )8 F il 45 & 0 SR Yy e &5 15
J155, TSR JZ B 5 i B ok i e T R T . 1R 4
(c) ME 4(b) M, AL RV A 70 A,
R AAEENIR SR A XA R g
1 KT . AR )8 F T i SLIR s T
PHEREERENEIS T AEAFAE SN A A, A
ALJZ A B s 246 18 77 (3K I 5 28040 J2 A 48 1 2 A
WATAE BN A7) A AL R Tk, e 28 e 7 )
. oKW, AR FVE RN ) Qe X



* 322 ¢ P E AT 4 8 2000 4 6 H
a5 Bt

Ve i [ ENSAM K2 LM3 S s $2 it
T X A7 N 3R A

i
i)
L
=

T

[ REFERENCES]

[1] Kim Y W and Dimiduk D M. Progress in the under

1
-1
A
=]

standing of gammer titanium aluminides [ J]. JOM,
1991, 43(8): 40- 47.
-850 [2] Becker S, Rahmel S, Schorr M, et al. Mechanism of

Residual stress/MPa
&
=

isothermal oxidation of the intermetallic TiAl and TiAl
-950 N X ; A alloys [ J]. Oxid Met, 1992, 38(5/6): 425- 464.
2 4 ¢ 8 10 12 [3] Taniguchi S, Shibata T and Itoh S. Oxidation behavior

Cycles
of TiAl at high temperature in purified oxygen [J].
B 6 TiAlWlFEAE 1173 K Pl A A A2 Mater Trans JIM, 1991, 32(2): 151- 156.
Ti0, A 5k 42 N ) A8 4k [4] Shida Y and Anada H. Oxidation behavior of binary Tt
Fig. 6 Evolution of residual stress in Ti0, Al alloys in high temperature air environment [J]. Mater

Trans JIM, 1993, 34(3): 236- 242.
[5] Dettenwanger F, Schumann E, Ruhle M, et al. Mi

phase of TiAl sample during cyclic oxidation
in air at 1170 C

crostructural study of oxidized ¥TiAl [J]. Oxid Met,

o2 ul A ZE RV FT C 2 Se Il bt e . 1998, 50(3/4): 269- 307.
[6] Becker S, Schutze M and Rahmel A. Cyclicoxidation
4 Q'ﬂ:l:-i/t\ behavior of TiAl and of TiAl alloys [ J]. Oxid Met,

1993, 39(1/2): 93— 106.
[7] Taniguchi S, Uesaki K, ZHU Y-C, et al. Influence of

1) U B2 W TiAL 9 B0 48 A0 1 RE 1 B 22 A
E TiA] under thermsl eyele condifins 1T « Maber Sei Exg;
2) FMENRE RELEER FAES . Tr 1998, A249: 223- 232.
49% A1 7E 1 173K KAR
3 GULEZ RGN S, HHEERL: SR of metal [ J]. International Materials Reviews, 1995, 40
B0, A S S (T [= A b b (L I= 40

niobium ion implantation on the oxidation behavior of

[8] Evans H E. Stress effects in high temperature oxidation

Cyclic oxidation behavior of Y-TiAl in air

WANG Wei', ZHANG Yong gang', SHI Jing-yu', CHEN Changqi', Vicent. Ji’
(1. Department of Materials Science and Engineering, Beijing University of Aeronautics and Astronautics,
Beijing 100083, P. R. China
2. LM3-ENSAM, 151, Boulevard de 1’ Hopital, Paris 75013 )

[ Abstract] The cyclic oxidation behavior of ¥TiAl in air has been studied at 1 123K and 1173K. The morphology and microstruc-
tures of the oxide scales were examined by SEM equipped with EDS. The residual stress of oxide scale was measured by X-ray stress
instrument. The results indicated that temperature is an important factor affecting the properties of cyclic oxidation, the oxide scale
spalls at interface between the metal and scale with possible mechanism of spallation in localised decohesion and buckling before the ox-

ide/ metal interface fails.
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