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Phase Transformation of Al,O; Scales Formed on Al-deposited Fe-Cr-Al Alloy Foil
Atsushi Anvon, Shigeji Tanicucm and Toshio SHIBATA

Synopsis

: The phase transformation of Al,O, formed on an Al-deposited Fe-Cr-Al alloy foil and an Fe-20Cr-5Al alloy foil of the

similar composition, and their oxidation kinetics have been studied in air at 1073-1373K using XRD, SEM and SIMS.

It was found that the deposition of Al promotes the growth of metastable aluminas. The transformation of metastable
AlLO; to @-AlO, formed on the Al-deposited foil is slower than that on the alloy foil. The values of kp for the growth
of a-Al,O; on the Al-deposited foil is smaller than that on the alloy foil in the temperature range 1273 to 1373K. These

are attributable to the purity of the Al,Os initially formed on Al-deposited foil.
The phase transformation of Al,Os is reflected by the scale morphology. The nucleation of -Al,O; occurs on the
surface of granular y-AlL,Os. #-Al,O, having a shape of whisker grows on the oxide surface. The morphology of

whiskers is more round, after §-Al,O; transforms to a-AlLO;.

We obtained the TTT diagrams for the phase

transformation of Al,O, scales formed on both foils in air in the temperature range 1073 to 1373K.
Key words : oxidation ; aluminum deposition ; Al,O, scales ; phase transformation ; morphology.
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Table 1. Chemical composition of alloys. (mass%)

alloy Cr Al Ti La Ce
A 19.1 3.2 0.16 0.006 0.036
B 20.2 5.1 0.12 0.017 0.043

C<0.01, Si<0.30, Mn<0.30

PRk 84 9 B25H 24+ PR 8 45118 12 A 33 (Received on Sep. 25, 1996 ; Accepted on Nov. 12, 1996)
% FTEIGH (bR) FMTZEAT (Steel & Technology Development Laboratories, Nisshin Steel Co., Ltd., 5 Ishizu-nishimachi Sakai 592)

* 2 KPRAZET 28 (Faculty of Engineering, Osaka University)

37



R 206 & & $AVol. 83(1997)No. 3

— X TREYS Y L. Lem T O E L 72, A ERTH Time, t./ ks
WIAID S 3D 2 LA STDAIR ML AD 109 36 180 360 720 1080 1440
Vb= NVDAIEFEDL . 8mass%TH v, Tablel DA
EHEB LI — DMK H L T 5, gl 1373K.u‘».?
22 =REEEERREBIEREBOMIKEE _n.-n""u

A 2> 650 X 60mmDERLER K 2 b L, 72 b >
THiE U TEILaBR ot L 7o, M bakBrid skER s % 140
DANIET VI F B OIER IR KRAH1173, 1273, 1373K (-
BOE LIRESUP IR A L IrE IR R ., SR Tt
YA 2Bl BT HETIT- 12, 1 A4 72 0 OffE5E
1 GRBR B AA & 9 90ks & T1d36ks, 5dkst L, 90ksklfiz
9ks—E & LI, 1HA4 20T LIZHHIRORBRE GR Y
TN EIRED . Img D RFFCHIE L 72, % 72, BB {LFERT 2536ks
KOS A, AT RE U e BR 2 4@
AL, ZOREZEEXTHEIE L 22576 FrEReR s L 72
%, FHTZER LI,

B A BB D 2, BTG 1 2 7R R - B AEE (SEM) Tl
L7z, A o ALBE 2 WA D SEM-EDX ST - & b 394
L7co BRALMI DRI E L CuKadf D AT % 1 12 3%E LIciE
HEE XAR I 268 (XRD) 2 TAT - 72, 72, BRILRB T 0% :
S HHOEREM MR FRT 512010, kA A4+ TR 0 5 10 15 20 25 30 35 20
18 (SIMS) % JH 72, t2 / kst

oo 1173K

- airO A
Lot wtte A
DY S i 1273K

.

.
.

.t

Mass gain, 4m-A~1/10"3 kg - m2

Fig. 1. Oxidation curves for specimens in air.
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Fig. 3. Change of Al content in specimens with
oxidation time at 1173K.
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Fig. 8. Outer surfaces of Al-deposited foil oxidized
in air at 1173K. :
a) 3.6ks; b) 36ks; c) 180ks; d) 1080ks

Fig. 9. Oute}r{ surfaces of alloy foil oxidized in air at
1173K.
a) 3.6ks; b) 36ks; c) 180ks; d) 1080ks
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med on specimens oxidized for 3.6ks in air
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