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Abstract The oxidation behaviour of Fe-XAl-0.1Y(X =5, 10, 14 wt.%) alloys were investigated at 1073, 1173
and 1273 K in oxygen/ nitrogen gas atmosphere for 1~24 hrs using SEM/EDX, XRD and EPMA. The weight
changes of Fe-XAl-0.1Y alloys followed the parabolic rate law. Oxidation rates of 10Al and 14Ai alloys were
ten times lower than that of 5Al alloys. This is attributed to the formations of protective Al,Os; oxides on the
surface of 10Al and 14Al alloys. The oxidation product scales of the 5Al alloy showed that thick iron oxide
scales(Fep03, Fe3O,) containing porosities formed during early stages of oxidation. With continued oxidation,

aluminum oxide was formed at the alloy/scale interface.
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Fig. 1. Weight change of Fe-XAl -0.1Y alloys(X = 5, 14)
exposed to high temperature oxidation environment at 1073,
1173 and 1273 K.
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Table 1. Parabolic rate constants of Fe-XAl-0.1Y alloys (X =35, 10, 14)

Temp. K (mg’cm *sec™)
alloy 1073K 1173K 1273K
K, 9.8 X 107 Ky 6.5 %107 Ky 3.4x107
Fe-5A1-0.1Y > > >
K 23X10 Ky 13X 10 Kp2 8.4 X 10
Fe-10A1-0.1Y 2.1x10° 3.3x10° 3.5%107°
Fe-14A1-0.1Y 22X 107 3.4%107° 3.5%107
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Fig. 2. SEM/EDX spectra from the scales formed on Fe-5Al-
0.1Y alloy exposed to oxidation environment at 1073 K for
1 hr and 13 hrs.

33730 77ke BAYPEELS Fe,0,2 EAHUT &
F71A9 Q- W FERAZ(B)S Fee 52.8 at.%, Al
125 at.%, O 3472 at%® HEF-2A 2Rt Al 947}
=24 YEI S B2 FeAl,0,9] ASHEE AZAHIAG. ©
213t AtstEo] PAHE RE Sacgusa 5 AFAHY
off o3t Al Yivt Abaéte] kg0 2 WA 4tslso]
AAAFAAA 7F R ALO; AFetEF A A=
FeO Ats}& 3 wh&ste] 2AY W59 FeAl,0,9] 4Fsh
E2 WHYE &4 & 7ol =71 diolty. 28
olE W59 ALO; E FeAl,0,9] At3lEo] Holeo] ¢
ke welshe Aoz 2R83lHA 7P 9 g

o] AYEEE shatd Aol FEIA P4t v

2 YEAEO% Yojt Ao w "@7—}5]‘:]'

o o]rl

FAMEE FAGA FAESE dofd 1347 mZef
A} FAEE Fig. 2y VrEhpSin *Pi}% 2 2%
2 339 B9 vl 2olx vk =849 48

]%ﬂ o iﬂﬂ¢ﬂﬁiq%@4q
AgeA 2AH T 9= AL L]—E]—LHO"
ok BUZO) RANNESE of7ie] A4S Aol ¢

o AsHETL FeyOy AMSHER A H AT ]E
2L 173K SEoA 2447k =238 3HE T=g]
1848 AFE Fig. 39 JeERATE e A
EAA AAERI YEASIE=L. JF W H
A% 3T Ut dEAHE vl
gastaal dEIAE Lﬂ'ri EAPNES
L}E}lﬂ?i‘:]' olE "}i} £ Hi o
2 Ashe st A

azr&“u ‘@7442401] 1o st

EPMA

mln
rlo

ol
Lo,

Nl

2

&

>
g
o

o 1

ox T ¢
N, o
01_‘1-4
;L‘:

2o
o

o

olo ofk
MH,

4 ox M
Br o> o
k)
i

% o S,

fo ox
2 e
1o
4
o
ON oN'
_\
_>'~1_,
L
1o,
(o o
ifie4
ole
)
L
oz H

=
o
=

o oo oAl rjn oft % pR _\°.L

o A

_\Ir_‘
i
rlo
pou)
lo

Arbitrary Intensity(cps)

100 200 300
Distance(m)

1173K 24hrs

EPMA profile

Fig. 3. EPMA line profile of cross sectional scale formed on
Fe-5A1-0.1Y alloy at 1173 K for 24 hrs.
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Fig. 4. SEM/EDX spectra from the surface scales formed on
Fe-5A1-0.1Y alloy (X =10, 14) exposed to oxidation
environment at 1073 K for 1 hr.
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Fig. 5. X-ray diffration patterns of oxide scales formed on Fe-XAl-0.1Y alloys (X =10, 14) to oxidation environment at 1273 K

for 21 hrs.
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Fig. 6. EPMA line profile of cross sectional scale formed on Fe-10Al-0.1Y alloy at 1273 K for 24 hrs.
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