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Fig. 1 Microstructure of the two Fe-Y alloys. (a) Fe-15Y, (b) Fe-30Y
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Table 1 Approximate parabolic(g’cm™ *s™ ') rate constants
for the oxidation of two alloys and pure metals in 0. 1 MPa O: at 600~ 800°C

t/C 600 700 800
Fel®! 1.0x10° 10 9.0x10"° 7.7X10" ¢
Y irregular 6.6X107° 3.9%10° ¢
(i) 8. 1x10° 1.3x10°° 1.2x10" %
Fe-15Y (a) 7.2X 10710 - -
(f) 5. 1x10° 1 linear linear
(i) L.1x10- " 9.2x10"°
Fe-30Y (a) 2.2%10° 10 irregular -
(f) 6.9x 10" 1 linear

(i) initial values: (a): average valuer: (f) final values
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Fig. 2 Oxidation kinetics of pure yttrium(a). Fe-15Y(b), Fe-30Y(¢) at 600~ 800°C for 24 h

Fig. 3 SEM images of the cross section of Fe-15Y (a.b.c) and Fe-30Y (d.e.l) oxidized in 0. 1 MPa 02
(BEI) for 24 h. (a).(d) 600°C, (b),(e) 700°C, (c).(f) 800°C

Fe-30Y 7k 600°C [P 5L B fz 70 2 7 Fea0s( 1 3d) , IRAME AL HH Fes04. Y205 IR A 404k
ARG, BN E R Y FINAALX. 78 700.800°C 4 AL 7= 4= 1 IR SEAL I 454 5 Fe—



338 B R S P R 113

15Y 7£ 800°C iFHALL( Pl 3e-3f) . 3X Al 1K 45 4 5 4 [ 75 4 70 AR S0 R 404k 2 Ha LS TR & 7R
Hf A R B AR 5 # Y DUOUHE I TR B ], RS E A S E Y KA A B
(R FE1H, KBO N B S IPIIR R AL B, 54 Fe-5Y &4, Y N EAX EIE T 4k
I, Fe-30Y [ P 4402 L BE7E 600°C A1 800°C /)h TR AL I, {H 700°C IF Py M 4 A0 JEE B2 Bl A
53, AL 2 1T 3 B Le AN AL R R

2.3 itig e
TS U B 8 T B P o £ o Lo PeOeRxO,

AR I SR T, BRI R AU P

HAL T Fea0s3 Y205 BIEGE X, Fe 1Y logPs, o, Ps

Y] R A A, DR ER S b A 4 T REE R 1 - 2

Y AN Y A AT, o

ot A S AP EBEAT (SR Y 19 1 u e

WAL [ 4 JE =90 Fe-Y-0 R Fe fAI0 I

SRR, SR W, R 8 4 R )R o . o

FAFE R ALY, B Y 76 Fe o 1 [H 44
(o #) v Fe M)A Feir Y2 B4H) <Fex
Yo(Y #) FesY (S A \FeO F1 Y205, A1 of the ternary Fe-Y-0 system with an indication of the
%A% IE G HENY FeYOu, actual diffusion path [da;.-;hed line)
FesY3012, FeisYsO Hl FeY Os. 1T Y205 (IFGENELE FeO f, R o AR Y MRPEH/, M
L5 PRI A () I ST 467 11 25 4 IRV AE o A TR E DX AL 54 22 180 11 SF- 187 480 20 T b i o P
(aFe0-Y205) \P2(aFe0) P3(aB-Y203) \Pa( fF-Y205) Ps(Y-6-Y203), P A EH A . FLAE
S U R B 1) P b S R, TR ORGSR LR, RIS SR A R B
RATERALIC Y B ST, GO P 410 HLE RN s A e N AU I SRV AEL X
AR B 78R Y OB AR X RS B WA B ) e A E S S A
(™ s 42 . AR I R (4 HEC A2 A i 1] o T, e R e TR 22 IR 35, A 4 B 41 e e 4]
AT P 1R K A B A B 1l 23 R Sk A . AR S o AR AR A A R A A kL SR R O AE
VFZ 5 A G, T LR N A2 s,

B A A R P 404 DX ) A K R S A 26 A, I AN AL IRA 1 Fe (540 41 1k
i, AT LAV 5 N A0 2 L. A, A DX 1 48 Fe SEAACRTSR LA A1 0 b 1 440 42 B0k
LR, 4 Y 3T W b i A 15, R4 Y 76 Fe FRIOY BORBUR LA Do/Dy AEH K.
M aak'™ £ T 75 T A PE 41 0 AN A I 4 1 R o VS IR 41T W SR B 1 SE I T R, A
Wagner'® 4 i P AT AU A R H S Ak 1 35 A 7 6 i) 80 S A B8 HS 190 755 By R I gk, % R
DL g= 4Y’Dot (1
N, 8 A S IWILE LB TS0 A LR, ¢ SRR A), v 232 A AL 3R (1) 3 ) 2
Sk, fERILANE A O SRR, y Tl Rk 2 X 2) o5

Ni G(Y) erf(¥) = erf(uo)
ONS~ F(h) erf(Y) (2)

N S48 A L e A PR IE, N§ 2 B 765 & IR (IR0 50) .

G(Y) AT F(h) 52 P>l Bl ek 2

Fig. 4 Schematic isothermal phase diagram of Fe-rich corner
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OXIDATION OF PURE YTTRIUM AND TWO Fe-Y ALLOYS
IN 0. IMPa O: AT 600~ 800°C

LI Yuanshi"?, NIU Yan', WANG Fugang’, WU Weitao'

(1 State Key Laboratory for Corrosion and Protection Institute of Corrosion and Protection of Metals,
The Chinese A cademy of Sciences, Shenyang 110015)
(2 Department of Material Engineering, Dalian University of Technology, Dalian 116023)

ABSTRACT The oxidation of two iron-based alloys containing 15wt% and 30wt% yttrium
as well as pure ytirium has been studied in pure oxygen of 0. 1 M Pa. Both alloys formed an
external scale containing a mixture of iron and yttrium oxides and double Fe-Y oxides. A re—
gion of internal oxidation of yttrium was formed in the alloys. T he microstructure of the in—
ternal oxidation region followed closely that of the original alloys and there was no any yttri—
um depletion in the internal oxidation region. T hese results are examined by taking into ac—
count the limited solubility of yttrium in iron and the presence of intermetallic compounds in

the alloy.
KEY WORDS iron, yttrium, oxidation



