89510 455 2
Vol. 10 No.2

hESEEEFIR
The Chinese Journal of Nonferrous Metals Apr. 2000

2000 7F 4 H

XEHS: 1004- 0609(2000) 02— 0225- 05

RENFE FeCu §EHRRIA- 5’|‘/¥=Lﬂf,®

ES=EENE I LTINS 12
(1. HERRE R S8 RS B wE T T, 4 IR i B 4 5 5 B =, YERH 110015,
2. KEHTK¥ ME TR, KIE 116024)

O b FeCu A SRR AR T AU T 46 00 I 4 F B (s A AL 4 R0, A 4o I R AE T 35K
ATk A AN SN AL - AN B — BRI AR ), P SRR IX R A RN B R AR 4k K T s R A < AR I 2
A . WEALIXETVE A& B R R BRI 3TAL . I b S0 10 I3 45 A A B AH & <8 v 57 DT A2 XOUHE & < h B i, 480
2 XU B < o A A1 T 1) A IR ) T R A A5 4R AE 5 e v ) T M R RE B B AE [ v A S b s R AR .

THEIR): Bk A AL AMEL
FESES: TG174. 44

XERFRIRAD: A

B CEEES S, SRS
JER LA e 1 T Ve v R S 55 22 A XUAH 21 . % i
FAFR) — O XURH B < A B — S0 o B J AT D 3R AT
IR G TR, B A 4 0 85 AT Ay L B A [ v
HEESHEEM" | FeCu W4T H ¥ E R,
AHEL B ANTE BT A <52 Jg TB) AH, (R3S o Y BN &
S AH R ZH R A PR A AR TR S . AN, P
FALIm T R ZERIR R, TR G 4
SEALHLHI ) 8 fRi A A A | [F] i, FeCu M FeCu
Ni G <) 2 HIE fil SR 2 98 A8 1 v i WL AR A
BIP K SCEERIR T =5k FeCu & S 7EHTE4LT
WAZ HEA A T REAT N .

1 SRIGAE

SEIG T Fe (25, 50, 75) Cu( JRE ¥, %)
BAHA 4, B AiE a7 R N 2R B R K
HL I S BRI A, AE 930 CHEAZFIRK 30h . £
PIRIRETAAN 2~ 3 em? B FORIRFE, LI RTE
600" REACTIEE . WEIE VeI TR & H . & & mkeE
HrR AR o A (58 00) RV AR Bk IR AR B
FH( W €0) 4LRK .

AL E HrCOy R A SR AT, R
Cahn2000 HORF 220 =34 5 . 76 800 & 900 T4,
A2 B BEREAT 24 AT 10h; JREGST H, 5 8E( 9
Sk 5.7 R 2.7, PR 4 1077 Pa FI
107 > Pa( 55 T Fe304 (IR T Cu0 KISV #5208 .

O EEWME: ERARFAELSEIHINE 59725101 Fl 59871050
fEEEN: Fmwt(1972-), B, it

P SENTARAE TR FAE FH A0 9 A S i A SRk S S B
B, RO 2E BB (OM) L B
(SEM/EDX) M X 5 A5 A ( XRD) A 588 1l = )
IR S5 4

2 REHER

— PG4 AE 800, 900 'CF IS B )y 2 Hh 2%
K. HEa A EFa, HFE-—E
JE A T B o A e 3 0T BRI . AR A AR & B
FF A 2 R AL 1.

K2 b =F& a4 800 CHIEALWTITH LS, %
A4 900 CHISEA IR 2 S il o 5 H IR A AL .
T B R AN BRI SE ) (Fes 04+ FeO), HHEBA
REAFPNEAIX, HEEHS FeO A 41HL .
AR BUR S, KT ITERERA TR E
WAL I A LR 0. 31 . H AN, ZIX Pk
) 51— A8k I AR AE B AL TV I & A 2 A b 7 AR A
(H S B, XA A N AR AL G e B TP 00 £ A A
RS BB R A AT 1S B E . AR AR S S M
i L LR IS ) FesO4, B2 5 M B i AR
SEAH . TN FeO 2 At mT 0 %2 21 HY ) AS B H. 4
K FesOq MUKE, P HEH TR ML FE T FeO [n] Fe
+ Fes04 BARAMRT =46 . BT 15 DL T 4h 2 i 4
k5 AL X IR B, FRd T R A e R
i A7 8, RFAME RPN B =G

Urts HER: 1999- 01- 09; 1&ITHEA: 1999- 05- 10



- o R4 4 2 4 2000 4 4 1
80 o
A—Fe-25Cu 8O A—Fe-25Cu
~ Q—Fe’50Cu o O—Fe-50Cu
¢ [1—Fe-75Cu ' C1—Fe-75Cu
S 40 O—Fe E sot $&r—Fe
P b
E g
3 30t 3
5 |
g 20 g
s s
W0 Pl 9 g
0 500 1000 1500 0 150 300 450 600
Time/ min Time/min

A1

sk B =Fh Fe Cu £ 427E 800 C (a) M1 900 C (b) M4 1L5h )y 2 ih 2

Fig. 1 Oxidation kinetics of pure iron and three Fe Cu alloys at 800 C (a) and 900 C (b)
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Table 1 Parabolic rate constants ( average value) of
three Fe Cu alloys at 800 ‘C(for 24 h) and
900 ‘C(for 10h) under 10" °~ 10™ * Pa

oxygen atmosphere (mg”*cm™ **s™ )

Temp/ C
Alloy

800 900

i 8. 88 12.2

Fe25Cu av 23.2 99.1

f 38.3 156

Fe 50Cu 4.78 40.5
i 0.45

Fe75Cu av 0.15 3.58
f 0.12

i—Initial value; av —Average value; f—Final value
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Fig. 2 Cross section morphologies of Fe25Cu ((a) and (b)), Fe50Cu ((c¢) and (d)) and
Fe75Cu ((e) and (f)) oxidized at 800 C for 24 h

(a, c,e) —General view; (b, d,f) —Expanded view of the internal oxidation front

NI G(r)= /2y exp(rz)erfc(r) (4)
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Fig. 3 Schematic isothermal phase diagram of
ternary Fe-Cu-O system
Do= 1.16x 10" % exp(- 67.3/ RT) (5)
Dye= 1.36exp(— 217.6/ RT) (6)
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Internal- external oxidation of iron in two-phase Fe- Cu alloys
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Abstract: The high temperature oxidation of three irorr copper alloys under oxygen pressures below that of the equilibrium decompo-

sition of copper oxides showed that the internal and external oxidation happened simultaneously for the active element iron. T he scales

were all composed of an external layer of pure iron oxide, the inner layer contained pure copper and iron oxide, while the distribution

of the two phases in the corrosionraffected region was similar to that of the two phases in the alloy matrix. No obvious iron deletion

was observed in the alloy beneath the internal oxidation region. T he peculiar scale microstructure is rarely noticed in single phase alloy

yet very common for two-phase alloy, which is mainly due to the limited solubility between the two components and thus causing a

stronger supersaturation of oxygen in two-phase alloy than in solid-solution alloy.
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