I 564

it g 3L

#% & $8 Vol. 82 (1996) No.7

NIZEFESEMOATPICHEITERELEDR

g e JIA ESE* - S

B>

High-Temperature Oxidation of Ni Bearing Low-Alloy Steels in the Air
Toru Kato, Masayuki Kawamoro and 7adao WATANABE

Synopsis :

The oxidation behavior of low-alloy steels with Ni of 0-4.8% has been investigated in the temperature range of 1173

-1573K in the Air. The results obtained are summarized as follows.

Scale properties changed remarkably whether the steel contained Ni or not. On the Ni bearing steels, subscales
consisting of oxide and Ni enriched metal grew even if the steel contained less than 1.0% Ni.

Total oxidation rate and external scale thickness decreased in the case of Ni bearing steels, but the dependence of
the Ni content was small. On the other hand, the subscale thickness increased with an increase in the Ni content. At
all temperatures, total oxidation, external scale and the subscale thickness grew according to the parabolic rate law.

At 1573K, the external scale thickness of Ni bearing steels decreased compared with the thickness at 1373K. The
subscale thickness, however, increased with the rise in the temperature, and particles of oxide and metal in subscale
became coarse. This was because the supply of Fe?* for the external scale was retarded and the diffusion of Fe?* in
subscale oxide was promoted, according to the formation of liquid Fe,SiO,.
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Table 1. Chemical composition of specimens (mass%).

C Si Mn P S Cu Ni Al

0.08 0.25 1.40 0.002  0.001 0.2 0.0-48 0.03

fE ) E L, BRILEIC 7 & b s & B BEIREES AT - 12,

ZOREEAERECHEBE LICERPCEA, KT
A TRATERFBIRIF OBER D W L, B L fe, BRILIBEE
KAOBREIL 2 £ 01173, 1373, 1573K, 0.9, 1.8, 3.6,
7.2ksTH %,

AR ORBR T OEREL P EFRETHEDRE, R
BAr—nHHBEL Lt 2 CERELOOMIECHEYD, W
FEAE L, Bohizxr— O, ES, HE*k
YPEMEE, EPMA, SEM-EDX# B T#HELC, Ao —
N ERER T 5 AL O E /ST IREDX 2 Vv, FEER
BrECLReZAF(R7F&S, B, 80 miEEcC & viT
5120 712, XEREHFZ & b R 7 — v DT 22 e L 72,

3. REER

3.1 RA—ILERKR
#3E 2 1573K, 1373KT7.2ksBE L L T2BRCAERC L 12 A
r— v OMEERE#Fig. 1, Fig. 2 ZR T, T NDRET

Pk 7 4128148 R4+ PR S84 4 A12H %3 (Received on Dec. 14, 1995 ; Accepted on Apr. 12, 1996)
*  EREB TE G EAKMMZERN (Corporate Research & Development Laboratories, Sumitomo Metal Industries, Ltd., 1-8 Fuso-cho Amagasaki

660)



Base melal.

=

500 um

Fig. 1. Structures of scale layer, oxidized at 1573K
for 7.2ks. )
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Fig. 2. Structures of scale layer, oxidized at 1373K

for 7.2ks.
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Fig. 3. Microstructures of base metal-scale inter-
face, oxidized at 1573K for 7.2ks.
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Fig. 4. Microstructures of base metal-scale inter-
face, oxidized at 1373K for 7.2ks.
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Fig. 5. Concentration of Ni in the subscale after
oxidation.
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Fig. 6. Mass increase as a function of (a)heating
time in parabolic form at 1573K and (b)heat-
ing temperature for 7.2ks.
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Fig. 7. Effect of Ni content onthickness of (a)exter-
nal scale and (b)subscale,oxidized for 7.2ks.
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Fig. 8. Thickness of (a)external scale and (b)subs-
cale, as a function of time in parabolic form,
oxidized at 1573K.
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Fig. 9. Arrhenius functions of parabolic rate con-

stants Kp for subscale formation.
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Fig. 10. Fe-Ni-O phase diagram at 1273K.'%%
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Fig. 11. Schematic illustration of oxidation for Ni
bearing steel above 1450K.
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