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Carbon Distribution Near Interface between Base and Cladding Steels in
Austenite Stainless Clad Steel Sheet

Masayoshi SUEHIRO and Yoshio HASHIMOTO

Synopsis :

The distribution of carbon in austenite stainless clad steel sheets which consist of austenite stainless
steel (SUS304L) as a cladding steel and 0.01%C steel as a base steel was investigated by means of a
computer aided electron probe micro analysis, chemical analysis and emission spectrophotometry. A peak
of carbon content near the interface between base steel and cladding steel was observed after hot-rolling
and after annealing subsequent to hot-and cold-rolling. A coarse grain region was observed in base steel
near the interface. These results were compared to the results calculated by diffusion equations where the
carbon diffusion through the interface was considered by a chemical potential gradient of carbon. The
calculated results showed the existence of the carbon peak in cladding steel near the interface and a carbon
decrease in base steel near the interface, and agreed with results observed. By the comparison between
results calculated and observed, the calculation method was confirmed to be appllcable to predicting carbon
distribution in an austenite stainless clad steel sheet.

Key words : clad steel ; stainless steel ;
ment.

1. &

79y FHILBE, ITE, B8, HAASOHETE
HMERZHEALLLOT, RESEORVHICLD & F
KBNS TAI LD EETHS. ZORTHLE
MEL@E AeMERATF U LAMETAERF LAY
T FRRDL R THY, ZOBESECHEICET
BMFESBECAITORT VBN ™D, A5 RETOR
FOUBESHICETAMELITOATE Y, HEHEED
KEVEBREYRLKRICEAGREO R 7 >~ L 22
Pk, BT AZELAHONTVS, WEEECIEKE
ORE~OBFEIEEREICENE2EL XL LLELH
D, MHOKZEOEHICHE L L ORETTHRT
W5 FLEERROBEIAT LA Ty Nl
DB, BFICHMBEFICRT L, Lad T 0k
CEHBELSZL, 2 2 3UMPoORBRESEEHO
T T CHRT A 2 LKA EN 0%, BERET
OEH &AM A~DOEERFOSERIC & B MBS RE

[

interface ; diffusion; carbon ; distribution ; simulation; heat treat-

EEOBR, HE bR ETHD, Lido THELEF D
BERHIBILEBRREDUBEHIAT LAY
7y FEOBMBMEN BT B0 0EBE g5 E %
. LHPLIORFrLR2Z Ty FROEBREDEE)
WKoWwTiRIhEThI DatMliz, Flx 3mEr R
LBERFAZERI R SR TRV,

Z I THEMETIE, BMERERETLVIZTLEFLF
W, AEMEA 2T FAPRATF VLA ETH AT
YLRAZ Ty FEICEL, BULEIFICA LN SEERE
A CORBREDHHBH L FMICRET52 %2 H
R L.

2. X B B &

A7 Tk, EEHEHCHERE L7 0.01% C L@
Ao SUS304 L % 2 Zh 4 B LU0 E&EH
& LTHW. Table 1 ICF O %#RT. WEHIzE
ik 1250°C Nk, 900°C f: Ly o #BELEIC X b 30
mELL, FORLCEP»SEES 20 mm, 18 140 mm,

M3 63 4£ 12 A 12 H51} (Received Dec. 12, 1988)

* g HARSIEE (k) /ARG HETIFZE# (Yawata R & D Lab., Nippon Steel Corp., 1-1-1 Edamitsu Yahatahigashi-ku

Kitakyushu 805)

*2 P HARBIEE(KR) MARAF 7S >~ ¥ — (Sheet & Coil Research Lab., Nippon Steel Corp.)



1502 % ¢ & 8 75 4 (1989) & 9 &
Table 1. Chemical compositions of steels used (wt%).

Steel C Si Mn P S Al Cr Ni
Base steel 0.010 0.20 0.35 0.014 0.014 0.051 — —
Cladding steel 0.019 0.46 1.23 0.035 0.001 0.003 18.16 9.90

Hot Hot Rolled Sheet [ | Cold Final
Rolling Annealing Rolling Annealing
Reheating : 1250 C, 1h 890 C, 90s 3—15mm 1050 C
Rolling  : 30—3mm 1000 C 70s
(6 passes) 950 C ("
FT~1000C 900
Coiling .
simulation * 3%0C. 1h Fig. 1. Experimental conditions.

a) As hot rolled b) Annealed at 950°C

Photo. 1.
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¢) Annealed at 1050°C
Optical microstructures of base steels (0.01%C steels) near the base steel/stainless steel
interfaces after various treatments.
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Fig. 2. CMA analysis of carbon distribution in clad steels for various heat treatments. Photographs show
two dimensional carbon distribution corresponding to their left-hand graphs.
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Table 2. Carbon, nickel and chromium contents in
hot-rolled clad steel analysed by emission spec-
trophotometry.

Measurement Distance from C Ni Cr
number the surface (um) Owt%) (wt%) (wt%)
1 0 0.020 9.74 18.91
2 73 0.022 9.92 18.92
3 232 0.019 9.80 18.96
4 264 0.018 9.83 18.98
5 Not measured 0.097 8.70 17.35
6 Not measured 0.038 1.09 3.72
7 Not measured 0.006 0 0.4

Table 3. Effect of annealing temperature on car-
bon content in stainless steel layer (chemical
analysis).

Annealing
temperature ("C) 900 950 1000

Carbon content in
stainless layer (wt%) 0.035 0.031 0.030
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Fig. 3. Calculated carbon distribution change in
clad steel for various heat treatment.
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Fig. 4. The measured and the calculated average
carbon contents in the stainless steel layers.
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Fig. 5. Change of calculated carbon distribution
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Fig. 6. Change of calculated carbon distribution
in a heat treatment process for a clad steel with
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