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Fabrication of Stainless Clad Steel by Hot Rolling

S.T. Kim*, S.I. Kwun**
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Abstract

Stainless clad steels were made through hot rolling process. Backing plates employed in this
study were HSLA steel and mild steel. The shear bond strength increased with an increase of the
soaking temperature and time. It was also found that the shear bond strength increased with an
increase of the reduction ratio. The threshold deformation was observed to be 20% and 10%
respectively when the soaking conditions of 15min. at 900°C and 30min. at 1000°C were applied.
Either the rolling or the transverse direction did not give any significant difference in the shear
bond strength. Stainless steel-HSLA steel was superior to stainless steel-mild steel in terms of
mechanical properties even though the shear bond strengths of both clad steels were in the same
range of magnitude. Because the above experimental results were in contrary to the existing

mechanisms, the new model was proposed to describe the bonding mechanism and the void
formation.
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Table 1 Chemical compositions of the materials used for stainless clad steel (wt%)

C Si Mn P S Ni Cr Al Nb Fe
5/8 0,07 0,55 1.09 0. 029 0,009 8.49 18,29 BAL
M/S 0,15 0.01 0,49 0,013 0. 008 0. 041 BAL
HSLA | ,0.15 0. 06 1.29 0.016 0. 006 0. 048 0.019 BAL
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Fig. 1 Specimen for hot rolling of stainless clad
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Table 2 Shear bond strengths of stainless clad steels

(kg/mm?)
Temp. Soa.king Reduction (%)
c) Time
(min.) 10 20 30 36 42
RD
15 D X X X
800 30 ® | X
60 X X X
25 47 52 53
15 X 24 45 49 49
28 49
X
900 30 30
30 34
60 X 0.5 32
35 53 55
15 X 35 52 48
29 56
1000 30 28 48
29 34
60 30 33
1150 30 0 0 0
1200 15 0 0 0 0 0
* {RD RD=Rolling direction
TD TD="Transverse direction

X : Stainless clad steel was not bonded

& : HSLA-HSLA clad steel was bonded but
stainless-HSLA clad steel was not bonded

O Stainless clad steel was bonded but shear bond
strength was not estimated
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Fig. 5 Relation between the shear bond strength
and the soaking temperature
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c) d)
Photo. 1 Microstructures of stainless clad steel
a),b) : microstructures of HSLA steel side
c),d): microstructures of stainless steel
side
(bonding parameters; soaking temp.=
1000°C, reduction =20%, soaking time
a), ¢) =15min. b), d) =60min.)
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-~— interface
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Photo. 2 Y-modulations of interfacial voids in the
stainless clad steel
(bonding parametrs; soaking temp.=

1000°7C, reduction ratio=20%, soaking
time a) =15min, b) =60min.)
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Photo. 3 EPMA analysis of stainless clad steel
{bonding parameters; soaking temp. =
1000°C,  reduction ratio=20%, soaking
time =60min.)

\J
-

mlo 3
L 2
u

7hetsich, =3 b)olA O @%9+ 7
Aol AgEZ 304 Qe a2y
Holowd voidel AHEI Abelql ®-‘?—°°‘
Cr-10.37%, Ni-5,23%, Fe-83.02%24 3

Eﬂ l*ﬂoﬂ Hlaﬂ Cr#t Ni g3ke xi%}fs}

O

l> rlr

('D

J.ﬂi %—75‘-%%91 o zhabod A
voide AH3gHA sl &3t o)
Eazh el Z A F45
JodAgte) Hesn gl

L

o
>,
2

el
)

2

o
ap dp
ne oY,

=

<
SIE
P O
&
m
N

lo,
=
o

e.
A«
oX
o,

%
T (penetrating mechanism)!2oj|
w3 Aol &3}, =2 BB
ol B gt AP I Foll ¢& void QA
Almdel Al okzk "ojdl  xw|qlaa
void7} A= ke Aol 4 715‘—
e Fe =7t @@7]‘?‘2

o

rle
e
N
L
o
iy
ol >

[L.?i_‘,
N
1
fu

2 orr 2 oo e

oy o\‘ rlr
ol v
=4 —z
f
2

[e]
jo
fu
T
dlo

Y

N

,.

O

n.ki
o
N
-4

&

&

tjo

2

>
ol

ol
L
»

2) A7kl xold sEQlalazte] neAEE



76
Az = ARIAe] RE&AT Hop I,
3) AstaAtsles F49 FAAA = oA A 2
2 B oo 223 2w 53 A 59 d4H
wmt AgIde FHAAVE "% 24 (Fig
2).
4) FE3 soaking Al 7ol o3 HAH Fde
Abglalate 7 o] A As]e] bare metal 4He] o]
s

4718 =A% HEA7

stainless steel

Q)

BSLA steel

d)

e)

RN
~ T waTm

2 Fig. 80l e} 9l sulel e}

T Ao

A4
HEE=HA

[e—— x=0

e X0

=N x = 0
/

f-..\\L N S
6 K- - -~ e g x =0
\

/void formation

N 7 \‘
/-(- —-/é._x-o
\ 4

o
V7L—— final interface
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Table 3 Reduction ratio of stainless steel-HSLA steel and stainless steel-mild steel

Thickness Thickness Reduction ratio
before rolling after rolling of clad steel
(mm) (mm) (%)
S/S 3 2.43 19.0
S/S-HSLA /
HSLA 6 4,79 20,2
S/S 3 2,67 11.0
S/S5-M/S /
M/S 6 4.54 24,3

(bonding parameters; soaking temp.=1000C,

reduction ratio=20%, soaking time=15min.)
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b)

Photo. 5 Fractographs after shear bond test in the
stainless clad steel
a) fracture at HSLA steel
b) fracture at stainless steel-HSLA steel

interface

(bonding parameters; soaking temp.=
1000C, reduction ratio=20%, soaking
time a) =60min, b) =15min.)
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