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The Effect of Friction between Roll and STS on the
Roll Cladding Behavior of STS/AI/STS Sandwich Sheet

Y. H. Chung, K. K. Jee, J. Y. Suh and M. C. Shin

Abstract
Sandwich sheets composed of stainless steel/aluminum/stainless steel were produced by roll cladding.

In order to investigate the effect of the friction between roll and cladding sample, the lubrication condition

of the roll surface was varied. Clad rolling without Iubrication gave rise to a small increment of the

normal strain of aluminum in the rolling direction. This experimental result was confirmed by FEM

modeling. Through-thickness hardness gradients in the mid aluminum layer was successfully explained by
variations of the strain state through thickness layers. FEM modeling implied that cladding without

lubrication led to a large shear strain variation at the surface of aluminum layer.

Key Words : Roll Cladding, STS/AI/STS, Friction Coefficient
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Table 1 Reduction of each ply of STS/AUSTS claddings

before(mm) | after(mm) | reduction(%)
N STS436 04 04 0
O] Al3003 3.0 1.84 38.7
L1 sTs304 05 0.49 2
STS436 0.4 0.37 75
L| Al3003 3.0 1.85 38.3
STS304 05 0.48 4
300
®
250- a%g| | A NoLubricant
_ W —#-- Lubricant ‘g
£ 200 : b ¥Y
i
g 150
¥ 304 A 436
£ 100-
5 \
> 50 ““‘ ‘l
i 2648688588
010 0i5 1—6 ) 1t5 ZTO 2:5 3.0
Position (mm)
(a)
64

Higher Value ————— A

N

e ®
§56- * ‘ A No Lubricant

% #  Lubricant

=

o]

5 527 ‘:2 a2
% ®ad _a, ®

> 484 Ao.AOA*

T M T T T T T
64 06 08 1.0 1.l2 1.I4 16 1.8 20 22
Position (mm)

(b)
Fig. 2 Distribution of Vickers Hardness along the

thickness direction in (a) whole thickness
and (b) Al region

slaf 2t e BA FAE FHokT MRA 2 A
9] FAZRRHY WEHESE ANt Table 101 vehy

=2 MBS XI/A 119 A6E, 2002/483



o
=
¢
>
O
-
up o
2,
o PN
S

|62}
=
us
lo
E
oflt
o 0
N

pA
= = o
LS e
=
h)
|

g o =

S foy

o e
o
4
;O
o

o A
bl
t
o

_i

1o
(§
&
o,
k1

o
o ki

B
=
2
32
=
A rio
5o ne
o Jo 2%
o
:_10 _\EE,
O
g o =
w

Y
o,
=2
e
a
SR S

o % Io
P e oN
5 ot

-
i

oft off B
F
-y

AT

flo
oN
o
off tio
fad
. a2
¥
&
Ho
i
o
il
I
5 B 7
o ®
f1oe
N
=2

oy
o
o
o,
o,
coe
L
o
>
S
‘n e
PR
S

&)
7
2

o
o
1
de ™
I3
o
2B dorbwi = x

[
2
sk
4
e
fiul
=
1o
o
5
ﬂlr
[
>,
i)
=2
2,
rlv
2
2
03

R
2
7
o
o
)
2
o
y
2,
R
i
Ho
o -
o
i
I
fru
B3
[‘_J‘O rl
e 5o N

E“E?E
w
7

I
R
§2
rlo
ox
S Ky
2
e
=]
=3
rJ:L'
o B
3 il
_\}L
o
é
8
4
i
2

STS9he) A

ABAQUS/Standard
3 % o] A7|& Zo]
F 22 Algg gt o3y

i
fo
B
2
%
> b
&l
{m
Y
2
O

iy
A
2
o o
f
%
23
oft
2
i
m&m Nlo

dog weEgt B9 AEL 400mm, FdHe Al9
FAe 28m gaAA STSY ¥4 05mm 233
g Alolel 7HAL 30mmE st ¢Ehg 20%= As)
T2 39tk Fig 39 oA /FEE VR
Axtol] ALga Ao 2498Y F5$8E g 49
ettt FeelMe fEgE@RE AMEsRa =K
9] PejE 7Pl STSE K=1276 MPa, n=0.45, Al

& K=179 MPa, n=0208& W2LE s A

£33 STS o] wAFE EF(Coulomb)rhEAls
& AHgstel 102, 068 F 7b A%l dal Aug
ek zeEla STSeE Al Afole] wpazze p=102

2 stk AA 4 4PAAE Aol ol %
oy ¥ A7} A& nlmg At Ggo] o]FF &
o] &7 olE&} HIQLFMAA o9 T L

o

nj

nelSE oY) Eel YR el BHaASE 2
szdes nelstgn shaAsE &3 STS Abolel
RS 2 goR 4ysd

484 /ot = AMIEEEX/A 118 A63, 2002

Roll Diameter
400 mm

STS 0.5 mm
Al'14 mm | \m
:; é Symmetry Line
[e]e)e; o000 o000
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Fig. 4 Flow curves of two materials used in finite
element analysis
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Fig. 5 The flow pattern with the friction coefficient
of (a) 0.2 and (b) 0.6 between STS and roll
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