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DEFORMATION BEHAVIOR OF STAINLESS STEEL-CLAD ALUMINUM SHEET
METALS UNDER UNIAXIAL TENSION

Shi-Hoon Choi. Keun Hwan Kim, Kyu Hwan Oh and Dong Nvung Lee
Dept. of Metallurgical Engineering and Center for Advanced Materials Research,
Seoul National University

ABSTRACT

The deformation behavior of stainless steel-clad aluminum sheet metals under unjaxial tension has been
investigated. The differences in mechanical properties such as elastic modulus, flow stress and plastic strain
ratio, of component layers of the composite sheet gave rise to warping of the tensile specimens. The warping
has been analyzed by FEM and the total force and momentum equilibria.

The analyzed radii of curvature of the warped specimens were smaller than the measured data possibly due
w0 elastic recovery during unloading. The differences in mechanical properties may also give rise to
transverse stresses in the component layers. The transverse stresses have been analyzed on the assumption of
isostrain and by the FEM in which the warping has been taken into account. The transverse stresses
calculated by the FEM were lower than those by the isostrain hypothesis due to stress relaxation by the
warping and turned out to be negligible compared with the longitudinal stresses. Consequently, the flow
stresses of the composite sheets follow the rule of mixtures.
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Table 1. Stainless stecl/aluminum clad metal fabrication condition

Initial thickness Total reduction | Final thickness | Volume percent Reduction
(mm) (%) (mm) (%)
Stainless Al Stainless Al Stainless Al
0.50 1.9 153 2.11 207 793 12 16
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Table 2. Matcrial properties used in FEM analvsis.

Matcrial Young's modulus(GPa) Poisson's ratio Ry Rys Rgg
Al 70 0.345 0.65 0.45 0.59
Stainless steel 200 0.29 0.78 1.02 0.83
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Fig. 1. Schematic diagram for explaining bending

of the bilaver sheet under tension.
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Fig. 2. Finite element mesh and boundary
conditions for simulation of a clad metal. 1§
and ty stand for thickness of stainless steel and

aluminum layers.
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Fig. 3. Isostrain model for uniaxial tensile deformation

Fig. 4. Final deformation for €¢=0.38

of clad sheet metal.
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Fig. 7. The ratio of transverse stress and thickness

stress to longitudinal stress in stainless steel

and aluminum layers analyzed by FEM.
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Fig. 6. Calculated transverse stresses in stainless

stee] and aluminum lavers. (—B— Eq.

(17) .—e—FEM)
256 . . T ,
|
£ |
£ |
. 200+ ssass Experimental resuits 1
& seesoc £gs.(12) & (13) /
> ceeec FEM resulls i
— i
e i
> 150 -
& i
g ]
o
L
C 100+ =
v
2
8
= sof -
2".3 0‘1 l .1‘ C.l4 AR

C.z .3
TRUE STRAIN

Fig. 8. The radius of curvature as a function of

uniaxial strain.
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