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A study of layer strength in composite al 1050/ss 316 manufactured by
accumulative roll bonding process
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Keywords Abstract

Composite Al/St ) This paper studies the shear and peel strength of composite AA1050 aluminum and SS 316 steel manufactured by
':\C;‘ém‘”a“ve Roll bonding accumulative roll bonding (ARB) process. The ARB samples were tested for shear and peel strength under a single
I(Deel szren th axial tensile test. The layer strength was measured in each sample and the results of the experiments were
Shear streggth compared. The results showed that the shear strength of layers was higher than the peel strength; also the

microstructure of the sheet after performing 5 cycles of the ARB process was observed. To test the strength of the
samples during different passes of the process, tensile tests were carried out; the results indicated a general
increase in strength. Further studies on the scanning electron microscope (SEM) images of the fracture sections of
the samples showed that by increasing the number of passes, the thickness of the steel layers was less than that in
the pass 3 of these layers to tear. In the following, hardness changes along the sheet thickness were studied in
successive passes. The results indicated that the pass 2 had an impressive increase in hardness.
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Fig.3 The SEM images of Al/steel multilayer composite microstructure
in rolling direction at the a)cyclel b)cycle2 c)cycle3 d)cycle5
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Fig.4 Crushing mechanism of steel in fifth pass
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Fig.5 The SEM images unbonding of Al/steel composite In marked
areas, the growth of cracks in the unbonded sample is visible in the
extension and direction of rolling
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Fig.2 Sample prepared for t-peel and shear test a)unbond test
(peeling) b)shear unbond test
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Fig. 8 Engineering stress—strain curves.in various passes after ARB
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Fig.6 The scanning electron microscope of the unbonding test of the
aluminum / steel composite The marked points represent the cavities
created by the adhesion of the two surfaces to each other.
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Fig. 11 Shear test result for the ARB “sample in the first pass.
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