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The effect of strain path in the accumulative roll bonding
(ARB) process on the mechanical properties of the copper
strip

Abstract

In the present study, the effect of the strain path on the mechanical properties of
commercial purity copper sheet fabricated via the accumulative roll bonding process
was investigated. To achieve this purpose, the copper sheet produced by accumulative
roll bonding and cross-roll accumulative roll bonding . In the cross-roll accumulative roll
bonding after every rolling cycle the specimen was rotated 90, around normal direction
of the rolling process, and then rolled again. Changes in adhesion sheet during the
rolling process were investigated by light microscopy. Tension and Vickers's hardness
test were performed on produced sheets for evaluating their mechanical properties. In
order to clarify the failure mode, fracture surfaces after the tensile test were observed
by scanning electron microscopy. The result indicate that by increasing the number of
cycles in the ARB process, the hardness and tensile strength, due
to increased dislocation density and finer grains increases. Though hardness and tensile
strength in the sheet that fabricated via cross-roll accumulative roll bonding by
increasing the number of cycle until fourth cycle increases but it dropped abruptly in
fifth and seventh cycle, because of Bushinger effect. Fracture surfaces observations
showed that failure mode in accumulative roll bonding and cross-roll accumulative roll
bonding processed is shear ductile rupture with elongated small dimples.

Keywords: Accumulative roll bonding, Cross-roll accumulative roll bonding, Mechanical
properties, Bushinger effect
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' Ultrafine grain

" Severe plastic deformation

" Accumulative roll bonding

* Cross-roll accumulative roll bonding
° Normal direction
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