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Investigation of Mechanical and M agnetic Properties of Cu/Ni/FesO,Multi-Layer
Composite Produced by Accumulative Roll Bonding (ARB)

A. H. Edlami S. M. Zebarjad M .M. Moshksar

Abstract

Techniques of severe plastic deformation have been successfully used for the production of novel metallic
microstructures. Among different types of these techniques, accumulative roll bonding (ARB) has been
extensively used to produce multi-layered composites. In the present study, a new manufacturing process
for Cu/Ni- 1vol% Fe;O, composites was developed by using Copper and Nickel sheets together with
micron sized Fe;O, particles as the starting materials. It was observed that as the number of ARB passes
increased, the Nickel layers were necked and fractured. After five ARB passes, a multi-layer Cu/Ni-Fe;O,
composite including homogeneously distributed fragmented Nickel layers with the Fe;O, particles in the
Copper matrix was achieved. The structure as well as the mechanical properties of this composite were
studied at different stages of ARB process. With an increase in the applied strain during ARB passes, the
strength of composite samples increased, but the elongation decreased. In addition, the magnetic
behavior by magnetic device detector (VSM) and tensile tests were performed in order to investigate the
mechanical behavior of ARB products. Finally, the scanning electron microscope (SEM) was used to
study the microstructure of layersin composites samples.

Key Words Accumulative roll bonding, Magnetic and mechanical properties, Layered structures.
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