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Comparison of the Microstructural and Mechanical Properties of 

1100 Aluminum Alloy produced by Accumulative Roll-Bonding 

(ARB) and Multi Axial Forging (MAF) 
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Abstract   

In this study Microstructural and Mechanical Properties of 1100 Aluminum alloy produced by  Accumulative 

Roll Bonding (ARB) and Multi Axial Forging (MAF) were investigated and compared. TEM investigation and 

corresponding SAD patterns shows that ultra-fine grained having mean grain size of 300-450nm  and  80-200 

nm was successfully produced by ARB and MAF processes respectively. The yield stress and hardness of 1100 

alloy increase with the number of passes, and after eight cycles they reach the maximum of 215 MPa and 69.8 

VHN for ARB process and 264 MPa and 82.6 VHN for MAF process. According the results, the materials 

produced by  MAF process have a finer grains with more straight and hardness in compare with ARB process. 

Production of MAF samples with Changing the axis of the applied strain at ambient temperature can result of  

this difference.  

   

Keywords: 1100 Aluminum alloy, Accumulative roll-bonding, Multi Axial Forging, Ultra-fine materials, Microstructure, 

Mechanical properties. 
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