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Investigation of microstructure and anisotropy of
mechanical properties of the ARB-processed commercial
purity Aluminium with interpassing heat treatment
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Abstract- Accumulative roll bonding (ARB) is a severe plastic deformation (SPD) process that may be defined as
multistep rolling process in order to create high strength metals with ultra-fine grained (UFG) in nanometer level. In this
study, ARB process with interpassing heat treatment was carried out on the commercial pure Aluminium sheet up to 13
cycles. The variation of microstructure during the cycles of ARB process to access to grains with nanometer dimensions
was investigated. In addition, micro-Vickers hardness measurement was carried out throughout thickness of the ARB
processed sheets. Eventually, the changes of strength and elongation and also anisotropy of mechanical properties of the
sheets during the cycles of process was studied by uni-axial tensile test in 3 directions (roll direction (RD), transverse
direction (TD) and direction of 45° toward RD).
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4. Scanning Electron Microscope

5. Roll Direction

6. Transverse Direction
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1. Severe Plastic Deformation
2. Ultra-Fine Grain
3. Accumulative Roll Bonding
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1. Roll Direction-Normal Direction

2. 50 ml Poultons reagent (30 ml HCI + 15 ml HNO; + 2.5 ml
HF + 2.5 ml H,0) + 25 ml HNOj; + 40 ml of solution of 3 gr
Chromic acid per 10 ml of H,O
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2. High Angle Grain Boundary
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