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ABSTRACT: The aim of this work was to investigate the effects of three different hot rolling processes and
subsequent annealing on microstructure and mechanical properties of AZ31 magnesium alloy. AZ31 sheets were
fabricated by large strain hot rolling (LSHR), accumulative roll-bonding (ARB) and normal hot rolling and subsequent
annealing. Tensile test were conducted on the samples with different states. The EBSD and optical microscope were used
to analyze the relationship between microstructure and mechanical properties of the samples. The results showed that
excellent mechanical properties can be achieved by serve plastic deformation process and a suitable heat treatment.
LSHR was proved a dependable method to produce ultra—fine microstructure as well as ARB, the yield stress and
elongation of LSHRed samples are 298 MPa and 7%, respectively. The mechanical properties of samples produced by
LSHR are much better than the samples produced by normal hot rolling. The samples after serve plastic deformation and
low temperature annealing hasexcellent mechanical properties, the strength of the sample is slightly lower than the
deformed samples, andductilityis similar to fully annealed sample the or even better.
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Table 1 Parameters of three different hot rolling processes
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Fig.1 Microstructure and texture after homogenization treatment
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Fig.2 The microstructure of the ARBed sample
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Fig.3 The microstructure of the LSHRed sample
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Fig.4 The microstructure of the NRed sample
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Fig.5 Engineering stress—engineering strain curves of sheets
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