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Static recrystallization behavior of multi-directionally
forged AZ31 magnesium alloy at room temperature
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Abstract: Static recrystallization (SRX) behavior of a wrought AZ31 magnesium alloy at 473 K was studied after
multi-directional forging (MDF) using optical microscopy (OM) and electron backscattering microscopy (EBSD). Effects
of introduced high-density twins on SRX behavior, microstructural development, SRX kinetics and initial orientation of
SRX grains during the isothermal annealing were investigated. The results show that SRX can be accelerated through
high-density twins introduced by high cumulative strain. The variation of hardness (HV) with annealing time of wrought
samples includes three periods irrespective of prior strain: HV hardly changes in the early stage of annealing and drops
rapidly in the middle stage until it finally approaches the fully annealed value. At high cumulative strain, variation of HV
proceeds earlier into the middle stage and then reaches a steady value while HV keeps dropping gradually in the final
stage at low cumulative strain. The relationship between recrystallization volume fraction and annealing time can be
perfectly described by JMAK equation at high cumulative strain but cannot at low cumulative strain. SRX grains exhibit
almost same orientations of prior twins with its basal plane aligned parallel and perpendicular to the forging direction of
the last pass.
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Fig. 3 Evolution of hardness (a) and slope of hardness (b)

with annealing time of AZ31 Mg alloy and magnified view of

curve in dotted box (c)
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(e) Misorientation distribution map; (f) Orientation of recrystallization grains
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