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Abstract

Grain refinement is an effective approach to improve the mechanical properties and formability of
magnesium and its alloys. Dynamic recrystallization (DRX) and static recrystallization (SRX) are
the two important processes by which finer grain size can be achieved in the materials. In the
present work, effect of strain path changes on SRX behaviour of cold deformed Mg-6Al-3Sn
(AT63) magnesium alloy has been extensively studied. The solutionized AT63 alloy was deformed
at an ambient temperature by three different routes; Unidirectional cold rolling (UDR), Clock cross
rolling (CCR) and forging. The cold deformed samples were subsequently annealed at temperature
ranging from 200°C to 400°C. The main purpose of this study was to characterize the
microstructural evolution as a function of annealing temperature. Since, AT63 magnesium alloy
has two types of precipitates Mgi7Ali2 and Mg.Sn; there is always competition between
precipitation and recrystallization that decides the rate of kinetics of recrystallization.
Microstructural characterization such as nucleation sites of grains, grain morphology and
concurrent precipitation was analysed thoroughly under specified deformation and heat treatment
conditions. Effect of annealing temperatures on the recrystallized fraction and kinetics was also
evaluated for the UDR, CCR and forged samples.

The experimental results from this research show that the prior grain boundaries and
twins are the main nucleation sites of recrystallization. Recrystallization at lower temperatures is
found to be incomplete even at longer holding times. It is attributed to concurrent precipitates that
develop during annealing which arrest the movement of grain boundaries. However, at higher
temperatures, the amount of concurrent precipitates is lesser and hence does not interfere with the
recrystallization. In other words, recrystallization is completed rapidly before the occurrence of

precipitation at higher annealing temperatures. The above results are common for all three



processed UDR, CCR and forged samples. However, the kinetics of recrystallization is relatively
faster for UDR and slower for CCR samples under the same annealing conditions. It can be
assumed that due to the stored energy in the materials, initial texture and distribution and

morphologies of concurrent precipitates is relatively different.
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