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Abstract

The present work has examined the influence of strain path change on deformation
behaviour, texture evolution, and recrystallization of pure Mg. The samples were subjected
to compression at room temperature along ED, ND, ND-ED, and ED-ND directions to the
same total strain (ED: Extrusion direction, ND: Normal direction). Electron back-scattered
diffraction (EBSD), hardness testing, and X-ray diffraction were utilized to examine the
deformed and annealed samples at different conditions. The texture evolution in the ND-
ED and ED-ND samples shows a significant difference than the samples independently
deformed along ED and ND directions. As-deformed microstructures illustrate the presence
of lenticular shaped twins in the ND-ED and ED-ND samples. Simultaneously, complete
flipping of original grains due to twinning was observed in the ED10 and ND10 samples.
Annealing was done both isothermally and isochronally from 150 °C-300 °C for different
times. There was a negligible reduction of hardness values in ED-ND samples upon
annealing. However, the recrystallization of the ED deformed sample showed the fastest
kinetics, followed by ND-ED and ND samples, respectively. This behavior is rationalized
based on the variations in deformation mechanisms. For all three conditions, the formation
of new grains at prior grain boundaries appears to be the prevalent mechanism for
recrystallization. Additionally, for the ND-ED deformed samples, evidence of

recrystallization within {1012} twin is reported.

In the grain growth study, as-extruded pure magnesium characteristics were
investigated for samples annealed at temperatures ranging from 300 °C to 450 °C for
different times. The grain growth kinetics was determined following the Burke-Turnbull
model. The grain growth exponent was estimated as n = 3.7, indicating rapid coarsening.

A normal grain growth behavior was observed both at low and high annealing temperatures.



However, at intermediate annealing temperature, abnormal grain growth was recorded.
This temperature dependence of grain growth behavior is attributed to competition between

dislocation density gradient and grain boundary mobility.
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