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Abstract

Deformation twinning is a mechanism of critical interest
in magnesium alloys and other HCP metals, both due to
its ability to accommodate strain and its tendency to
contribute to failure by providing a preferential crack
pathway along twin boundaries. This deleterious behavior
is worsened by instances of twin transmission, where a
twin impinging on a grain boundary nucleates an
adjacent, connected twin in the neighboring grain due
to intense local stresses. Many commercial Mg alloys
feature coarse grain boundary intermetallic particles in
their as-produced state which potentially impede or
exacerbate the localized stresses that play a role in both
twin transmission and twinning behavior. Combined
EDS-EBSD is used to analyze grain boundary particles,
deformation twins, and transmission events to determine
how particle morphology, position, and grain orientation
modify twinning behavior and transmission likelihood,
and how these findings compare to computational results
from crystal plasticity—fast Fourier transform modeling.
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Extended Abstract

Controlling the evolution of crystallographic texture is key
to promoting ductility and formability in magnesium alloys.
A number of different avenues of texture control have been
researched, including novel deformation processes [1, 2],
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alloying to alter the balance of deformation mode activities
[3-6], and microstructural engineering via grain size
reduction [7-11]. One under-studied strategy for control of
texture evolution is the introduction of intermetallic
particles.

Previous research into the role of coarse, micron-scale
intermetallic particles during deformation has indicated that
they may promote a more diffuse deformation texture when
compared to a similar alloy with a lower volume fraction of
particles [12, 13]. Additionally, Berman et al. found that,
while the intermetallic particles may fracture, they did not
cause premature failure; fractography indicated that most
microvoids originated at grain boundaries rather than at
particles [14].

In the present work, the role of intermetallic particles on
the active deformation modes and the texture evolution of
thixomolded and thermomechanically processed (TTMP)
AMO60 was studied. Hot-rolled and flattened thixomolded
AMO60 was subsequently heat treated at 250 °C for 48 h
followed by 100 °C for 24 h to homogenize the
microstructure and grow the f-Mg;7Al;, intermetallic phase
at the grain boundaries. Samples in this as-TTMP condition
were compared to samples subsequently heat treated at 450 °©
C for 15 min to partially solutionize the  phase. These two
microstructural conditions will be referred to as the “high
particle fraction” and “low particle fraction” samples,
respectively. While the low particle fraction samples
admittedly contain a greater fraction of Al in solid solution,
Al solute has not generally been found to significantly
weaken the formation of a basal texture. Tensile specimens
were produced from each of the microstructural conditions
along both the rolling and transverse directions (RD and
TD). These samples were pulled in tension to strains of 5%,
and then the as-deformed specimens were characterized via
combined electron backscatter diffraction (EBSD) and
electron dispersive spectroscopy (EDS). While EBSD iden-
tified the orientations of the grains, EDS identified the
locations of the intermetallic particles.
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Fig. 1 EBSD-measured textures of the as-TTMP undeformed AM60 and the low versus high particle fraction specimens pulled in tension along
the RD or the TD
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