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Abstract: The effect of thermal-mechanical processing on the microstructure and mechanical properties of the duplex phase
Mg—8Li—3Al-0.4Y alloy was investigated. The as-cast alloy was composed of a-Mg, f-Li, AlLi, ALY and MgAILi, phases.
Annealing of the cold rolled alloy at 350 °C for 60 min was considered to be optimum. This caused full static recrystallization and
spheroidization. A significant f-Li loss occurred when the annealing time was increased to 90 min. The optimized annealing
treatment produced the following values of the yield strength, ultimate strength and elongation: 148 MPa, 184 MPa and 35%,
respectively. The texture evolution of the a-phase and the fS-phase changed remarkably during thermal-mechanical processing.
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1 Introduction

Magnesium and its alloys, as the lightest structural
materials (p=1.74 g/cm’), are widely of interest for
applications in automotive, aerospace, defense and
computers [1—4]. However, one problem that inhibits
more widespread application of wrought magnesium
alloys is the limited ductility and, in particular, poor
room temperature formability of current commercial
alloys [5,6]. The limited plasticity of traditional Mg
alloys is attributed to their hexagonal close-packed (HCP)
crystal structure, which has insufficient independent slip
systems in the von Mises criteria [5,7]. To overcome this
problem, microstructural refinement and the use of
alloying elements are possible methods to improve
room-temperature formability of Mg alloys [8—13].

Increasing the lithium alloying content changes the
crystal structure of Mg alloys: 1) the c/a ratio is
decreased [14] and 2) new phases occur. The Mg—Li
equilibrium phase diagram indicates that 1) the Mg-rich
o-phase (with HCP structure) occurs for Li content less

than 5.5% (mass fraction) and 2) the Li-rich S-phase
(with body-centered cubic (BCC) structure) occurs for
Li content greater than 10.3% (mass fraction) [10].
The Li rich S-phase is likely to be more ductile. The c/a
ratio decreases from 1.624 for pure Mg to 1.607 for
Mg—5.5%Li (mass fraction), which decreases the critical
resolved shear stress (CRSS) for slip systems and makes
slip systems more easily activated at lower temperatures.
So, Mg—5.5%Li (mass fraction) enjoys good formability,
which enables the alloy to be easily rolled and annealed.
During thermo-mechanical processing, Mg—Li alloys
easily undergo recrystallization and recovery, i.e.,
dynamic recrystallization (DRX), static recrystallization
(SRX) and dynamic recovery (DRV), which influences
the microstructure, crystallographic texture, anisotropy
and mechanical properties [15]. Typically, the texture,
i.e. the distribution of crystallographic orientations,
is not random, and influences the mechanical
properties [16,17]. In recent years, texture evolution of
Mg alloys has been extensively investigated, especially
for the commercial AZ31 [18—20] and AZ91 [21] alloys.
However, the research on Mg—Li alloys has mainly
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focused on the smelting process and the mechanical
properties [22]. The systematic investigations on texture
and texture evolution of Mg—Li alloys are rare,
especially for duplex-phase Mg—Li—X alloys.

The present work focuses on the duplex-phase
Mg—8Li—3Al—-0.4Y alloy, and explores the influence of
thermal-mechanical processing on the microstructure and
properties. Some conclusions of this work are useful for
the development of new Mg—Li—X alloys.

2 Experimental

Commercial pure magnesium (>99.9%), pure
lithium (>99.9%), pure aluminum (>99.9%) and
Mg—30%Y (mass fraction) master alloy were melted in
an electric resistance furnace. Table 1 presents the
chemical composition of the as-cast Mg—8Li—3A1-0.4Y
alloy as determined by inductively coupled plasma
atomic emission spectroscopy (ICPAES).

Table 1 Chemical composition of Mg—8Li—3Al-0.4Y alloy
(mass fraction, %)

Li Al Y Mg
7.70 2.93 0.36 Bal.

Experimental specimens, with a size of 100 mm x
180 mm x 10 mm, were taken from the central part of the
homogenized ingot, and were wrapped by a 6 um-thick
Al foil to prevent surface oxidation. Hot-rolling was
performed at 280 °C to a total cumulative reduction of
80% using a four-pass rolling schedule (20% per pass),
all in the same direction, with a heat treatment at 280 °C
for 30 min between passes. Cold-rolling was conducted
in six successive passes (10% per pass) with a 50% total
thickness reduction. Annealing was carried out at 350 °C
for 60 min before cold rolling and post-annealing was
conducted at temperatures between 250 and 350 °C for
30-90 min.

Specimens for optical microscopy were polished
and etched with 3% nital. The grain size was measured
by the linear intercept method. The chemical
microanalysis of phases was carried out by using energy
dispersive spectroscopy (EDS) in the scanning electron
microscope (SEM). Phase identification and texture
measurement were performed using X-ray diffraction.
The tensile tests were conducted along the rolling
direction at a speed of 1 mm/min at room temperature.

3 Results and discussion

3.1 Microstructure

Figure 1 shows the XRD pattern of the as-cast
Mg—8Li—3Al-0.4Y alloy. Previous work [13] suggested
that the Mg—8Li—3Al—-0.4Y alloy consisted of the five

phases: a-Mg, S-Li, AlLi, Al,Y and MgAILi,. In addition,
small whitish grains of the Mg-rich a-phase were
embedded in the darker Li-rich f phase.
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Fig. 1 XRD pattern of as-cast Mg—8Li—3Al1-0.4Y alloy

Figure 2 shows optical micrographs of hot-rolled,
cold-rolled and annealed Mg—8Li—3Al-0.4Y alloy sheet.
Figure 2(a) shows that, after hot rolling, the grains were
refined, and the a-phase was elongated in the rolling
direction, aligned in the rolling direction, and slightly
broken. Figure 2(b) shows that, after hot rolling and
annealing, there was some coarsening of the
microstructure. In contrast, after cold rolling, the strip
and blockily-distributed a-phases were dissociated into a
disconnected fragmentized island morphology. Some
phase particles were spheroidized with bamboo-like
structures after annealing. The cold-rolled specimens
contained no visible porosity or open cracks, suggesting
good ductility. Figure 2(d) demonstrates that after
cold-rolling process, the a phase and S phase were
seriously deformed and exhibited a slender micro-
structure.

Figure 3 indicates that there was coarsening of the
microstructure with increasing temperature and time. At
low temperatures with little time shown in Figs. 3(a), (b)
and (d), there was no significant difference in the
morphology of the a-phase of the cold-rolled specimens.
This indicated that no recrystallization had taken place
after the low-temperature annealing. After annealing at
250 °C for 90 min and at 300 °C for 60 min, the zigzag
structure appeared along the boundaries of the a-phase
and several fine fibrous a-phase grains have been fused
into spherical particles, as shown in Figs. 3(c) and (e).
With increasing the annealing time, the spheroidization
of the a-phase increased. Figure 4 also shows the
spheroidization and recrystallization of the alloy. For
example, at the higher temperature for 60 min (Figs. 3(h)
and 4(b)), a majority of fine fibrous a-phases were
changed into a spherical structure, while coarse a-phases
developed into bamboo-shaped microstructures.
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Fig. 2 Optical micrographs of hot-rolled Mg—8Li—3Al1-0.4Y alloy sheet with 80% reduction (a), annealed hot-rolled alloy sheet at
350 °C for 1 h (b), and cold-rolled alloy sheet on cross section (c) and longitudinal section (d)

Fig. 3 Optical micrographs of cold-rolled Mg—8Li—3Al-0.4Y alloy sheet annealed under different conditions: (a) 250 °C, 30 min;
(b) 250 °C, 60 min; (c) 250 °C, 90 min; (d) 300 °C, 30 min; (e) 300 °C, 60 min; (f) 300 °C, 90 min; (g) 350 °C, 30 min; (h) 350 °C,
60 min; (i) 350 °C, 90 min
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Fig. 4 SEM micrographs of cold-rolled Mg—8Li—3Al-0.4Y alloy sheet (a), and annealed alloy at 350 °C for different time:

(b) 60 min; (c) 90 min

Moreover, new equiaxial grains were formed within the
p-phase particles at 350 °C, as illustrated in Figs. 4(b)
and (c). Spheroidization of all fibrous a-phases occurred
after heat treatment for 90 min at 350 °C. In addition, the
average size of the spheroidized particles after heat
treatment for 90 min at 350 °C was smaller than that of
the particles after heat treatment for 60 min. Moreover, a
large number of unknown fine acicular phase particles
appeared in the f-phase after 90 min at 350 °C, such as
those within the white rectangular in Fig. 4(c).

Recrystallization was relatively complete after
annealing at 350 °C for 60 min. The microstructure
consisted of fully recrystallized f-grains with a mean
grain size of 15—30 pum, and the large amount of fine
fibrous a-phase particles had become spherical structures,
whereas coarse a-phases had become bamboo-shaped
microstructures.

Annealing following cold-rolling has been shown
by previous work [13] to cause the emergence of acicular
o-phase particles inside the f-phase (as marked by the
white rectangle in Fig. 4(c)) during heat treatment at the
higher temperature (350 °C) or longer time (90 min).
Because these particles were precipitated from the f
phase, these particles are a phases, and are developed
from f phase because of Li loss. Li loss can occur during
the heat treatment of Mg—Li alloys [23—26]. The Li can
diffuse from inside the specimen to the surface and can
be oxidized in air or can sublime in vacuum or in an inert
gas environment. CAO et al [24] revealed that Li loss
can be attributed to the different atomic mobilities of Mg
and Li in the a-phase and fS-phase, because the diffusion
coefficient of Li in the f-phase is much higher than that
of Li in the a-phase and Mg in the S-phase and the
o-phase. This phenomenon can also be clearly explained
by the following Einstein equation [27] and Arrhenius
equation [13] as

B=D/(kT) €))
D=D, exp(—R—QTj 2)

where B is the atomic mobility, 7 is the annealing
thermodynamic temperature, £ is Boltzmann’s constant,

D, is a constant, Q is the diffusion activation energy, R is
the ideal gas constant and D is the diffusion coefficient
which depends on the temperature, composition of the
alloy and the size of the grains [27]. The ratio of the
diffusion coefficient D is equal to the ratio of atomic
mobility B when annealing temperature is constant as
shown by Eq. (1). Hence, the atomic mobilities of Li and
in the f-phase are higher than those of Mg and in the
a-phase. Thus, Li loss occurs in the S-phase, resulting in
the decrease of the Li content in the pf-phase. The
application of the “metallographic lever rule” to the
binary Mg—Li equilibrium phase diagram can predict the
volume fraction of a-phase in the alloy after Li loss. The
volume fraction of a-phase increases in the alloy and the
volume fraction of f-phase decreases.

Equation (2) indicates that diffusion is accelerated
as the temperature rises. Thus, the higher temperature of
heat treatment results in more Li loss from the alloy.
Such microstructural changes influence both the
electrical and mechanical properties of the alloy [24,25],
especially for a thin alloy sheet. However, there is no
effective method to prevent Li loss. Therefore, it is
critical to find the proper annealing temperature as well
as time of the rolling process for the Mg—Li alloy.

Partial recrystallization and relatively  full
recrystallization occurred in the alloy when the alloy was
annealed at 300 °C for 60 min and at 350 °C for 60 min,
respectively, while the alloy suffered a serious Li loss
when the annealing time was increased to 90 min. The
spheroidized phases and recrystallized grains were
homogeneously distributed when the specimen was
annealed at 350 °C for 60 min and this is considered to
be the proper annealing treatment after cold-rolling.

3.2 Texture evolution
3.2.1 Rolling and annealing in single a-phase field

Figure 5 shows the textures for the hot-rolled,
cold-rolled and annealed cold-rolled conditions by
means of the (0002) pole figures of the a-phase. The
respective ODFs are displayed in Fig. 6. Figures 5(a) and
6 show a relatively sharp (0001)(1120) basal texture
accompanied with a prismatic texture generated by
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Fig. 5 (0002) pole figures of a phase of hot-rolled (a), cold-rolled (b) and annealed cold-rolled (¢) Mg—8Li—3Al-0.4Y alloy
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Fig. 6 Constant @, angle ODF cross-section of a phase of hot-rolled ((a) @,=0°, (b) ®,=30° and (c) ruler), cold-rolled ((d) ®,=0°,
(e) ©,=30° and (f) ruler) and subsequent annealed cold-rolled ((g) ©,=0°, (h) ©,=30° and (i) ruler) Mg—8Li—3Al1-0.4Y alloy
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hot-rolling. The maximum of the (0002) pole density was
7.72 mrd (multiples of random distribution). The pole
density distribution processed by cold-rolling exhibited a
double peak, with basal poles rotated away from the
normal direction (ND) towards the rolling direction (RD)
by £(15-20)°. WANG and HUANG [16] also suggested
that rolling caused the slip plane to gradually rotate
toward the rolling plane and the slip direction toward the
rolling direction. Figures 6(d)—(f) show the sharper
(0001)(1120) basal texture, {1120}1100) prismatic
texture, {0110%1010) prismatic texture and high
quality {1121}(1122) pyramidal texture components
generated during cold-rolling. Figure 5(c) demonstrates
that the (0002) pole figure of the annealed cold-rolled
alloy had a strong (0001) basal texture. In other words,
no distinct weakening appeared on (0001)(1120) basal
texture after annealing. Furthermore, the peak transferred
to the center of pole figure compared with Fig. 5(b),
which means that grain-oriented rotation occurred during
annealing, making the (0001) crystal plane tend to be
parallel to the rolling surface. Figures 6 (g)—(i) indicated
thata {1121}(1122) pyramidal texture generated during
cold-rolling disappeared; however, the intensity of
{1120} prismatic texture and {0110} prismatic texture
slightly increased after annealing.

The hot-rolled texture of the Mg—8Li—3Al-0.4Y
alloy was formed by several components: both basal and
prismatic ({0110} and {1120}) planes were preferen-
tially parallel to the sheet plane, as shown in Figs. 5(a)
and 6. This texture was similar to that described
previously for hot-rolled Mg—5Li—1AI-RE (Nd or Y)
alloys [28]. According to the Schmid’s law [29], basal
slip is firstly activated due to its lower CRSS when
plastic deformation occurs in Mg alloys, in comparison
with other non-basal slip systems, and then the
{0001}(1120) basal slip results in the basal texture for
the alloy sheet. AGNEW et al [2] also suggested, by
texture modeling, that basal slip and {1012} tensile
twinning alone would generate a strong basal texture,
with a single peak in the basal poles during plane strain
compression, while secondary slip or twinning is
necessary to rotate the basal poles away from the sheet
normal direction. Considering that basal slip can only
provide two independent slip systems as discussed above,
non-basal slip systems and twins must be activated to
harmonize the plastic deformation. Additionally, the
deformation temperature as well as c/a ratios of various
HCP materials strongly affect the activation of the
different slip systems [30—33]. RAYNOR [30] confirmed
that increasing the hot-rolling temperature is expected to
affect the rolling texture because the CRSS for glide of
dislocations on non-basal planes is temperature
dependent and texture reflects the balance of deformation
mechanisms. CHEN [31] also suggested that both CRSSs

needed to activate basal slip and prismatic slip systems
decrease with increasing deformation temperature, and
their values are almost equal at 300 °C. So, basal slip
system accompanied with prismatic slip systems can be
activated in the alloy sheet during deformation at 300 °C.
The main characteristic of the HCP deformation texture
could be traced on the basis of basal slip and prismatic
slip would become the principal slip systems when the
c/a ratio reaches about 1.6. In this work, the value of c/a
ratio of the Mg—8Li—3Al-0.4Y alloy was 1.6077
evaluated from the XRD results, indicating the
occurrence of prismatic slip and the generation of a
prismatic texture during hot-rolling. However, when the
same alloy is cold-rolled after extrusion, the texture is
typical of Mg.

Basal slip and prismatic (a) slip systems begin to be
activated after extensive plastic deformation, making the
basal and prismatic planes of grains of the a-phase
parallel to the rolling surface. When the plastic
deformation reaches a critical amount, both basal and
prismatic slip systems approach “hard orientations”, thus
(0001)(1120) basal texture, {1120)1100) prismatic
texture and {01 10}(1010) prismatic texture components
can be generated during cold-rolling, as shown in
Figs. 6(d)—(f). The interfacial angle of hexagonal system
equation is written as [34]

2
cosg = {hlhz + ik, +%(h1k2 +h2k1)+i‘221112} /

2 2
hf+kf+h1kl+3izzf h§+k§+h2k2+3i21§
4c 4c

A3)
where a and c are lattice constants, ¢ is the interfacial
angle and {h; k, I}, {h, k» I} represent different crystal
faces. The angle between the {1120} prismatic plane
and the {1011} pyramidal plane is 40.3° and the angle
between the {0110} prismatic plane and the {1011}
pyramidal plane is 63.8°. Therefore, according to the
Schmid’s law [29], pyramidal {(c+a) slip systems turn
into favorable orientation when the prismatic slip
systems are in the “hard orientations” and then pyramidal
(c+a) slip systems begin to be activated for the plastic
deformation. So, it is the combination of prismatic slip
systems and pyramidal slip systems that results in the
generation of the {1121}(1122) texture.

Figure 5(b) also indicates that the rotation and
splitting of the basal pole along the RD occur during
cold-rolling. In an investigation of Mg—Li alloys, texture
modeling indicated that rotation of basal poles in the RD
is associated with the glide of (c+a) dislocations on the
pyramidal planes, and it was concluded that Li can ease
the glide of {c+a) dislocations [32]. This conclusion is
also supported by the evidence generated by a TEM
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study of dislocations [35].

The double peak in the basal pole following
cold-rolling was replaced by a single peak, as shown in
Fig. 5(c). This means that there was an evolution in
texture associated with SRX and grain growth [32],
which was consistent with the microstructure in Figs. 3
and 4. The evolution of texture was therefore associated
with the nucleation of new grains in the small regions of
unrecrystallized material that remained following rolling
in this work. Meanwhile, according to the oriented
growth theory [36], the grain growth rate with a certain
orientation is considerably higher than that of other
orientated grains when recrystallization occurs in alloys.
Thus, probably, in this work, with the development of
recrystallization, the grain growth rate with prismatic
texture is higher than that with {1121}(1122) pyramidal
texture, and the {112131122)
pyramidal texture are swallowed up gradually by grains
with prismatic texture. Consequently, the {1121}(1122)
pyramidal generated during cold-rolling

grains with the

texture

disappears, and the intensity of the {1120}(1100)
prismatic texture and the {0110}(1010) prismatic texture
components slightly increases after annealing.

3.2.2 Rolling and annealing in single S-phase field

Figure 7 indicates the ODFs of the S-phase of hot-
rolled, cold-rolled and annealed cold-rolled specimens
where the a and y fibers are indicated. The primary
texture components were {112}(110), {112}(111) and
{001}(110) textures; they remained unchanged during
rolling and annealing and displayed good texture heredity.
The maximum pole densities of the hot-rolled,
cold-rolled and annealed cold-rolled specimens were
4.01, 5.25 and 3.84 mrd, respectively. As expected, the
well-defined o and y fibers formed during rolling were
weakened by annealing at 350 °C for 60 min.

The Li-rich f-phase has the BCC structure in the
duplex-phase Mg—Li alloys [10]. MAO and ZHANG [37]
confirmed that the near {111}(110) component, an
orientation common to both the a and y fibers in BCC
metals [38], begins to be activated after rolling, making
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Fig. 7 Constant @, angle ODF cross-section of # phase of hot-rolled ((a) ®,=0°, (b) ®,=45° and (c) ruler), cold-rolled ((d) &,=0°,
(e) ©,=45° and (f) ruler) and subsequent annealed cold-rolled ((g) ®,=0°, (h) ®,=45° and (i) ruler) Mg—8Li—3Al-0.4Y alloy
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grain orientations cluster together at the near {001}(110)
component. Moreover, the grain orientations move along
o orientation fiber towards the {112}(110) component
with increased rolling deformation. The earlier-produced
{001}(110) cube texture cannot be entirely transformed
into the {112}(110) texture, and the {001}{110) cube
texture accompanied with the {112}(110) texture was
generated during rolling in this alloy, as shown in Fig. 7.
Texture evolution after hot-rolling cannot be
eliminated completely during subsequent annealing.
During cold-rolling, grain orientations keep flowing to
the a and y fibers on the original basis and make the
maximum pole density of cold-rolled alloy higher than
that of hot-rolled specimen in {112}(110), {112}(111),
{001}(110) texture components. Texture weakening
clearly occurred after annealing at 350 °C for 60 min, as
shown in Fig. 7. This might be attributed to grain
rotation during SRX of the p-phase [39]. The
newly-generated grains had no specific orientation
relationship with their parent phases, and the parent
phases were swallowed up gradually by the newly-
generated grains with the progress of recrystallization.
Thus, the relatively strong textures in the single f-phase
field formed during cold-rolling were weakened by
annealing at 350 °C for 60 min, which was similar to the
variations in the single a-phase field shown in Fig. 5.

3.3 Mechanical properties

The mechanical properties of Mg—8Li—3A1-0.4Y
alloy are presented in Figs. 8 and 9. The tensile yield
strength (0y,), ultimate tensile strength (o), Vickers
hardness and elongation to failure of different alloys are
summarized in Table 2. The work-hardening evolution is
evident in Fig. 8 and was consistent with previous
literature [14]. The oy ,, oy, microhardness and elongation
of the homogenized alloy were 128 MPa, 142 MPa,

300
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Fig. 8 Tensile curves of hot-rolled, annealed hot-rolled and
cold-rolled Mg—8Li—3Al1-0.4Y alloy
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Fig. 9 Influence of annealing temperature and time on
mechanical properties of cold-rolled Mg—8Li—3Al1-0.4Y alloy
sheet: (a) Ultimate tensile strength; (b) Elongation; (c) Vickers
hardness

HV 62 and 28%, respectively, while those of the hot-
rolled alloy with 80% reduction and the cold-rolled alloy
with 50% reduction were 170 MPa, 196 MPa, HV 75,
18% and 231 MPa, 266 MPa, HV 86, 11%, respectively.
Figure 8 presents representative engineering stress—strain
curves of hot-rolled, annealed hot-rolled and cold-rolled
Mg—8Li—3Al1-0.4Y alloys. All exhibit rapid hardening
up to a rather high stress followed by a single transition
to slightly lower hardening and flow softening. Figure 9
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shows that, with increasing annealing time and
temperature, the strength and microhardness slightly
decreased while the ductility increased. The tensile
strength and hardness of the alloy investigated in this
work showed comparative values with experimental and
commercial Mg—Li alloys [22] and had good elongation
as shown in Fig. 9 and Table 2, which reach 34% after
annealing.

Table 2 Mechanical properties of homogenized, rolled and
annealed Mg—8Li—3Al1-0.4Y alloy

Stat oo/ o, Elongation/ Microhardness
a
¢ MPa MPa % (HV)
Homogenized
128 142 28 62
(300 °C, 12 h)
Hot-rolled
. 170 196 18 75
(80% reduction)
Annealed hot-rolled
151 188. 34 66
(350 °C, 1 h)
Cold-rolled
. 231 266 11 86
(50% reduction)
Annealed
cold-rolled 148 184 35 66
(350 °C, 1 h)

For a high annealing temperature and long time,
SRX occurs. Defects generated during rolling are
eliminated, and softening occurs, as shown in Fig. 9(b).
Generally, the a-phase in Mg—Li alloys exhibits a
relatively high strength and these bamboo-like a phases
refine the grains to a certain extent, while the f-phase
better ductility. Considering previous
metallographic observation as presented in Figs. 2(b) and
3, many a-phase particles with long strip shape in the
rolled alloy were transformed to spherical a-phase
particles by annealing. This change of the shape of the
o-phase could improve the strength and plasticity of the
alloy [13]. Whilst, the grains become coarser and the
content of a-phase increases due to Li loss from the
f-phase, as shown in Fig. 4(c). Consequently, it is the
microstructure of the spherical a-phase particles, coarse
grains, grain refinement and the increasing content of
o-phase that lead to the values of o, microhardness and
elongation.

The oy, decreased from 266 to 194 MPa, while the
elongation increased from 11% to 14%, when the
cold-rolled alloy was annealed at 250 °C for 30 min, as
shown in Fig. 9 and Table 2. The optical micrographs
showed that there was no significant difference in the
morphology of the oa-phase between cold-rolled
specimen and annealed specimen at 250 °C for 30 min,
so that recovery occurred first during annealing and
decreased strength and microhardness and slightly
increased elongation. The o, values of the annealed

shows a

cold-rolled alloys treated at 300 °C for 60 min and at
350 °C for 60 min were almost the same, while the
elongation of the latter alloy (annealed at 350 °C for
60 min) was higher than that of the former with a value
of 35%. The spherized a-phase and SRX of elongated
pS-phase played important parts in this increased plasticity.
As the annealing time was extended to 90 min, a
relatively higher strength distinctly appeared at 350 °C,
which principally may be due to Li loss from the alloy so
that it affects the mechanical properties of alloy sheet.
Therefore, the alloy annealed at 350 °C for 60 min can
be considered as the optimal annealing process after cold
rolling.

4 Conclusions

1) After thermo-mechanical processing, the
Mg—8Li—3Al1-0.4Y alloy contained the following five
phases: a-Mg, S-Li, AlLi, Al,Y and MgAlLi,.

2) Annealing at 350 °C for 60 min was considered
optimal. This caused spheroidization and complete static
recrystallization in the Mg—8Li—3Al1-0.4Y alloy. The
tensile yield strength, ultimate tensile strength and
148 MPa, 184 MPa and 35%,
respectively. Li loss occurred during annealing at 350 °C

elongation were

for 90 min.

3) The hot-rolled texture of the a-phase of the
Mg—8Li—3Al1-0.4Y alloy was a combination of
{0001}(1120) basal texture, {1120}(1100) prismatic
texture and {0110X1010) prismatic texture. A
{1121%1122)  pyramidal
generated by cold-rolling with 50% reduction and

texture component was
disappeared during subsequent annealing. The maximum
pole densities of the hot-rolled, cold-rolled and annealed
cold-rolled specimens were 7.7, 8.1 and 7.7 mrd,
respectively.

4) The primary textures of the f-phase of hot-rolled
Mg—8Li—3Al1-0.4Y alloy were {112}(110), {112}(111)
and {001}(110) textures. They remained unchanged
during cold-rolling and subsequent annealing. The
maximum pole densities of the hot-rolled, cold-rolled
and annealed cold-rolled specimens were 4.0, 5.3 and
3.8 mrd, respectively.
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