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Abstract: The effects of Al/Zn ratio (mass ratio) on microstructure and mechanical properties of the Mg—8Li alloy were
investigated. The results indicate that in the as-cast Mg—8Li—xAl—yZn (x+y=5) alloys (LAZ alloys), when the Al/Zn
ratio is 1:4 and 2:3, the secondary phases are mainly AILi and MgLiZn phases; when the Al/Zn ratio is 3:2 and 4:1, the
secondary phases are mainly AlLi and MgLi,Al phases. The decomposition temperature of MgLiZn phase is about
300 °C and the decomposition temperatures of AILi phase and MgLi,Al phase are higher (~350 °C). Solid solution
strengthening is the main factor for the improvement of strength of Mg—8Li—xAl—yZn alloys. The Mg—8Li—3Al-2Zn
alloy after solution treatment at 350 °C for 4 h has the best comprehensive mechanical properties (yield strength of
272.5 MPa, ultimate tensile strength of 315.0 MPa and elongation of 3.4%) among the studied as-cast and solid solution

treated Mg—8Li—xAl—yZn alloys.
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1 Introduction

Mg—Li alloys are the lightest metal
engineering materials, which have been widely
applied in aerospace, military and electronics
because of their low density (1.30—1.65 g/cm’),
high specific strength and stiffness [1—3]. Besides,
Mg-Li alloys also have promising prospects in
future industrial applications due to their excellent
electromagnetic shielding properties, damping
capacity and machinability [4]. According to the
Mg—Li equilibrium phase diagram, when Li content
is between 5.3 wt.% and 10.7 wt.%, the Mg—Li
alloy is composed of a-Mg (hcp) and p-Li (bce)
phases. The dual-phase Mg—Li alloy combines the
strength of a-Mg with the plasticity of f-Li, which

ensures the alloy to own good ductility and
formability compared to magnesium alloy.
However, the disadvantage of low strength limits its
further application to some extent.

A lot of researches have been conducted to
overcome the shortcomings of Mg—Li alloys by
adding alloying elements. Among them, Al and Zn
elements are the two most effective alloying
elements to strengthen the Mg—Li alloys. Many
Mg—Li alloys with the third elements have been
prepared and studied, such as Mg-Li—Al, Mg—
Li—Zn and Mg-Li—Al-Zn alloys [5—8]. Different
contents of Al and Zn have different effects on
Mg-Li alloys. Al element strengthens the Mg—Li
alloys mainly through solid solution strengthening
and precipitation strengthening, wherein the
strengthening phase MgLiAl is a metastable phase
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and decomposes into an equilibrium phase AlLi
during high temperature or room temperature aging
to soften the alloy [9—11]. Zn element mainly plays
a solid solution strengthening effect in the Mg—Li
alloy, and intermediate compounds such as Mg;Zn;
are present in Mg—Li—Zn alloy when zinc content is
high [12—14]. However, Al and Zn should not be
excessive, otherwise the precipitates will be coarse
to deteriorate mechanical properties [12]. Heat
treatment is an effective way to strengthen Mg—Li
alloys, and some researches have also been carried
out [15—17]. However, the effect of Al/Zn ratio on
microstructure and properties of dual-phase Mg—Li
alloy has rarely been reported.

Based on the previous researches, the Mg—8Li
alloy was selected as the base alloy, and the total
content of Al and Zn elements was 5 wt.% to
obtain good comprehensive performance. The
microstructure and mechanical properties of
Mg—8Li—xAl-yZn (x=1, 2, 3, 4; y=4, 3, 2, 1) alloys
with different Al/Zn mass ratios (x:y=1:4; 2:3; 3:2
and 4:1) were investigated, and the optimal ratio
was obtained in this study. In addition, the effects
of solid solution treatment on microstructure and
mechanical properties of Mg—Li alloy with different
Al/Zn ratios were studied.

2 Experimental

In this study, commercially pure Mg, Li, Al and
Zn were used to prepare Mg—8Li—xAl—yZn alloys
(LAZ alloys). These raw materials were melted in a
vacuum induction furnace under the protection of
argon at 3x10* Pa. Mechanical stirring was carried
out at 650 °C for 3 min in order to make the melt
homogeneous. The melt was held for seven minutes
when the temperature rose to 700 °C, then poured
into a preheated steel mold. Some as-cast
specimens were solid solution treated at 300 and
350 °C for 4 h, respectively. All the samples were
taken from the bottom of the ingot and prepared
into dog-bone tensile specimens with gauge sizes of
15 mm x 3 mm X 2 mm for tensile test.

The chemical compositions of the studied
alloys were determined by inductively coupled
plasma—atomic emission spectrometry (ICP—AES)
and listed in Table 1. These studied alloys were
named LAZ814, LAZ823, LAZ832 and LAZ841
according to different Al and Zn contents. The
microstructure was analyzed by optical microscope

(OM; ZEISS) and scanning electron microscope
(SEM; Phenom XL) equipped with an energy
dispersive spectroscope (EDS). The phase analysis
was characterized by an X-ray diffractometer
(XRD; Ultima IV) with a resource of Cuk,
radiation at a scan rate of 5 (°)/min and a step size
of 0.02°. Transmission electron microscope (TEM,
JOEL 2100, 200 kV) was used to observe the size
and morphology of the precipitates. The specimens
for TEM observation were mechanically thinned to
~60 um and then polished by argon ion milling
(Gatan 691). Tensile properties of the studied alloys
at room temperature were tested on the tensile
machine (Zwick/Roell) at a cross-head speed of
1 mm/min, and the fracture surface was analyzed by
SEM.

Table 1 Chemical compositions of studied alloys (wt.%)

Alloy Li Al Zn Mg
LAZ814 8.25 1.16 4.01 Bal.
LAZ823 8.30 2.25 3.11 Bal.
LAZS832 7.97 3.29 1.81 Bal.
LAZ841 8.02 4.36 0.95 Bal.

3 Results

3.1 Microstructures

The optical microstructures of the as-cast
LAZ alloys are shown in Fig. 1, indicating that the
as-cast LAZ alloys are primarily composed of
o-Mg, f-Li and some precipitates mainly distributed
in f-Li. a-Mg is basically blocky and stripe-like
with sharp edges and different sizes. Meanwhile, it
is worth noting that the amount of precipitates is
also significantly reduced as the Zn content
decreases. Figure 2 shows the XRD patterns of the
as-cast specimens. a-Mg and fS-Li are the major
phases in the LAZ alloys according to the XRD
result. It is worth noting that when the Al/Zn
ratio 1:4 and 2:3, the secondary phases in the
LAZ814 and LAZ823 alloys are mainly AlLi and
MgLiZn [12], but when the Al/Zn ratio is 3:2 and
4:1, the secondary phases in the LAZ832 and
LAZ841 alloys are mainly AILi phase and MgLi,Al
phase. From the result of XRD, the peak intensity
of AlLi in the LAZ alloy increases with the increase
of Al content, and the new peaks (at 26 values of
22° and 45°) appearing in LAZ814 and LAZ823 are
MgLiZn phase.
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Fig. 1 Optical micrographs of as-cast LAZ alloys: (a) LAZ8
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Fig. 2 XRD patterns of as-cast LAZ alloys with different
Al/Zn ratios

In order to investigate the distribution of
secondary phases in LAZ alloys, SEM analysis was
conducted. Figure 3 shows high resolution SEM
images and EDS analysis results of the secondary
phases in the as-cast LAZ alloys. It can be seen
from the results that the particles in the LAZ alloys
mainly include visible micron-sized particles and
some nano-scale ultra-fine particles that are difficult
to see. In the SEM images (Figs. 3(a—d)), as the Al
content increases and the Zn content decreases, the
secondary particles gradually decrease, which is
consistent with the optical microstructure result.
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According to the XRD results, it can be inferred
that these large-sized visible particles are MgLiZn
phase [18] and tiny large-sized AlLi or MgLi,Al
particles. The diffraction intensity of AILi phase
increases as the Al content increases in these four
LAZ alloys, which cannot be found in the OM and
SEM images. Besides, the MgLiZn phases are
mainly distributed along the a-Mg grain boundaries
and some other particles are located inside the f-Li
matrix [14,19]. When the Al/Zn ratio is 3:2 and 4:1,
there are elongated irregular precipitates along the
a-Mg grain boundaries, and the shape of the
precipitates distributed in the p-Li matrix is
irregular.

EDS point scanning and mapping scanning
were performed to further determine the chemical
formula of the precipitates and the distribution of
elements. The EDS point scanning results are listed
in Table 2. It can be seen in Fig. 3(a) that, in
LAZ814 alloy, some of the precipitates (labeled as
B) are composed of Mg and Zn elements. It should
be noted that the EDS device cannot detect the
presence of Li element because the spectrum is cut
off for all elements below boron, but combined with
the XRD result it can be judged that the secondary
particle is MgLiZn [13]. Some precipitates (labeled
as C) in Fig. 3(b) contain Mg, Al and Zn elements.
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Considering the fact that Zn element will be
dissolved into the matrix, it can be thought that tiny
amount of Zn element detected is derived from the
matrix, and combined with XRD results, it can be
judged that these secondary particles are AILi
phase. In Figs. 3(c, d), some precipitates contain

Fig. 3 High resolution SEM images (a—d) and EDS mapping scanning (e, f) of as-cast alloys of LAZ814 (a), LAZ823
(b), LAZ832 (c) and LAZ841 (d), and EDS mapping scanning of LAZ814 (e) and LAZ841 (f)

Mg and Al elements, and some contain Mg, Al
and Zn elements. According to the previous
experiment [ 14], the precipitates in the LAZ832 and
LAZ841 alloys are AlLi (labeled as D) and
MgLi,Al (labeled as E and F). The slender
MgLi,Al phase instead of MgLiZn phase is mainly
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Table 2 EDS point scanning results of four as-cast LAZ

alloys
Location Content/at.%
in Fig. 3 Mg Al 7n
A 98.7 0.3 1.0
95.5 - 4.5
C 85.9 12.5 1.6
D 82.9 15.7 1.4
E 76.9 20.5 2.6
F 88.9 9.8 1.3

distributed along the a-Mg grain boundaries in the
LAZ832 and LAZ841 alloys. The secondary
particles distributed in the p-Li matrix coarsen
gradually as the Al content increases. The EDS
mapping scanning image in Fig. 3(e) shows the
distribution of Mg and Zn elements in the LAZ814
alloy. Zn is present in both the matrix and the

secondary phase. Figure 3(f) shows the distribution
of Mg and Al elements in the LAZ841 alloy,
indicating that Al element is mainly distributed in
the precipitates.

Figure 4 shows high resolution TEM
micrographs of the as-cast LAZ814 and LAZ841
alloys, in which oa-Mg and f-Li phases were
detected. TEM analysis was applied to further
identifying the secondary phase in the LAZS841
alloy. As shown in Figs. 4(c, d), the SAED pattern
of the LAZ841 alloy indicated that the round and
rod-shaped secondary phases are of FCC structure,
which can be AlLi and MgLi,Al phases [20,21]
because both AlLi and MgLi,Al phases have FCC
structures and similar lattice parameters [22] as
listed in Table 3. The SAED results demonstrate
that the AILi precipitates can coexist with the
ternary MgLi,Al phase. Consequently, Al-Li phase
can be used as the general term for AlLi phase and
MgLi,Al phase in some places in this work.

Fig. 4 High resolution TEM micrographs of as-cast LAZ814 (a), LAZ841 (b) and TEM micrographs of secondary
phases showing round (c) and rod-shaped (d) Al-Li phase in LAZ841 alloy
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Table 3 Lattice parameters and density of AILi and

Lattice parameter Density/

Phase -3

amm b/nm c¢nm cla (grem ™)

AlLi  0.638 0.638 0.638 1 1.735

MgLi,Al 0.670 0.670 0.670 1 1.439

The SEM images and XRD patterns of the
LAZ alloys after solid solution treatment at
300°C for 4h are shown in Figs. 5 and 6,
respectively. The results show that the amount of
precipitates in the LAZ814 and LAZ823 alloys
(Figs. 5(a, b)) is significantly reduced after solid
solution treatment compared with the as-cast
LAZ814 and LAZ823 alloys (Figs. 1(a, b)), while
the amount of precipitates in the LAZ832 and
LAZ841 alloys has no significant change before
and after solid solution treatment. However, a-Mg

grain boundary of all the LAZ alloys after solid
solution is smoothened, and the a-Mg in the
LAZS832 alloy after solid solution at 300 °C for 4 h
becomes strip-like. It is worth noting from Fig. 6
that the peak of the MgLiZn phase almost
disappears, while the Al-Li phases still exist. This
indicates that the decomposition temperature of the
MgLiZn phase is relatively low and decomposes at
~300 °C.

The SEM images and XRD patterns of the
LAZ alloys after solid solution treatment at 350 °C
for 4 h are shown in Figs. 7 and 8, respectively. As
the solid solution temperature increases to 350 °C,
the number of secondary particles decreases, and
the a-Mg grain boundary is further smoothened.
From Fig. §, it can be seen that the peak of
metastable MgLi,Al phase disappears, but the peak
of stable AlLi phase still exists, which is consistent
with the results of EDS point scanning.

Al-Li

Element  at.%

Mg 5711
Al 41.89

Fig. 5 SEM images of LAZ alloys after solid solution treatment at 300 °C for 4 h: (a) LAZ814; (b) LAZ823;

(c) LAZ832; (d) LAZ841
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Fig. 6 XRD patterns of LAZ alloys after solid solution
treatment at 300 °C for 4 h

3.2 Density and mechanical properties

Figure 9 shows the mechanical properties of
the as-cast and solid solution treated LAZ
alloys. According to Fig. 9(a), it is obvious that the

¢

Fig. 7 SEM images of LAZ alloys after solid solution treatment at 350

(c) LAZ832; (d) LAZ841
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ultimate tensile strength (UTS) of the as-cast alloys
increases from 155.5 to 187.3 MPa as the Al/Zn
ratio increases from 1:4 to 4:1, but the elongation
(EL) decreases significantly from 45.3% to 10.0%.
Figures 9(b, c) show the mechanical properties of
the LAZ alloys after solid solution at 300 and
350 °C for 4 h, respectively. From the results, it is
known that after the solution heat treatment at
300 °C for 4 h, the mechanical properties of the
studied alloys are significantly improved. It is
worth noting that with the increase of Al/Zn ratio,
the strength increment of the four LAZ alloys
decreases gradually. The tensile strength of the
LAZS814 alloy increases most, from 155.5 MPa in
the as-cast state to 271.9 MPa in the solid solution
state. However, the plasticity of the studied alloys is
reduced greatly. When the solid solution
temperature increases from 300 to 350 °C, the YS
(yield strength) and UTS of the LAZ814 alloy are
basically unchanged, while the YS and UTS of the

°C for 4 h: (a) LAZ814; (b) LAZ823,
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Fig. 8 XRD patterns of LAZ alloys after solid solution
treatment at 350 °C for 4 h

LAZ823, LAZ832 and LAZ841 alloys are
improved significantly, and the YS and UTS of the
LAZS832 alloy increase from 193.5 and 248.5 MPa
to 272.5 and 315.0 MPa, respectively. However, the
EL of these alloys reduces a lot. The YS and UTS
of the LAZ alloys after solid solution treatment are
greater than those of most of other reported Mg—Li
alloys.

3.3 Fracture behavior

Figure 10 shows the fracture surfaces of the
as-cast LAZ alloys with various Al/Zn ratios. There
are many dimples and tear ridges on the fracture
surface. This is a typical plastic fracture in Mg—Li
alloy [7,15]. In addition, the presence of secondary
particles in the dimples indicates that the crack
originates and propagates from the interface
between the particles and the matrix. Through the
XRD, SEM and EDS analysis mentioned above, it
can be concluded that these particles in dimples are
mainly AlLi, MgLi,Al and MgLiZn phases and they
may be the fracture origin during the tensile testing.
During the tensile process, on one hand, these
secondary particles hinder the slip of dislocations.
On the other hand, microcracks are generated
around the secondary particles, and the expansion
of the microcracks absorbs the strain energy. This is
the strengthening mechanism of secondary
particles. In addition, it is obvious that as Al/Zn
ratio increases, the dimples become larger and
shallower, indicating that the ductility of the alloy
gradually decreases. This is consistent with the
result of the plasticity of these LAZ alloys, which is
gradually reduced as the Al/Zn ratio increases as
shown in Fig. 9(a).
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Fig. 9 Mechanical properties of LAZ alloys with

different Al/Zn ratios: (a) As-cast LAZ alloys; (b) Solid

solution treated LAZ alloys at 300 °C for 4 h; (c) Solid

solution treated LAZ alloys at 350 °C for 4 h

Figure 11 shows the fracture surfaces of the
solid solution treated LAZ alloy tensile samples.
After the solid solution treatment at 300 °C for 4 h,
the dimples on the fracture surface decrease
obviously and several cleavage planes appear,
indicating that the fracture mode of the studied
alloys tends to quasi-cleavage fracture. And there
are mixed characteristics of cleavage and ductile
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Fig. 10 Fracture surfaces of as-cast LAZ alloys with various Al/Zn ratios: (a) LAZ814; (b) LAZ823; (c) LAZ832;

(d) LAZ841

fracture, which corresponds to a significant
reduction in the elongation of the alloys shown in
Fig. 9(b). After the solid solution treatment at
350 °C for 4 h, the fracture surfaces of these LAZ
alloys transform into a typical cleavage fracture
mode with river patterns. The fracture surface is
primarily composed of cleavage planes and steps.
Besides, the numbers of dimples and secondary
particles decrease. This is related to the solid
solution of the precipitates into the matrix.

4 Discussion

4.1 Effect of Al/Zn ratio on microstructure
evolution
It has reported that the content variation of Al
and Zn elements in the Mg—Li—Al-Zn alloy could
influence the type and number of secondary
particles in the casting process and the phase

transition during heat treatment [20,23]. Different
precipitates may occur in the Mg—Li alloys with
different Al/Zn ratios. Al is added to the Mg—Li
alloy mainly by forming AlLi and MgLi,Al phases
acting as precipitation strengthening effect, while
Zn is mainly solid-dissolved into the matrix when
the content is low, which acts as solid solution
strengthening. However, MgLiZn phase will emerge
when the Zn content exceeds 2 wt.% [16,24].
Moreover, since the AlLi and MgLi,Al phases are
invisible under the optical microscope due to their
size, the number of the secondary particles in Fig. 1
decreases as the Zn content decreases. According to
the results of the EDS point and mapping scanning
in Fig. 3, Zn is mainly distributed in the secondary
particles in the LAZ814 alloy and Al is mainly
distributed in the secondary particles in the LAZ841
alloy. It can be concluded that, in the optical
micrographs of the LAZ814 and LAZ823 alloys,



934 Xin-1li LIANG, et al/Trans. Nonferrous Met. Soc. China 31(2021) 925-938

A A ﬁ 3 \A‘li et
Fig. 11 Fracture surfaces of LAZ alloys after solid solution treatment at 300 °C for 4 h (a—d) and 350 °C for 4 h (e—h):
(a, ) LAZ814; (b, f) LAZ823; (¢, g) LAZ832; (d, h) LAZ841
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those visible particles in the f-Li matrix are mainly
MgLiZn phase, and the visible particles in the
LAZ832 and LAZ841 alloys are mainly small
amount of large-sized AlLi and MgLi,Al phases.
Similar result has also been reported in the
Mg-Li—Zn alloy. OROVCIK et al [12,13] pointed
out that there are stable MgLiZn phase and
metastable MgLi,Zn phase in the Mg—(6—8)Li—2Zn
alloys and found their corresponding diffraction
peaks. Figure 12 schematically illustrates the
evolution of secondary particles in the LAZ alloys
with different Al/Zn ratios. As the Al/Zn ratio
increases, the MgLiZn phase gradually disappears,
and only part of the visible large-sized Al-Li phases
remain.

AlLi

MgLi,Al
. »
r o-Mg N — o-Mg
. ‘. pLi - \ .
g MgLiZn

LAZ814 and LAZ823 LAZ832 and LAZ841

Fig. 12 Schematic diagram showing evolution of type
and number of secondary phases in LAZ alloys with
different Al/Zn ratios

It has been reported that AlLi phase in the
Mg-Li alloy decomposes
the matrix after solid solution treatment at a
temperature exceeding 340 °C [20]. However, the
MgLiZn phase will decompose when the
temperature 300°C or when it is
overaged [13,25], which is in good accordance with
this experiment. As for the micrographs shown in
Fig. 5, after solid solution treatment at 300 °C for 4
h, the MgLiZn phase in the LAZ814 and LAZ823
alloys decreases significantly, and the metastable
MgLi,Al phase decomposes at 300 °C, which is
consistent with the previous report [15]. At the
same time, the boundary of a-Mg also becomes
smooth. The XRD patterns shown in Fig. 6 also
demonstrate that the MgLiZn phase disappears after
solid solution treatment at 300 °C for 4 h, and the
remaining particles are mainly AlLi and MgLi,Al
phases because of their higher decomposition
temperatures [20].

After solid solution treatment at 350 °C for 4 h,
the AlILi and MgLi,Al phases in LAZ alloys

and dissolves into

exceeds

decompose, and the number of particles shown in
the SEM images decreases. The results of EDS
point scanning shown in Fig.7 indicate that
MgLi,Al particles decompose after solid solution
treatment and only small amount of AlLi remains.
In the XRD patterns shown in Fig. 8, the peaks of
AlLi are found, but the peaks of MgLiZn and
MgLi,Al phases disappear compared with the
as-cast XRD patterns. Relevant research [26]
suggests that when the Zn content in the Mg—Li
alloy is less than 4%, Zn mainly dissolves into the
matrix without forming intermetallic compounds. In
this study, the MgLiZn phase appears when the
Al/Zn ratio is 1:4 and 2:3, and the MgLi,Al phase
appears when the Al/Zn ratio is 3:2 and 4:1. The
formation of MgLiZn phase might be influenced by
several concurrent factors including the critical
Al/Zn ratio, the interaction of solubility of Al and
Zn elements and the solidification cooling rate,
which will be our later research content.

4.2 Effect of Al/Zn ratio on mechanical
properties

The addition of Al plays an important role
in precipitate strengthening and solid solution
strengthening of LAZ series alloys, and its main
strengthening effect comes from the MgLi,Al and
AlLi phases [27,28]. The solubility of Zn element in
LAZ series alloys is high, and solid solution
strengthening is its main strengthening mechanism.
In this study, the LAZ814 and LAZ823 alloys have
higher Zn content to form supersaturated solid
solution and the remaining Zn forms the MgLiZn
phase, while the LAZ832 and LAZ841 alloys have
lower Zn content and limited solid solution
strengthening effect. No Zn-containing intermetallic
compound is detected in the LAZ832 and LAZ841
alloys, but the precipitate strengthening of Al plays
a major strengthening role in the four as-cast LAZ
alloys. The UTS of the LAZ alloy increases as the
Al content increases.

It can be seen from Fig. 9(b) that after the solid
solution treatment at 300 °C for 4 h, the increasing
extent of UTS increases with the increase of Zn
content, and the UTS of the LAZ814 reaches
271.9 MPa and increases by 42.8%, compared with
that of as-cast alloy, which is the largest increasing
extent among the four LAZ alloys. It is mainly
because the MgLiZn phase in the LAZ814 alloy
decomposes and the solid solution strengthening
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effect is greatly enhanced. It can be seen from
Figs. 5(a) and 7(a) that the precipitates after solid
solution are greatly reduced. While only a small
amount of MgLi,Al and AlLi phases in the LAZ832
and LAZ841 alloys decompose to solid solution
strengthening, and the increasing extent of strength
is small. It can be deduced that the decomposition
of MgLiZn particles is the main factor for the
improvement of mechanical properties.

After solid solution treatment at 350 °C for
4 h, the AILi phase decomposes. There is tiny AILi
phase in the LAZ814 and LAZS823 alloys and the
microstructure does not change significantly, so
their strength does not change obviously. However,
a large amount of AlLi phase in the LAZ832 and
LAZ841 alloys decomposes, their strength is
obviously improved, and the microstructure of
a-Mg in the LAZ832 alloy changes from dendritic
to smooth, so its UTS increases the most compared
to that of the alloy after solid solution treatment at
300 °C for 4 h, increasing by 26.8% to 315.0 MPa.
Therefore, it can be inferred that the decomposition
of Al-Li phases is the main factor for the
improvement of tensile properties of the LAZ
alloys.

Figure 13(a) shows the UTS of the four LAZ
alloys under different states, and Figs. 13(b, c)
show the YS and UTS models obtained by fitting
the tensile data of the four LAZ alloys, respectively.
Based on these models, the mechanical properties
of the alloys at different solid solution temperatures
can be roughly estimated.

5 Conclusions

(1) In the as-cast Mg—8Li—xAl—yZn (x+y=5)
alloys, when the Al/Zn ratio is 1:4 and 2:3, the
second phases in the stuidied LAZ alloys are
mainly AlLi and MgLiZn phases; when the Al/Zn
ratios are 3:2 and 4:1, the second phases in the
stuidied LAZ alloys are mainly AlLi and MgLi,Al
phases. With the increase of Al content, the UTS of
the as-cast LAZ alloys increases and the EL
decreases. The strengthening effect of Al is higher
than that of Zn element.

(2) The secondary phases partially dissolve
after solid solution treatment. The analysis shows
that the decomposition temperature of MgLiZn
phase is about 300 °C, while the decomposition
temperatures of AILi and MgLi,Al phases are

Fitted YS/MPa
273
257
280 242
‘ 227
212
196
181
166
151
135

Fitted YS/MPa

Fitted UTS/MPa

315
299
283
267
251
235
219
203
187
171
156

Fig. 13 Mechanical properties visual diagrams of LAZ
alloys: (a) 3D histogram model of UTS; (b) Fitted YS;
(c) Fitted UTS

higher (~350 °C). The solid solution strengthening
of Al and Zn elements is found to be the main
strengthening way in the solid solution treated
LAZ alloys at different temperatures of 300 and
350 °C.
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(3) In the as-cast and solid solution treated
Mg—8Li—xAl-yZn (x+y=5) alloys, the Mg—8Li—
3Al-2Zn alloy after solution treatment at 350 °C
for 4h has the best comprehensive properties
(YS=272.5 MPa, UTS=315.0 MPa and EL=3.4%).
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 E: W5 AVZn H(FRE )X Me—-8Li &4 BRA AT BRI . SRR, W THE Mg-8Li—xAl-
YIn(x+y=5)E4r, 2 AVZn Lo Al 1:4 F12:3 B, &8 RE ZAHEZN AL I MgLiZn A 1024 AVZn L4351
N 3:2 41 I, A4 EE A E BN AIL A MgLiAl #H . MgLiZn #1840 IR E 2908 300 °C, AlLi Al MgLiAl
A IR R, 2008 350 °Co [l SRAL JE 4R 7 Mg—8Li—xAl—yZn & 458 1) L E K&K, Mg—8Li-3A1-2Zn &
&AE 350°C WEVEAI 4h FRARAENLGE ke, FEREE . bR E S5 272.5 MPa.
315.0 MPa Al 3.4%.
FERHA: A4, AUZn b, BIMAS, SrEthee

(Edited by Wei-ping CHEN)



