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Abstract: The as-cast Mg−8Li−3Al−0.5Mn−xSr (LAM830−xSr, x=0−1.0) alloys were designed and prepared in a vacuum induction 
furnace under controlled argon atmosphere. The alloys were then processed by hot extrusion, and their microstructural evolution and 
mechanical properties were analyzed. Results indicate that the LAM830 alloy mainly consists of α-Mg, β-Li, Al2Mn3, and LiMgAl2 
phases. Sr addition results in the precipitation of Al−Sr. Moreover, Sr addition results in a fact that the secondary dendrite arm 
spacing (DAS) of the primary α-Mg phase is obvious refined. Microstructure of the investigated alloys is further refined as a result of 
the hot extrusion treatment. The content and morphology of the secondary phases have important effects on the mechanical properties 
of the alloys. The as-extruded LAM830−0.5Sr alloy exhibits an optimal elongation of 22.43% and as-extruded LAM830−0.75Sr 
alloy shows an optimal tensile strength of 265.46 MPa. 
Key words: Mg−Li alloy; dendrite arm spacing; Al4Sr phase; mechanical properties 
                                                                                                             
 
 
1 Introduction 
 

Lightweight structural materials are recently 
drawing increased attention of researchers and engineers 
as potential candidates for improving the fuel efficiency 
and reducing the greenhouse gas emissions in the 
transportation industry [1,2]. Among them, Mg–Li alloys 
are considered to be the lightest structural materials with 
low density (1.3−1.6 g/cm3), high specific stiffness, good 
machining property, good damping capacity, and 
excellent formability [3]. Owing to these advantageous 
properties, Mg−Li alloys have been extensively used in 
the fields such as spaceflight and weapon industry. The 
binary phase diagram of the Mg−Li system shows that 
the Li content in the alloy is a key factor affecting the 
microstructure and properties of this series of alloys. The 
Mg−Li phase diagram indicates that when mass fraction 
of Li ranges from 5.7% to 10.3%, a duplex alloy is 
formed containing both HCP-structured α-Mg phase and 
BCC-structured β-Li phase which is a Li solid solution 
formed by Mg dissolving in Li. In the case of the HCP 

α-Mg phase, the Li addition leads to the reduction of c/a 
axial ratio of the HCP lattice such that the sliding 
systems are easy to activate. The BCC β-Li phase has 
more active slip systems than the HCP phase. Therefore, 
the ductility of Mg−Li alloy is better than that of 
traditional Mg alloys [4,5]. 

Despite the advantageous properties, the wide 
applicability of Mg−Li alloys is still restricted due to 
inherent limitations, such as age hardening stability, low 
tensile strength, and poor corrosion resistance [6]. It is 
well known that the formability and associated properties 
of Mg alloys can be improved via alloying with metals, 
such as Al, Mn, and Sr [7]. This process of alloying is 
expected to improve the mechanical properties of Mg 
alloys through grain refining, solid-solution 
strengthening, and secondary phase strengthening [8]. 
For instance, it was reported that the addition of Mn 
transforms Fe and certain other impurities in the alloy to 
relatively harmless intermetallic compounds. 
Furthermore, Mn addition contributes to grain refinement 
and high formability during extrusion [9−11]. As a 
representative alkaline-earth element, Sr has also been 
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considered for alloying with Mg alloys. Recently, several 
studies have demonstrated the industrial use of Sr, 
especially for the modification of Al−Si alloys [12]. 
These results suggest the potential use of Sr as an 
additive for realizing grain refinement in Mg−Al alloy 
series [13]. 

Therefore, in this study, the effects of Sr addition on 
the microstructure and mechanical properties of the 
as-cast and as-extruded Mg−8Li−3Al−0.5Mn alloy were 
investigated. 
 
2 Experimental  
 

The alloy was prepared using pure ingots (purity 
99.9%) of Mg, Li and Al. Master alloys were prepared in 
the composition of Mg−5%Mn and Mg−10%Sr (mass 
fraction), which contained Mn and Sr, respectively. The 
materials were first loaded in a graphite crucible, which 
was mounted in a vacuum induction furnace. 
Subsequently, the furnace chamber was evacuated and 
maintained at the pressure of 1×10−1 Pa. Prior to melting, 
Ar gas was introduced into the chamber and maintained 
at standard atmospheric pressure during melting. The 
melt was maintained for 30 min at 700 °C, without 
stirring the mixture. Following that, the melt was cast in 
a permanent mold with dimensions of 90 mm×300 mm, 
which was preheated to the temperature of 220 °C. 
Following that, the homogenization treatment was 
conducted in the vacuum furnace for 6 h at 240 °C. For 
the homogenization treatment, the furnace chamber was 
evacuated to 1×10−1 Pa, with the supply of Ar at 
atmospheric pressure during the homogenization. The 
specimens were extruded at 300 °C from d80 mm to  
d16 mm, with extrusion ratio of 25 and at extrusion 
speed of 10 mm/s. The chemical composition of the 
as-cast alloys was determined by inductively coupled 
plasma atomic emission spectroscopy (ICP-AES). The 
corresponding results are listed in Table 1. 
 
Table 1 Actual chemical compositions of experimental alloys 
(mass fraction, %) 

Alloy Li Al Mn Sr Mg
Mg−8Li−3Al−0.5Mn 8.20 2.93 0.49 − Bal.

Mg−8Li−3Al−0.5Mn−0.25Sr 8.36 3.02 0.58 0.28 Bal.
Mg−8Li−3Al−0.5Mn−0.5Sr 8.25 3.23 0.53 0.49 Bal.

Mg−8Li−3Al−0.5Mn−0.75Sr 8.09 3.18 0.62 0.76 Bal.
Mg−8Li−3Al−0.5Mn−1.0Sr 8.12 2.98 0.42 1.13 Bal.

 
Furthermore, tensile tests of the alloys were 

conducted at ambient temperature on an electro-universal 
testing machine (Instron 5569) with the crosshead speed 
of 1.5 mm/min. The metallographic specimens were cut 
from the same position after each casting and extruding 
step. The cut specimens were polished and etched in 8% 

nitric acid solution in distilled water and the solution of 
1.5 g picric, 25 mL ethanol, 5 mL acetic acid and 10 mL 
distilled water, respectively. The obtained specimens 
were analyzed by optical microscopy (Olympus) and 
scanning electron microscopy (SEM, JOEL/JSM- 
6460LV) equipped with energy-dispersive X-ray 
spectroscope (EDS, Oxford). In addition, the crystalline 
phase of the specimens was identified by X-ray 
diffraction (XRD, D/MAX-A). 
 
3 Results 
 
3.1 Microstructure 

Figure 1 shows the microstructure of the as-cast 
alloys. Since the Li content in the prepared alloys is 8%, 
these alloys contain both white α-Mg phase and black 
β-Li phase. The formation of dendritic α-Mg phase is 
observed in the SEM image, as shown in Fig. 1(a). 
Moreover, Sr addition results in a fact that the secondary 
dendrite arm spacing of the primary α-Mg phase is 
obvious refined. Figure 1(b) shows the microstructure of 
LAM830−0.25Sr alloy. As seen from the figure, Sr 
addition results in the replacement of the long-striped 
α-Mg phase with a blocky structure. As Sr content 
increases to 0.5%, Sr addition strengthens the refining 
effect. The blocky structure of α-Mg phase becomes 
smaller, exhibiting a uniform distribution. Meanwhile, 
the formation of a new intermetallic compound 
distributes along the phase boundaries between α-Mg 
and β-Li phases with discontinuous network morphology. 
This phenomenon becomes increasingly evident with the 
increase of Sr content. As shown in Fig. 1(d), numerous 
new blocky intermetallic compounds are formed around 
the irregular-shaped α-Mg phase. However, when the Sr 
content increases to 1.0%, the change in α-Mg phase is 
not observed, and the blocky intermetallic compound 
segregates at the β-Li phase grain boundaries. 

Figure 2 shows the XRD patterns of the as-cast 
alloys. It is obvious that the diffraction patterns of 
LAM830 alloy mainly contain α-Mg, β-Li matrix, and 
Al2Mn3 and LiMgAl2 phases. Here, MgLiAl2 phase is 
stable at room temperature and is formed by the 
transformation of metastable Li2MgAl phase [14]. 
However, with the addition of Sr, additional peaks 
correspond to the Al4Sr, Mg2Sr and Mn phases. 
Furthermore, the Mg2Sr and Mn peaks intensities 
gradually increase with the increase of Sr content. The 
contrast tomography indicates significant broadening of 
the weak diffraction patterns of Mg2Sr and Mn 
precipitated in the LAM830−0.75Sr and LAM830−1.0Sr 
alloys. 

Furthermore, the LAM830−xSr (x=0, 0.5, 0.75, 1.0) 
alloys were characterized via SEM equipped with EDS 
and computer-controlled imaging system. The SEM 
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Fig. 2 XRD patterns of different alloys: (a) Mg−8Li−3Al− 
0.5Mn; (b) Mg−8Li−3Al−0.5Mn−0.25Sr; (c) Mg−8Li−3Al− 
0.5Mn−0.5Sr; (d) Mg−8Li−3Al−0.5Mn−0.75Sr; (e) Mg−8Li− 
3Al−0.5Mn−1.0Sr 
 
images of the as-cast LAM830 alloy indicate dark and 
gray areas corresponding to α-Mg phase and β-Li phase, 
respectively, as shown in Fig. 3(a). The granular particles 

of the intermetallic compounds are randomly distributed 
in the α-Mg and β-Li matrixes. From Fig. 3(b), 
quantitative EDS analysis indicates that the mole ratio of 
Al to Mn at location A is approximately 2:3. According 
to the XRD results reported earlier, it is concluded that 
the granular particles of intermetallic compounds are 
Al2Mn3. Figures 3(c) and (d) show the SEM images and 
EDS point analysis of the as-cast LAM830–0.5Sr alloy, 
respectively. It indicates the formation of new 
intermetallic compound with fishbone-like morphology, 
which is distributed in the α-Mg and β-Li matrixes. EDS 
point analysis, which was performed at location B, 
indicates the presence of Mg, Al and Sr. The 
corresponding mole ratio of Al to Sr is estimated to be 
4:1. According to the XRD results, these compounds 
may comprise Al4Sr. 

Figures 3(e) and (f) show the SEM images of the 
LAM830−0.75Sr and LAM830−1.0Sr alloys, 
respectively. The corresponding results of micro-area 
chemical composition analysis are listed in Table 2.  
The EDS point analysis, which was performed at specific 

 
 
Fig. 1 Microstructures of as-cast alloys with 
different Sr contents: (a) Mg−8Li−3Al−0.5Mn; 
(b) Mg−8Li−3Al−0.5Mn−0.25Sr; (c) Mg−8Li− 
3Al−0.5Mn−0.5Sr; (d) Mg−8Li−3Al−0.5Mn− 
0.75Sr; (e) Mg−8Li−3Al−0.5Mn−1.0Sr 
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Fig. 3 SEM images and EDS analysis for Mg−8Li−3Al−0.5Mn alloy (a, b), Mg−8Li−3Al−0.5Mn−0.5Sr alloy (c, d), Mg−8Li−3Al− 
0.5Mn−0.75Sr alloy (e), Mg−8Li−3Al−0.5Mn−1.0Sr alloy (f) 
 
Table 2 Element contents of different positions in Fig. 3 (mole 
fraction, %) 

Position O Mg Al Mn Sr 

C 10.40 70.33 15.03 − 4.24 

D 19.22 25.78 22.17 32.83 − 

E 19.79 75.25 − − 4.96 

F 26.58 66.69 − − 6.73 

G 15.26 69.34 6.49 8.91 − 

H 10.93 76.61 8.62 − 3.84 

I 29.16 69.02 − − 1.82 

J 15.14 69.68 11.76 − 3.42 

locations labeled as C, E, F, H, I, and J, indicates the 
presence of Mg, Al and Sr. According to the XRD results, 
these compounds can be related to Al4Sr and Mg2Sr. 
Careful observation of locations D and G reveals that 
both these points consist of Al2Mn3 phase, although the 
shape and location are different. The Al2Mn3 phase and 
Al4Sr phase present cross shape, while the single Al2Mn3 
phase presents diamond shape. This could be directly 
related to the order of nucleation in the intermetallic 
compounds. 

Figures 4 and 5 show the microstructures of the 
as-extruded alloys. It can be seen that the microstructures 
in the extruded alloys are much finer than those in the  
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Fig. 5 SEM images of as-extruded Mg−8Li−3Al−0.5Mn−0.75Sr alloy: (a) Low magnification; (b) High magnification 
 
corresponding as-cast alloys. As a result of the extrusion 
process (Fig. 4(a)), the shape of the α-Mg phase is 
transformed from long strip to curve under compression 
stress, while that of the β-Li phase is significantly refined. 
With the addition of Sr, the microstructure is refined 
further, and the LAM830−0.75Sr alloy exhibits the most 
refined microstructure. However, it is not uniform. This 

trend is similar to that observed in the as-cast alloys. The 
network of intermetallic compounds is crushed into small 
spherical particles, although the changes in granular 
Al2Mn3 intermetallic particles are not obvious during the 
hot extrusion. 

Figure 5 shows the SEM images of the as-extruded 
LAM830−0.75Sr alloys. It can be seen that the α-Mg 

Fig. 4 OM images of as-extruded alloys: 
(a) Mg−8Li−3Al−0.5Mn; (b) Mg−8Li− 
3Al−0.5Mn−0.25Sr; (c) Mg−8Li−3Al− 
0.5Mn−0.5Sr; (d) Mg−8Li−3Al−0.5Mn− 
0.75Sr; (e) Mg−8Li−3Al−0.5Mn−1.0Sr 
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phase in the extruded LAM830−0.75Sr alloy is much 
finer than the as-cast counterpart, and hence it is 
characterized as homogeneous and equiaxed. The α-Mg 
phase in the as-extruded alloy is 5−10 μm, whereas that 
of the corresponding as-cast α-Mg is 25−30 μm. 
Furthermore, as a result of extrusion, Al4Sr with 
fishbone-like morphology and blocky Al2Mn3 
compounds are crushed, which become granular and 
distribute depressively due to the dynamic 
recrystallization and extrusion stress during extrusion. 
 
3.2 Mechanical properties  

The mechanical properties of as-extruded alloys at 
room temperature are shown in Fig. 6 and Table 3. 
Results indicate that the tensile strength decreases to its 
lowest value with addition of 0.25% Sr. However, the 
tensile strength is significantly improved with addition of 
0.75% Sr, at which the tensile strength reaches the peak 
value of 265.46 MPa. This value is 19.38% higher than 
the tensile strength of the LAM830 alloy without Sr. 
Further increase of Sr content results in the reduction of 
tensile strength. Furthermore, the elongation trend of 
alloys is observed to be different. The elongation trend is 
initially high and then decreases with the increase of Sr 
addition. When 0.5% Sr is added, the elongation reaches 
a peak value of 22.43% which increases by 43.97% 
 

 
Fig. 6 Tensile stress−strain curves of as-extruded Mg−8Li− 
3Al−0.5Mn−xSr alloys at room temperature 
 
Table 3 Tensile property of as-extruded Mg−8Li−3Al−0.5Mn− 
xSr alloys at room temperature 

Alloy 
Yield 

strenght/ 
MPa 

Ultimate 
tensile 

strength/ 
MPa 

Elongation/
% 

Mg−8Li−3Al−0.5Mn 222.37 193.59 15.58 
Mg−8Li−3Al−0.5Mn−0.25Sr 220.19 186.18 19.13 
Mg−8Li−3Al−0.5Mn−0.5Sr 242.15 206.96 22.43 

Mg−8Li−3Al−0.5Mn−0.75Sr 265.46 174.52 17.10 
Mg−8Li−3Al−0.5Mn−1.0Sr 232.58 204.15 13.77 

compared with that of the alloy without Sr. However, the 
elongation of the alloys is found to decrease with further 
increase of Sr content. 
 
3.3 Fracture analysis 

To gain further insights on the fracture mechanism 
in LAM830−xSr alloys, the fracture surface 
morphologies of the tensile specimens were examined 
using SEM. The fracture microstructure of the 
as-extruded LAM830 alloy indicates the formation of 
several dimples and some thin cleavage planes (Figs. 7(a, 
b)). This suggests that the fracture mechanism in 
LAM830 alloy is mainly attributed to ductile fracture 
and to some extent to the brittle fracture. The plate-like 
phases in the dimples are identified to be Al2Mn3 
intermetallic compounds, as determined from the 
electron backscattered image and EDS analysis (Table 4). 
In addition, some cracks between the matrix and Al2Mn3 
phase are observed. This illustrates that the cracks 
around Al2Mn3 phase are easily formed in LAM830 alloy 
under serious stress concentration. 

However, with the addition of 0.5% Sr, the number 
of dimples on the fracture surfaces increases, while the 
secondary phase in the dimples is less than that in 
LAM830. The EDS point analysis performed at locations 
C, D, and E indicates the formation of Al4Sr and Al2Mn3 

(Figs. 7(c, d) and Table 4). No obvious crack is observed 
between the matrix and the Al4Sr phase, suggesting that 
the matrix–Al4Sr interface is strong. The microcracks 
between the matrix and secondary phase are not readily 
formed due to the fine secondary phases without serious 
stress concentration [15]. 

From Figs. 7(e, f), it can be found that the 
secondary phase partly assembles with addition of 1.0% 
Sr. Although dimples still exist on the fracture surfaces, 
the cracks exist around the secondary phase. This 
indicates that the secondary phase assembles partly, 
resulting in spots of stress concentration during tension 
test, leading to poor ductility. 
 
4 Discussion 
 

The microstructure of LAM830 alloy comprises 
α-Mg, β-Li, Al2Mn3, and LiMgAl2 phases. Sr addition 
results in the formation of blocky intermetallic 
compounds with discontinuous network morphology. 
The XRD and EDS analyses confirm that Sr addition 
leads to the precipitation of Al4Sr phase, which is 
consistent with the SEM observations. The possibility of 
the formation of metallic compounds can be predicted 
from the equilibrium phase diagram and the electro- 
negativity of the two elements [16]. The difference in 
electronegativity between Sr and Al is higher than that 
between Mn and Al. Therefore, with increase of the Sr 
content, the Mn peak appears in Fig. 2. However, the 
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Fig. 7 Typical SEM images of SE morphology and BSE morphology of fracture surfaces of as-extruded alloys: (a, b) Mg−8Li−3Al− 
0.5Mn; (c, d) Mg−8Li−3Al−0.5Mn−0.5Sr; (e, f) Mg−8Li−3Al−0.5Mn−1.0Sr 
 
Table 4 Element contents of different positions in Fig. 7 (mole fraction, %) 

Position O Mg Al Mn Sr 
A 16.53 36.26 16.88 30.33 − 
B 13.15 51.58 12.11 23.16 − 
C 15.57 37.35 18.49 26.24 2.35 
D 5.58 77.88 11.96 − 4.58 

E 7.26 71.63 15.49 − 5.62 
F 9.53 35.79 38.10 4.73 11.85 
G 13.16 57.13 19.83 1.82 8.06 
H 12.77 63.54 16.46 − 7.23 

 
solid solubility of Sr in Mg is only approximately 0.11% 
(mass fraction). This value is significantly low for most 
Sr intermetallic forms existing in the alloy [17]. 
Furthermore, part of Sr added in the alloy combines with 
Mg to form Mg2Sr. 

The effect of Sr addition on the α-Mg phase of 
as-cast LAM830 alloy can be explained on the basis of 
growth restriction factor (GRF) [18].  
GRF= 0, ( 1)i i i

i
m c k −∑                          (1) 
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where mi is the slope of the liquidus line in the binary 
phase diagram; c0,i is the initial concentration of 
component I; and Ki is the equilibrium partition 
coefficient of component i. In general, GRF represents 
the ability to inhibit grain growth. The greater the value 
of GRF is, the stronger its ability is to inhibit grain 
growth. According to the binary phase diagrams of 
Mg−Sr alloy, mSr=−3.53, kSr=0.006, and mSr(kSr−1)=3.51 
[19]. Substituting these values in Eq. (1), it can be seen 
that GRF increases with Sr content. Accordingly, the 
grain growth is inhibited with the increase of Sr content, 
realizing the goal of grain refinement. 

Furthermore, the intermetallic compounds may play 
a key role in the efficiency of grain-refining. ZHANG et 
al [20,21] showed that an intermetallic compound could 
be used for the grain refinement of the metal matrix 
when the crystallographic mismatch of the close- or 
near-close-packed planes between the compound and the 
metal matrix is less than 10%. From the XRD results, the 
potential matching planes among Al4Sr, Mg2Sr, α-Mg 
and β-Li can be obtained. The mismatch values of these 
planes can also be determined through the definition 
method [22−24]. Table 5 shows the mismatch values of 
potential matching planes for Al4Sr and Mg2Sr 
compounds, and matrix α-Mg and β-Li phases, which are 
less than 10%. 

 
Table 5 Mismatch values of potential matching planes for 
compounds and matrix 

Al4Sr(004)// 
α-Mg(002) 

Al4Sr(004)// 
α-Mg(100) 

Al4Sr(112)// 
α-Mg(002) 

Al4Sr(112)//
α-Mg(100) 

6.30% 0.33% 4.84% 1.70% 

Al4Sr(213)// 
β-Li(200) 

Mg2Sr(103)// 
α-Mg(100) 

Mg2Sr(220)// 
β-Li (200) 

Mg2Sr(215)//
β-Li (211) 

0.46% 6.66% 8.43% 3.71% 

 
During the solidification (extrusion) process, Sr and 

its compounds could cause constitutional supercooling, 
thereby the grains of the as-cast alloys are refined. 
Consequently, the grains of get as-extruded alloys are 
refined. Besides, during extrusion, high melting 
compounds such as Al4Sr can restrain dynamically 
recrystallized grain growth and refine the grains. The 
strengthening effects originating from the grain-size 
strengthening can be estimated from the Hall–Petch law:  

1/ 2
ys 0 kdσ σ −= +                              (2) 

 
where σys is the yield strength of the alloys; σ0 (11 
MPa/μm2) is the yield strength of pure Mg; k is a 
parameter determined for the polycrystalline material 
(0.28 MN·m−3/2 for Mg); and d is the grain size [25]. 
From Figs. 1 and 4, it can be determined whether the 

grain size of the as-cast or as-extruded LAM830–0.75Sr 
alloys is the smallest among the alloys investigated in 
this study. Therefore, based on Eq. (2), it is possible to 
understand the reason for the higher strength of 
LAM830–0.75Sr alloys than other corresponding alloys. 

When 0.25% Sr is added, the alloy strength 
decreases, which can be attributed to the following 
reasons. On one hand, the grain refining and 
solid-solution strengthening effects are weak after hot 
extrusion, especially for lower concentrations of Sr; On 
the other hand, addition of Sr in the alloy reacts with Al 
to form Al4Sr. This weakens the solid-solution 
strengthening effects of Al [26]. The abovementioned 
factors are unfavorable for the mechanical properties of 
alloys. Both the strength and elongation of the 
as-extruded alloys decrease with 1% Sr addition. This is 
mainly because of the partial assembly of the secondary 
phase, as shown in Figs. 1(e) and 7(e, f). The 
combination of matrix and the large block of 
intermetallic compound is weak, so that the microcracks 
are easily formed between the matrix and intermetallic 
compound under serious stress concentration during the 
tension test. This ultimately leads to poor mechanical 
properties of LAM830−1.0Sr alloy. 
 
5 Conclusions 
 

1) The as-cast LAM830 alloy comprises α-Mg, β-Li, 
Al2Mn3 and LiMgAl2 phases. Sr addition results in the 
formation of new blocky intermetallic compound 
distributed along the phase boundaries between α-Mg 
and β-Li phases with discontinuous network morphology. 
XRD and EDX analyses show that the precipitated 
compounds are Al4Sr and Mg2Sr. 

2) The secondary dendrite arm spacing of the 
primary α-Mg phase can be refined with Sr addition. The 
secondary dendrite arm spacing of alloy with 0.75% Sr is 
the smallest. 

3) The as-extruded LAM830−0.5Sr alloy exhibits 
an optimal elongation of 22.43%, which is increased by 
approximately 43.97% compared with that of 
as-extruded LAM830 alloy. The as-extruded LAM830− 
0.75Sr alloy shows an optimal tensile strength of 265.46 
MPa, which is increased by approximately 19.38% 
compared with that of the alloy without Sr. 

4) Fracture analysis of the as-extruded alloys 
reveals that the fracture in LAM830–0.5Sr alloy is the 
typical ductile fracture, and the interface of matrix and 
the secondary phases in Sr-containing alloys is strong. 
However, further increase in Sr content results in the 
partial assembly of the secondary phase, leading to poor 
ductility.  
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摘  要：利用真空感应炉在氩气保护下，设计与制备 Mg−8Li−3Al−0.5Mn−xSr (x=0~1.0)合金，并将其进行热挤压

处理。分别研究合金铸态与挤压态显微组织和拉伸性能。结果表明：LAM830 合金主要含有 α-Mg，β-Li，Al2Mn3

和 LiMgAl2相。在加入 Sr 后合金中出现 Al−Sr 析出相。Sr 对铸态合金 α-Mg 基体的二次枝晶臂有明显细化效果。

经过热挤压处理的合金组织远优于铸态的合金组织。金属间化合物的含量与形态对合金力学性能的影响很大，其

中挤压态的 LAM830−0.5Sr 具有最佳的伸长率(22.43%)，LAM830−0.75Sr 合金具有最佳的抗拉强度(265.46 MPa)。 
关键词：镁锂合金；枝晶间距；Al4Sr 相；力学性能 
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