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华南理工大学机械与汽车工程学院 国家金属材料近净成形工程技术研究中心 广州 510640

摘要摘要摘要摘要： 采用等通道转角挤压(ECAP)工艺在573 K温度下以Bc、A和C三种工艺路径对双相Mg--10.73Li--4.49Al-
-0.52Y镁锂合金分别进行1--4道次挤压变形, 利用光学显微镜、 
扫描电镜和X射线衍射等研究变形后合金组织。结果表明, 三种路径ECAP变形后, α相和β相晶粒均得到显著拉长

和细化；4道次变形后, 路径A获得片状晶粒, 路径C获得等轴晶, 而路径Bc获得等轴状和条状相间的组织。室温拉

伸实验表明, Bc路径4道次后获得良好的综合力学性能, 其中延伸率达70%。β相{110}晶面织构显示, 随着变形道

次增加, 三种路径的织构变化存在差异, 但均出现织构软化现象, 对应的抗拉强度也随之降低, 此时织构软化作用

大于晶粒细化作用。
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Microstructure and Mechanical Properties of Two––––phase Mg––––10.73Li––––4.49Al––––
0.52Y Alloy Processed by ECAP at Different Routes

KANG Zhixin, KONG Jing, HOU Wenting, LI Yongxin 

School of Mechanical & Automotive Engineering, South China University of Technology, National 
Engineering Research Center of Near–Net–Shape Forming for Metallic Materials, Guangzhou 510640 

Abstract: The extrusion deformation at 573 K was performed on two–phase Mg–10.73Li–4.49Al–
0.52Y magnesium–lithium alloy processed by equal channel angular pressing (ECAP) from 1 pass to 4 

passes through routes Bc, A and C. The pressed microstructures were investigated by using OM, SEM 
and XRD. The results show that the grains of both α and β phases are significantly elongated and 
refined after ECAP deformation with different routes. After 4 passes, flaky grains were obtained for 
route A, equiaxed grains were gained for route C, and structures alternated with equiaxed and lath–

like features were observed for route Bc. The mechanical tensile test at room temperature indicates 
that route Bc gets good integrated mechanical properties, whose elongation is up to 70%. The texture 
of {110} crystal plane for β phase reveals that different changes exist among three pressing routes 
with ECAP passes, but textures of all three routes become softening, therefore the tensile strength 
decreases correspondingly as the texture softening is more effective than grain refining.

Keywords: metallic materials   Mg–Li alloy   ECAP   deformation route   microstructure   texture   

mechanical property   
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