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Fig.1  OM images of Mg-6Al-2Ca-2Sm alloy under different treatments: (a) as-cast, (b) solution treatment, 

and (c) solution+aging treatment 
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Fig.2  SEM images of Mg-6Al-2Ca-2Sm alloy under different treatments: (a) as-cast, (b) solution treatment, and 

(c) solution+aging treatment 
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Fig.3  Optical microstructure of hot-extruded Mg-6Al-2Ca-2Sm alloy in transverse direction under different treatments: (a) as-cast, 

(b) solution treatment, and (c) solution+aging treatment 
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Fig.4  SEM images and element distribution of hot-extruded Mg-6Al-2Ca-2Sm alloy in transverse direction under different treatments: 

(a) as-cast, (b) solution treatment, and (c) solution+aging treatment 
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Fig.5  OM images of hot-extruded Mg-6Al-2Ca-2Sm alloy in extrusion direction under different treatments: (a) as-cast, (b) solution 

treatment, and (c) solution+aging treatment 
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Fig.6  SEM images and element distribution of hot-extruded Mg-6Al-2Ca-2Sm alloy in extrusion direction under different treatments: 

(a) as-cast, (b) solution treatment, and (c) solution+aging treatment 
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Fig.7  Tensile strength of hot-extruded Mg-6Al-2Ca-2Sm alloy with 

different initial microstructures at different tensile temperatures 
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Fig.8  Elongation of hot-extruded Mg-6Al-2Ca-2Sm alloy with 

different initial microstructures at different tensile temperatures 
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Effect of Initial Microstructure on Microstructure and Mechanical Properties 

of Hot Extruded Mg-6Al-2Ca-2Sm Alloy 
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Abstract: The as-cast Mg-6Al-2Ca-2Sm alloys were heat treated by solid solution and solid solution+aging treatment; then the samples with 

different initial microstructures were obtained, on which hot extrusion was performed. Effect of different initial microstructures on the 

microstructure and mechanical properties of hot-extruded Mg-6Al-2Ca-2Sm alloy was studied. The results show that the Mg-6Al-2Ca-2Sm alloy 

undergoes obvious partial recrystallization after hot extrusion, and the grain is significantly refined; solid solution or solid solution+aging 

treatment can improve the distribution of metallic phases, and the precipitated phase distribution after hot extrusion is more uniform. The heat 

treatment before extrusion can improve the mechanical properties of the hot extruded Mg-6Al-2Ca-2Sm alloy at room temperature and high 

temperature. And the solid solution+aging treated alloy after hot extrusion has the highest tensile strength and elongation among all these samples. 

Compared with the properties of as-cast Mg-6Al-2Ca-2Sm alloy after hot extrusion, tensile strength and elongation of the solution+aging treated 

alloy after hot extrusion are increased by 6.1% and 14.5% at room temperature, and by 11% and 8.3% at high temperature, respectively. 

Key words: initial microstructure; Mg-6Al-2Ca-2Sm alloy; hot extrusion; mechanical properties 
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