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Fig.1 Schematic diagram of compound extrusion process (a) and photograph of compound extrusion mold (b)
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Fig.2 XRD patterns of homogenized and extruded TAZ421 alloy
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Fig.3 OM microstructures of homogeneous (a) and as-extruded (b) TAZ421 magnesium alloy; SEM microstructures of as-extruded TAZ421

magnesium alloy (c)
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Fig.4 TEM images of homogenized (a) and as-extruded (b) TAZ421 alloy; SAED pattern of Mg.Sn and a-Mg (c)
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Fig.5 {0002} macrotextures of homogenized (a) and as-extruded (b) TAZ421 alloy
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Fig.7 Tensile properties of TAZ421 alloy
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Fig.8 Tensile fracture morphologies of homogenized (a) and as-extruded (b) TAZ421 alloy
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Effect of Compound Extrusion on Microstructure and Mechanical Properties of
Mg-4Sn-2Al-1Zn Alloy

Tan Haotian, Shi Fengjian®, Liu Ang? Zhou Hu*, Guo Yuhang', Wang Leigang®, Piao Nanying®, Zhang Wei*
(1. Jiangsu University of Science and Technology, Zhenjiang 212003, China)
(2. Jiangsu Liwan Precision Tube Manufacturing Co., Ltd, Zhangjiagang 215632, China)
(3. Jiangsu University, Zhenjiang 212013, China)

Abstract: Due to low strength and poor plasticity of magnesium alloys at room temperature, Mg-4Sn-2Al-1Zn alloys were extruded at 250 °C by
compound extrusion process, and the microstructure evolution, texture and mechanical properties of the alloys after extrusion were studied. The
results show that the grain size of Mg-4Sn-2Al-1Zn alloy can be refined from 45.2 um to 3.1 um by one-step compound extrusion, and the
structure is uniform. The hardness and uniformity of the extruded alloy increase, and the yield strength, tensile strength and elongation after
fracture are 204 MPa, 287 MPa and 21.0%, which are 140.0%, 91.3% and 156.1% higher than those of the homogeneous state, respectively.
Dynamic recrystallization is the main mechanism of grain refinement. Grain refinement and basal plane texture enhancement after extrusion, and
the uniform texture expansion in the extrusion direction improve the strength and plasticity of the alloy, and the Mg,Sn phase breakage further
improves the mechanical properties of the alloy during extrusion. The above studies show that compound extrusion can effectively improve the
comprehensive properties of magnesium alloys.

Key words: compound extrusion; magnesium alloys; grain refinement; texture
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