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Microstructure and properties of automotive high-strength magnesium alloy
by extrusion-forging compound forming
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Abstract; In order to study the microstructure and mechanical properties of automotive high-strength magnesium alloy by extrusion-forging
compound forming, Mg-6A1-4Sn high-strength magnesium alloy specimens for automotive were prepared by extrusion-forging compound
forming method, and the microstructure of specimen was analyzed by metallography and SEM. Then, the mechanical properties of speci-
men were tested at room temperature, and the tensile fracture of specimen was analyzed by SEM. The results show that Mg-6A1-4Sn auto-
motive high-strength magnesium alloy with fine microstructure and good mechanical properties can be obtained by extrusion-forging com-
pound forming, the internal grains of alloy are fine, the structure distribution is relatively uniform, the average grain size is about
6.2 pm, and there are spherical large granular Mg ,Al,, phase and dispersed fine granular Mg,Sn phase on the matrix. The tensile
strength of Mg-6Al-4Sn automotive high-strength magnesium alloy by extrusion-forging compound forming is 312 MPa, the yield strength is
268 MPa, the elongation after fracture is 15. 6%, and the tensile fracture presents a dimple-like pattern, accompanied by evenly distribu-
ted tear edges, which shows obvious ductile fracture characteristics.
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Table 1 Chemical compositions of alloy specimens ( %, mass fraction)
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Fig. 1 Test process flow of alloy specimens
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Fig. 2 Metallographic photograph of microstructure for

alloy specimens
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Fig. 3 SEM photograph of microstructure for alloy specimens
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Table 2 Mechanical properties of alloy specimens at

room temperature

HUREA PUPBRE/MPa JEIRGRE/MPa Wi 5 A/ %
T3 311 268 15.6

g 312 268 15.7

S iy 312 268 15.5
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Fig. 4 SEM photograph of tensile fracture for alloy specimens
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