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Abstract In order to meet the requirements of light weight, high strength and near net forming of a complicated
aerospace component, an isothermal superplastic forward and backward extrusion near net forming method based on
thin—walled component of low—density Mg—Li alloy was proposed. The formability of as—cast and the mechanical
properties of as—cast and as—rolled at different temperatures were studied. The results show that the elongation of as—
cast is about 12%, and the tensile strength is about 145 MPa. The elongation of as—rolled has little change, but the
tensile strength increases to more than 180 MPa. The elongation and tensile strength obtained by this method are
significantly improved, reaching 21% and 216 MPa, respectively, which indicates that the grain refinement is
realized in the process of high temperature and large deformation. While many reinforcement phases are dispersed in
the grain, which plays the role of performance enhancement. The performance enhancement and precision forming of
complicated structural parts are successful achieved.
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Tab.1 Chemical composition of experimental alloy% (w)

Li Al Zn Mg Mn Fe Cu Ni Si

9.03 346 099 Air 0.021 <0.01 <0.01 <0.01 <0.01
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Fig. 1 Macro morphology of compression specimens at room
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Fig. 2  Stress—strain curves with 50% and 70% compression
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Fig.3  Microstructure morphology of low—density alloy high temperature compression test sample
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Fig. 4 Tensile properties of rolled alloy
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Fig. 5 Tensile curves of hot pressed and heat treated specimens
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Fig. 6  Stress field distribution of tubular workpiece during forward extrusion

PG S IRAE BUE B I B R N 1300 A
=L 7, RSk E B 230 mm, 4558 R A
5 80 mm, FF[E] 30 s,

K7 G S RTE I B R R0 R 135310 =
Fig. 7  Stress field distribution of tubular workpiece during back
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Fig. 8 The physical drawing of a space component
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Fig. 9 Sample performance test of forming parts
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