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Abstract

Microstructure evolution and tensile properties of Al-8mass%Mg alloy casting billet by biaxial alternative forging were
investigated in this study. An alternative forging system tailored in this study was used to allow continuous strain
accumulations on the alloy workpiece. A finite element (FE) simulation results revealed that the strain was mainly
concentrated in the core and that the shear bands developed into a form with an X shape in the cross-section of workpiece
after the alternative forging using octangular rod shaped dies. With increasing the forging passes, it was observed that the
Al-8mass%Mg alloy workpieces were significantly deformed, and cracks began to form and propagate on the both ends of
the forged workpieces after five passes at room temperature. In as-forged microstructures taken by microscopes, twins,
clustering of dislocations, and fine subgrains were found. Tensile strengths of the forged specimens showed significant
increases depending on the number of forging passes, and a trade-off relationship was observed between the elongation and
strength. At room temperature and 100 C, the workpieces showed similar behaviors in microstructural evolution and tensile
properties depending on forging passes, while the increase range in strength was reduced at 200 C.
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Fig. 1 Schematic 3D views of (a) dies and workpiece for multi-forging, (b) die cavity shape, and (c) biaxial alternative

forging process
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Fig. 3 (a) Effective strain distributions and (b, c) effective strain profiles along core of workpiece depending on the
number of forging passes
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Fig. 4 Optical micrographs of longitudinal surface along core of workpiece depending on temperatures and forging
passes
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