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Abstract: Layered heterogeneous structured aluminum alloy was fabricated using powder thixotropic forming process,
and the effects of aging duration on microstructural evolution and mechanical properties were systematically investi-
gated. The results indicate that peak performance of heterogeneous structured alloy is achieved after aging for 8 h with
hardness values (for coarse grains and fine grains) of 118 HV and 148 HV, tensile strength of 565 MPa, and yield
strength of 468 MPa. Furthermore, quantitative analysis clarifies the contributions of precipitation strengthening, solid
solution strengthening, grain refinement strengthening, thermal mismatch strengthening, and geometrically necessary
dislocation strengthening at different aging stages, revealing the dominant role of multi-mechanism synergy in enhanc-

ing the strength of alloy.
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Fig.1 SEM morphologies and size distributions of alloy powders
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Fig.2 Schematic diagram of powder thixoforming process and

heat treatment
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Fig.3 Schematic diagram of dimensions of tensile specimen
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Tab.3 Partial parameter values for calculation of aging strengthening mechanisms
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Tab.4 Contributions of strengthening mechanisms to yield
strength of layered heterogeneous structured aluminum alloy at
different aging moments
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