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Abstract: Two-pass isothermal compression tests of Al-Mg-Si-Cu alloy were conducted under deformation
temperature of 653—733 K, strain rate of 0.01—0.1 s ' and inter-pass holding time of 30—240 s. The dynamic and
static softening behavior of the alloy was quantitatively analyzed and the flow softening behavior mechanism of the
alloy was investigated. The results show that the flow softening ratio of the alloy at the first deformation pass was
no less than 10% ; the flow softening degree decreased with increasing strain rate and deformation temperature; the
softening mechanism was a combination of dynamic recovery and recrystallization. During the inter-pass periods,
the flow softening behavior was obviously observed and the softening ratio reached up to 97.82%; the static
softening degree increased with the deformation temperature, the strain rate and the inter-pass holding time. The
softening behavior was dominated by the static recovery and recrystallization. The peak values of flow stress during
the second deformation pass were relatively low and the softening ratios were no more than 5% ; the softening
behavior was dominated by the recrystallization and recovery.
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Fig. 1 Schematic of plane strain hot compression test
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Fig. 2 Process flow of two-pass hot compression test
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Fig.3 Dynamic softening rates of Al-Mg-Si-Cu alloy during two-pass hot compression deformation: (a) the first pass deformation and

(b) the second pass deformation
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Fig. 4 Static softening rates of Al-Mg-Si-Cu alloy during two-pass hot compression deformation at different strain rates
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Fig.5 0-0 curves of AI-Mg-Si-Cu alloy during the first pass hot compression deformation at different strain rates
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Fig. 6 0-0 curves of Al-Mg-Si-Cu alloy during the second pass hot compression deformation: (a) deformation temperature of
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Fig. 8 Microstructures of Al-Mg-Si-Cu alloy after two-pass hot compression deformation under different conditions: (a) deformation
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