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Clarification of creep deformation behavior in dual-ductile phase alloys and
establishment of the creep theory
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In this study, the ductile dual-phase (DDP) alloys composited by 99.99% Al

(matrix phase) and Al-Mg solid solution alloy (reinforced phase) are made with a fully continuous
fiber state by accumulative roll bonding. Tensile tests and creep tests at elevated temperatures are
performed. From the tensile data at 546 K, the relationship between the maximum stress versus the
volume fraction of the reinforced phase lies in a straight line. The result indicates that the
relationship between the maximum stress and the volume fraction of a DDP alloy follows the classical

linear law of mixtures (CLLM). The creep data of an Al+Al-2Mg (DDP) alloy at 623 K are nearly equal
to the lines calculated by the CLLM. The above concludes that i1f the individual rate-controlling
mechanisms arise in each phase, the creep data of a DDP can be analyzed by the CLLM. It means that
the creep property for the DDP alloy is extracted including the superposition of creep behavior at

both phases.
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