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Modified design for aluminum-based superalloys for improvement of creep rupture
life at elevated temperatures above 200 degrees C
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With a view to establishing the design principles for aluminum-base alloys
with service temperatures exceeding 200° C, this study focuses on the compatibility of strength and
creep rupture life at temperatures above 200° C and elucidates the effects of the fourth alloying
element (Cu and Ni) on the strengthening phase (intermetallic phases) and its morphology in the
designed alloy. We have designed an Al-5Mg-3.5Zn-2Cu-2Ni (at.%) quinary alloy using thermodynamic
calculations based on the experimentally i1dentified phase equilibria of the Al-Mg-Zn-Cu-Ni quinary

system. The designed alloy has high strength at 200° C and a creep rupture life that is 10 times
longer than that of the ternary alloy, which is the base alloy.
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