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Strategy for the Sustainable Development of Metal Materials
—Taking Aluminum Alloys as an Example
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Abstract: Metal materials are strategic resources for the development of human society. In the context of decreasing
domestic mineral resources and the intensification of international resource competition, the sustainable development of
metal materials is necessary to ensure the safety of China's resources and meet the needs of industry. As the second largest
metal material, aluminum alloy is the most valuable metal material for recycling due to its good corrosion resistance, low
pollution and low energy consumption. In the sustainable development of aluminum alloys, there is a problem of recovery
from degradation. From the perspective of recovery and regeneration, measures for fine sorting and strengthening
purification and impurity removal are proposed. Considering the cycle of the whole life cycle, the future design direction
and the service process of aluminum alloys are reviewed. Finally, the future sustainable development of aluminum alloys is
proposed, hoping to provide a reference for the implementation of strategies for the sustainable development of aluminum
alloy metal materials.
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Fig.1 Schematic diagram of the full metal circulation cycle!”
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Fig.2 Comparison of the energy consumption required for the
primary and secondary production of steel, aluminum, and
copper™
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Fig.3 Options and constraints for recycling paths of typical
aluminum alloys due to alloying elements!**!
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Fig.4 Morphology of the iron-rich phase: (a) needle-like, (b) Chinese script, (c) star-like, (d) regular polygonal
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Fig.5 BFTEM micrographs and SAED patterns of AIMgZn alloys irradiated by heavy ions in the same region: (a, ¢) 0 dpa,
(b, f) 0.4 dpa, (c, g) 0.8 dpa, (d, h) 1.0 dpat
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Fig.6 Schematic diagram of short-range ordered combinations
of austenitic stainless steel (the Cr, Fe/Ni, and interstitial atoms
are indicated in brown, purple, and green, respectively)*?
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Fig.7 EBSD image of the gradient structure of the 7075-T6 aluminum alloy: (a) inverse pole figure (IPF), (b) KAM the equiaxed
nanograin layer, (c) ODF of the equiaxed nanograin layer, (d) ODF of the lamellar structure layer, (e¢) ODF of the deformed coarse

grain layer!
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