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High-strength CNT/AI-Zn-Mg-Cu composites with improved ductility achieved by flake powder
metallurgy via elemental alloying
Run Xu®, Zhangiu Tan*", Genlian Fan® Gang Ji°, Ding-Bang Xiong®, Qiang Guo®, Yishi Su?, Zhigiang
Li* and Di Zhang®
4 State Key Laboratory of Metal Matrix Composites, School of Materials Science and Engineering,

Shanghai Jiao Tong University, Shanghai, 200240, China

® Unité Matériaux et Transformations (UMET) CNRS UMR 8207, Université Lille 1, 59655,
Villeneuve d'Ascq, France

Abstract: The uniform dispersion of carbon nanotubes (CNTSs) is usually accompanied by severe
grain refinement of Al matrix, which leads to the low ductility of CNT/AI alloy composites. To
accommodate this dilemma, a flake powder metallurgy route via elemental alloying was proposed to
fabricate CNT/AI-Zn-Mg-Cu composites with improved ductility and high strength. CNT/AI flake
powders were firstly obtained by ball milling at a low speed to achieve uniform dispersed of CNTSs, and
then milled with Zn, Mg and Cu elemental flake powders at a high speed to achieve lamellar
CNT/Al-Zn-Mg-Cu  particles, which were consolidated and homogenized to obtain bulk
CNT/AIl-Zn-Mg-Cu composites. Compared with the CNT/AA7075 counterparts fabricated by directly
using CNTs and atomized AA7075 powders, the CNT/AI-Zn-Mg-Cu composites exhibited improved
ductility with high modulus and strength, due to the well-protected and uniformly aligned CNTSs, and
good dislocation storage capability of the elongated ultrafine grains.
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