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Abstract: In this paper, carbon nanotube/aluminum composites were successfully prepared by taking advantage of the large
specific surface area of flake aluminum powder using the flake powder method, and low structural damage to carbon
nanotubes and good dispersion in an aluminum matrix were achieved. However, the natural existence of aluminum oxide
film on the surface of aluminum powder prevented the direct bonding of carbon nanotubes and aluminum. Due to the low
preparation temperature of powder metallurgy, it is difficult to form a strong chemical bond between the carbon nanotube,
oxide and aluminum, and the composites are directly destroyed at the mixed interface after tensile testing, resulting in a
decrease in the strength rather than an increase compared with the matrix alloy. By increasing the thickness of the flaky
aluminum powder to reduce the oxide on its surface and combining it with the addition of magnesium, the interfacial
bonding strength is greatly increased, and the yield and tensile strength of the composite are significantly improved
compared with those of the matrix.
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Fig.2 Morphology of flake aluminum powder prepared by high-energy ball milling at different times in different directions:
(a~b) morphology along the direction parallel to and perpendicular to the flake normal directionthe flake normal direction after 1.5 h,
respectively. The inset photo in (a) shows the morphology of the oxide layer on the surface of flake aluminum powder under TEM,
(c~d) morphology along the direction parallel to and perpendicular to the flake normal direction after 3 h respectively
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Fig.3 CNT/Al composite powder with different CNT contents obtained by using 500 nm thick flake aluminum powder:

(a) 1.5%(volume fraction), the inset photo shows the macroscopic picture after the flake powder and black CNT dispersion mixture
settled, (b) 3%(volume fraction), (c) 4.5%(volume fraction), (d) 6%(volume fraction)
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Fig.6 SEM photos of the 4.5%CNT/Al-4Cu(volume fraction) composite
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Fig.7 Fractograph of the 3%CNT/Al-4Cu(volume fraction) composite
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Fig.8 TEM photos of the 1.5%CNT/Al-4Cu-1.5Mg(volume fraction) composite: (a~b) distribution of CNTs at the grain boundaries and
in the grains, (¢) matrix grain structure, (d) near-interface structure of CNTs
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