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walled Carbon Nanotubes, MWNCTSs), E4%4 10~20 nm,
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Fig.1 Schematic diagram of high cycle fatigue testing (unit: mm)
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Fig.2 Optical microscopy images of annealed 7075 sample (a) and

MWCNTs/7075 composite samples containing different
volume fraction of 3.7% (b), 4.5% (c) and 5.3 % (d)
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Fig.3 Average microhardness of MWCNTs/7075 composite samples

for different volume fractions of MWCNTSs
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Fig.4 Microhardness variations of MWCNTs/7075 composite

samples containing different volume fractions of MWCNTSs
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Fig.5 Fatigue lifetimes of MWCNTs/7075 composite samples for
different volume fractions of MWCNTSs
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Fig.6 Fractographs of MWCNTSs/7075 composite samples containing
a MWCNTs volume fraction of 3.7 vol% (a, d, g), 4.5
vol% (b, e, h) and 5.3 vol% (c, f, i) after high cycle fa-
tigue (180 MPaq, 25 C): (a, b, ¢) macro morphologies;

(d, e, f) crack initiation site; (g, h, i) crack extension area
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Fig.7 SEM images (a, c, €) and EDS spectra (b, d, f) for the defects
in the FSPed MWCNTSs/7075 composite: (a, b) large size in-
termetallics, (c, d) non-metallic inclusion, and (e, f) chip-like

metal oxide
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Fatigue Property of Carbon Nanotubes Reinforced 7075 Al Alloy
Composite Prepared by Friction Stir Processing

Liu Fencheng™?, Xiong Qiping®, Liu Qiang?, Mao Yuging?, Ke Liming*
(1. National Defence Key Discipline Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China)
(2. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Carbon nano-tubes (CNTs) reinforced 7075 aluminum alloy matrix composite was prepared by friction stir processing, and the
microstructure and fatigue properties of the composite were investigated. The results show that the grain size of the composite is much finer and
MWCNTSs (multi-walled carbon nano-tubes) are uniformly distributed in matrix material. Along with the increase of volume fraction of MWCNTSs,
the dispersion becomes worse and the fatigue property of the composite is higher than that of the annealed 7075 aluminum alloy matrix.
Meanwhile, the fatigue property increases with the increase of MWCNTSs content, but the tensile strength decreases gradually. Defects of large size
intermetallics, non-metallic inclusion and chip-like metal oxide are observed in the composite which could strongly reduce the fatigue of the
composite.
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