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Interface microstructures of MWCNTs/Al composites
prepared by rotational friction extrusion
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Abstract: The multi-walled carbon nanotubes (MWCNTs) reinforced Al matrix composites were prepared by rotational
friction extrusion (RFE). The interface microstructures of MWCNTs/Al composites were observed by high resolution
transmission electron microscopy (HRTEM). The interface reaction was analyzed. The results show that the interface
reaction occurs between the Al-C in MWCNTs/Al composites. The reaction product is Al4C;, with spaced interplanar of
0.827nm, which as (003) crystal plane of Al4Cs;. The interface combination among Al(111) planes, MWCNTs(002) planes
and Al4C;(003) planes is well. There is crystallographic orientation relationship of MWCNTs(002) parallel to Al4C5(003)

at the interface.
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Fig. 1 Schematic diagram showing principle of RFE: 1—
Basic material; 2—Stir tool; 3—Pressplate; 4—Squeeze cavity;
5—1Jacking block; 6—Pin
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Table 1 Chemical composition of pure aluminum 1060 (mass

fraction, %)

Mg Ti Zn Mn Fe Cu Si Others Al

0.03 0.03 005 0.03 035 0.05 025 0.03 Bal

Fig. 2 TEM morphology of MWCNTs
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Fig. 3 Macroscopic morphology of composites rod
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Fig. 4 Cross-setional metallograph of composites
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Fig. 5 XRD pattern of MWCNTs/Al composites
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Fig. 6 TEM images of Al,C;phase: (a),(b) Morphologies of
Al,C; phase; (c) Partial enlarged morphology of Fig. 6(b)
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Fig. 7 HRTEM images of MWCNTs-Al interface: (a)
MWCNTs-Al interface; (b) Al matrix; (c) MWCNTs; (d) Al4Cs
phase
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Fig. 8 HRTEM morphology of MWCNTs-Al interface of

inverse Fourier transform
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