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Microstructure of high volume fraction MWCNTs/AZ80 composites
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Abstract: The multi-walled carbon nanotubes(MWCNTSs) with volume fraction of 19.5% reinforced AZ80 magnesium
matrix composites were prepared by friction stir processing(FSP). The microstructures of the composites were
investigated. The distribution and stability of MWCNTSs in the composites were investigated. The structural feature of the
interface between MWCNTs and matrix was analyzed. The results show that the stability of MWCNTs in matrix is
enhanced by multi-pass FSP. The nanocrystals with size of about 5 nm form in the composites. The multi-walled
structures of MWCNTs along the diameter direction are not damaged by multi-pass FSP. There are a few Al,C; phase in
the composites after 7 passes by FSP. MWCNTs and magnesium matrix are joined in the form of semi-coherent interface.
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Table 1 Chemical composition of AZ80 magnesium alloy

(mass fraction,%)

Al Zn Mn Si Fe Cu Ni Mg

892 0.62 0.18 0.015 0.0034 0.0016 0.0005 Bal.
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Fig. 1 Original morphologies of MWCNTs: (a) TEM; (b)
HRTEM
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Fig. 2 Slot size of test plate (Unit: mm)
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Fig. 3 Schematic diagram of MWCNTs adding method
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Fig. 4
composites: (a) 3 passes, CNTs 19.5%; (b) 5 passes, CNTs
16.5%; (c) 7 passes, CNTs 15.0%
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Fig. 5 Morphologies of base material and composites in
center area: (a) Without MWCNTs base material by 3 passes
FSP; (b) Composites by 3 passes FSP
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Fig. 6 Fracture surface morphology of composites by 7
passes FSP
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Fig. 7 HRTEM image of composites by 7 passes FSP (inset is corresponding SAED pattern)
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Fig. 8 HRTEM images of MWCNTs in composites by 5
passes FSP: (a) Single MWCNTs; (b) Tangle MWCNTs
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Fig. 9 TEM (a) and HRTEM (b) images of composites by 7
passes FSP
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E 10 MWCNTs-Mg Fif¥) HRTEM {508 HL AR 445
Fig. 10 HRTEM image of MWCNTs-Mg interface in Fig. 8(b) (a) and Fourier transform image of area B, C and D in Fig. 10(a), (b),

(©), (d)
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