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Mechanical properties of CNTs/AZ31 composites
prepared by adding CNTs block with plunger

XU Qiang, ZENG Xiao-shu, ZHOU Guo-hua

(School of Mechatronics Engineering, Nanchang University, Nanchang 330031, China)

Abstract: Precast blocks were prepared with powders of Al, Zn and carbon nanotubes with mass ratio of 3:1:X(X=0, 0.5,
1.0, 1.5), and then the carbon nanotubes AZ31 composites were produced by immersing the precast block into the alloy
melt by adding CNTs block with plunger. The mechanical properties of the as-cast AZ31 alloy based composites
(AZ31/CNTs) were tested and their microstructures and fracture morphology were observed by metalloscopy, scanning
electron microscopy (SEM), energy depressive spectroscopy (EDS) and X-ray diffractometry. The results show that the
CNTs are dispersed effectively by bell jar immersing precast block casting. The maximal tensile strength and the
elongation of the AZ31/CNTs composites are enhanced by 41.3% and 119.4%, respectively, and the elastic modulus and
micro-hardness are also raised by 67.8% and 66.9%, respectively, when compared with those of the as-cast AZ31 Mg
alloys. The CNTs can greatly refine the grains of the composites, playing a good role in reinforcing the matrixes of AZ31
Mg alloy. The fracture sections of the composites mainly consist of dimples and prisms, which demonstrates quasi-
cleavage fracture modes.
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Table 1 Chemical composition of AZ31 alloy(mass fraction,
A
" 13
Al Mn Zn Ca Ni Si Mg

2.5-3.5 0.15-0.5 0.6-1.4 0.05 0.005 0.005 0.1 Bal
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Fig.3 As-cast metallographs of AZ31 Mg alloy and CNTs /AZ31 composites: (a) AZ31 Mg alloy; (b) AZ31-0.5%CNTs composites;
(c) AZ31-1.0%CNTs composites; (d) AZ31- 1.5%CNTs composites
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