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Aluminum alloys are preferred engineering material for automobile, aerospace and mineral processing 

industries for various high performing components that are being used for varieties of applications 

owing to their lower weight, excellent thermal conductivity properties. Aluminum alloy7075 possesses 

very high strength, higher toughness and are preferred in aerospace and automobile sector [1-3]. The 

composites formed out of aluminum alloys are of wide interest owing to their high strength, fracture 

toughness, wear resistance and stiffness. 

 

The purpose of the present work is to produce the carbon multiwall carbon nanotubes (MWCNs)  

reinforced MMCs by mechanical milling (MM), examine the mechanical behavior after the 

incorporation of  MWCNs in 7075 aluminum alloy in function of nanotubes percentage of 

concentration, distribution and size on the microstructure and identify strengthening mechanism 

presents. 

 

Raw materials were 7075 aluminum alloy as the metal matrix and MWCNTs with a mean diameter of 

100 nm as reinforcement agent. Initial aluminum alloy burrs were produced by machining of 

commercial solid bar. These coarse powders were mixed with MWCNTs at different concentrations; 

chemical composition of Al7075 is shown in Table 1. The mechanical milling of powder mixture was 

performed in a high-energy SPEX 8000 mill, under an inert atmosphere of pure argon gas. The milling 

container was made of stainless steel and milling media was made of hardened chrome steel, 5 drops of 

methanol was used as a process control agent (PCA) to avoid excessive cold-welding of the powder 

particles. The Al7075-MWCNT composite powders used to prepare compression samples were ball 

milled for 2 hours. A blank (Al 7075) sample without any reinforcement addition was produced under 

the same conditions for comparison purposes. The milling ball-to-powder weight ratio was set at 5:1. 

 

Figure 1 shows TEM high magnification image of an individual well graphitized  MWCNT, revealing 

the morphology and length 

 

Figure 2 shows FE SEM image of the fracture surface of 1wt% MWNTC/Al7075 and showing dispersed 

MWCNTs (indicated by arrows) within the Al 7075 matrix.  

 

Figure 3 shows the yield strength behavior of compression test (a) curves of the Al7075 specimen show 

225 MPa and the yield stress of 1wt% MWNTC/Al7075 (b) is dramatically enhanced show 392 MPa. 

The yield strength of the CNT/Al composite with 1 h ball-milling increased by 57.4% compared with 

the Al 7075 matrix with the same processing history. 

1930
doi:10.1017/S1431927617010315

Microsc. Microanal. 23 (Suppl 1), 2017
© Microscopy Society of America 2017

https://doi.org/10.1017/S1431927617010315 Published online by Cambridge University Press

http://www.sciencedirect.com/science/article/pii/S0254058412010486
http://www.sciencedirect.com/science/article/pii/S0254058412010486
https://doi.org/10.1017/S1431927617010315


NOTE: The compression test is reported only for pure Al7075 and 1wt% MWNTC/Al7075, the results 

for other concentrations will be explained in the congress [4].   
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Table 1. Chemical composition Al7075 by weight percentage. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.  Compression properties of pure Al7075 alloy and consolidated MMCs. The yield strength 

value of MMCs-1% (a) is almost twice in comparison with pure alloy (b), the milling time was 2 hours. 

Chemical 

composition  

Al Cr Cu Fe Mg Mn Si Ti Zn 

Al 7075 Bal 0.18-0.28 1.20-2.00 0.00-0.50 2.10-2.90 0.00-0.30 0.00-0.40 0.00-0.20 5.10-6.10 

225.22 MPa 

392.22MPa 

a) b) 

Figure 2. Surface morphology of 1wt% 

MWNTC/Al7075 composite after 

compression. 

MWCNT 

Figure 1. Transmission electron 

micrographs of as-received MWCNTs. 
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