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Summary: 

 

One type of BNNT-aluminum composite is investigated in the present study, namely a dual matrix 

composite, where pure unmilled Al powder is mixed with an equal weight of a single matrix aluminum-

2wt% BNNT composite powder. The present study has shown that the low energy mixing technique is 

found to be inefficient method for homogeneously dispersing BNNT (2wt%) into aluminum matrix. 

However, it is found to be efficient when used in preparing of Dual matrix composites and bi-modal 

structure aluminium. The use of combined uniaxial compaction followed by single pass tube cold 

rolling, and sintering, the DM composites effective 1wt% of BNNT, leads to an increase in mechanical 

properties.  
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List of symbols  

ρAl  Density of pure Al. 

ρRef                 Density of the reinforcement as reported from the supplier. 

ρexp   Experimentally measured density of the sample. 

ρl  Auxiliary liquid density. 

ρth  Theoretical density of the composite. 

Dens %    Densification percent of the composite 

VfAl    Volume fraction of the Al in the composite. 

VfRef   Volume fraction of the reinforcement in the composite. 
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Nomenclature 

MMC  Metal matrix composite  

PMC  Polymeric matrix composite 

CMC               Ceramic matrix composite  

BNNT             Boron nitride nanotubes    

Al-BNNT        Boron nitride nanotubes-reinforced aluminum matrix 

CNT  Carbon nanotubes 

Al-CNT          Carbon nanotubes-reinforced aluminum matrix 

SM                  Single matrix 

DM                 Dual matrix 

MM   Mechanical milling 

MA  Mechanical alloying 

HEBM             High energy ball milling 

LEM                Low energy mixing  

TEM  Transmission electron microscope 

SEM   Scanning electron microscope 

FESEM Field emission scanning electron microscope  

PCA  Process controlling agent 

PM   Powder metallurgy 

HPT  High pressure torsion  

SPS   Spark plasma sintering 

BPR   Ball to powder ratio 

  


