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ABSTRACT 
  The purpose of this thesis includes 2 parts. The first part is the synthesis and 
characterization of titanium diboride nano-particle by self-propagating high temperature 
synthesis. The raw materials of titanium dioxide (TiO2), boron oxide (B2O3) and magnesium (Mg) 
powder were used. The process parameter of Ar atmosphere was applied in the chamber of the 
SHS reactor. The effects of the milling time duration of TiO2 and B2O3, the green density of 
reactant mixture and the effect of NaCl powder diluent were investigated. The results showed that 
the best Ar pressure for the complete reaction was 0.5 MPa. The suitable milling time duration of 
TiO2 and B2O3 to give the smallest TiB2 powder (40.43 µm) was 45 minutes and the green density 
of the reactant mixture with the pressing pressure of 1000 psi give the smallest TiB2 powder of 
295.97 nm. However, the best conditions for obtaining finer particles were the addition of NaCl 
into the reactants between 0-2.4 moles, which yielded the nano-sized TiB2 particles in the range 
of 167.97-71.13 nm. The second part is the fabrication and mechanical property study of the 
metal matrix composites (MMC) with the matrix of aluminium A356 and TiB2 reinforcement. 
The MMC were fabricated by squeeze casting technique. The conditions of TiB2 powder particle 
sizes and green densities of TiB2 were studied. The particle sizes of TiB2 powder included 5µm 
(commercial), 168 nm (as synthesized) and 101 nm (as synthesized). The preform of TiB2 were 
cylindrical shape (diameter 25.4 mm, height 5 mm) fabricated with different pressures of 1000, 
1500 and 2000 psi. The mechanical property study of the MMC was conducted using VickerZs 
Micro hardness tester. The results showed that the hardness values of MMC were 240-744 HV 
and those of aluminium were 40-50 HV. The hardness of MMC is about 6-12 times higher than 
aluminium. The hardness of 1000-psi TiB2 preform was the highnest. The 1500-psi and 2000-psi 
TiB2 preform, have similar values (298 HV). The hardness of MMC with 1000-psi TiB2 preform 
with different particle sizes of 5µm, 168 nm and 101 nm have the hardness values of 369 HV, 395 
HV and 744 HV, respectively 




