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Analysis of the thermal properties of particle-reinforced  
aluminum composites 

 
Jasmina Petrović, Srba Mladenović, Ivana Marković, Uroš Stamenković, 

Milan Nedeljković, Milijana Mitrović 
 

University of Belgrade, Technical Faculty in Bor, VJ 12, Bor, Serbia 
 

Abstract 
In recent years, there has been a lot of interest in aluminum composites because of 
their improved mechanical properties, higher thermal stability, and lower weight 
than standard aluminum alloys. The thermal behavior of aluminum composites was 
examined during continuous heating, and thermal diffusivity and conductivity were 
measured. 
The experimental procedure involved the reinforcement of the aluminum matrix 
AN EW 6061 with ceramic particles Al2O3 to create aluminum composites. The 
reinforcer was used in size 80 μm and three different fractions of 2 mas%, 5 mas% 
and 8 mas%. Stir casting was used to produce the composite. The thermal 
characteristics of solidified composite samples were measured using the flash 
method during continuous heating in a protected nitrogen environment at a heating 
rate of 10 °C/min. 
The thermal diffusivity and thermal conductivity values were found to be slightly 
lower compared to the matrix alloy. In addition, as the mass fraction of 
reinforcement in the composite increased, the thermal diffusivity values decreased, 
while the thermal conductivity values first decreased and then increased. 
 
Acknowledgement 
The research presented in this paper was done with the financial support of the 
Ministry of Education, Science and Technological Development of the Republic of 
Serbia, within the funding of the scientific research work at the University of 
Belgrade, Technical Faculty in Bor, according to the contract with registration 
number 451-03-47/2023-01/ 200131. 
 
References 
1. W. F. Hosford, Phyical Metallurgy – 2th ed., Taylor & Francis, Boca Raton, 

(2010). 
2. W. D. Calister, D. G. Rethwisch, Materials Science and Engineering, An 

Introduction, 9th ed.,  Wiley,  (2014) 635-707.  
3. I. Dutta, S. M. Allen, J. L. Hafley, Metall. Mater. Trans. A, 22 (1991) 2553–

2563. 
4. B. S. Yigezu, P. K. Jha, M. M. Mahapatra, Materials and Manufacturing 

Processes, 28 (2013) 969–979. 



               Jedanaesti simpozijum o termodinamici i faznim dijagramima 

 

- 27 - 

Graphical abstract:   
 

  
Thermal diffusivity of aluminium composites. 
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Thermal conductivity of aluminium composites. 

 

 

 

 

 


