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The purpose of this investigation was to improve the toughness of alumina by 

the addition of zircon. The first part of the experiment was to study the effects of 

zircon on the properties of Al2O3-mullite-zirconia composite and to determine the 

optimum amount of zircon. In the second part of the experiment, the effects of CeO2 

and/or Cr2O3 additions on the properties of composites were examined. The addition, 

the effects of different sintering processes on their properties were investigated. The 

comparison of the mechanical properties between one step of sintering processes at 

1575oC for 2 hr and two steps of sintering for 1 hr at 1300oC following with 1 hr at 

1575oC was studied.   

As a result, the good flexural strength of 453±4 MPa and fracture toughness, 

5.16±0.28 MPa⋅m0.5 were obtained with the addition of zircon 20wt%. The CeO2 and 

CeO2-Cr2O3 additives have shown strong influence on the mechanical properties of 

composites. The maximum value of toughness, 7.28±0.2 MPa⋅m0.5 was obtained with 

CeO2 addition while the highest strength, 492±1.6 MPa could be achieved with the 

mixture of CeO2 and Cr2O3 addition. The sintering process with two steps could not 

reduce the porosity of composite. However, the strength of composite was increased                   






