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Abstract 
         

 The  aim of this project  is to investigate the characterization  of Al2O3-ZrO2 

ceramics in  different  percentage  mole  of  ZrO2  as   1% mol  to 50 % mol which 

prepared by solid state reaction  method and  Co-precipitation route. Samples were 

interested the condition of sintering temperature between 1200 – 1650 
o
C.  Al2O3 – ZrO2 

ceramics different ratios from Co-precipitation route were showed the density as between 

1.579 – 4.506 g/cm
3
 and found maximum density at Al2O3 – ZrO2 ceramics by doped 35 

mol% of ZrO2 with sintering at 1650 
o
C while ceramics from solid state reaction were 

obtained the density as between 2.265 – 4.470 g/cm
3
. XRD were used to identity phase 

formation in variation of ZrO2 ratios and successfully found that XRD patterns from 

ceramics preparing by two method showed different phase formation with consistent 

phase of Al2O3 – rhombohedral, � - Al2O3 – rhombohedral, ZrO2 – monoclinic and ZrO2 – 

tetragonal. XRD analysis were found that ratios of ZrO2 – monoclinic and Al2O3 – 

rhombohedral are nearly constant with high sintering temperature while ratios of ZrO2 – 

tetragonal decreased. However, ZrO2 – monoclinic phase were obtained with increasing of 

ZrO2 contents while Al2O3 – rhombohedral phase decreased. Microstructure analysis via 

SEM were showed increasing of grain growth with high sintering temperature and found 

that size of grain samples with content of ZrO2 between 1 – 35 mol% from Co-

precipitation method were of obtained decreasing while the higher of concentration up to 

35 mol% were showed increasing of grains size. The size of grains in Al2O3 – ZrO2 

ceramics from Co-precipitation method are between 0.272 – 2.275 m�  and from solid 

state reaction are between 0.27 – 1.60 m�  . Morphology of Al2O3 – ZrO2 ceramics with 

varies content were revealed facet shape combination of circular shape and it is not 

clearly differ in shape with increasing of ZrO2 concentration.  The mechanical properties  

of   ceramic Al2O3 - ZrO2  which is prepared by Co-precipitation route showed that 

hardness vicker as between  3.011 – 17.433 GPa  while the other obtained as 0.173-

0.686 MPa. It was found that micro hardness depend on ratios of ZrO2 tetragonal phase 



in Al2O3 – ZrO2 ceramics.  Al2O3 – ZrO2 ceramics prepared by  Co-precipitation route 

obtained higher ratios of ZrO2 tetragonal phase then they showed strength of ceramics.  
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