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ABSTRACT 

Aluminium Oxide (AI2O3), also known as alumina is an advanced ceramic material with 

a wide range of applications. Therefore, it is important to analyze and understand the 

impact of processing on its properties. 

In this project, alumina powder was mixed with a small amount of magnesium oxide 

(MgO) also know as magnesia powder. The mixture was based on 95%wt alumina 

powder and 5%wt magnesia powder. The mixture then pressed at 20 tons by using 

hydraulic press for 5 minutes and sintered at 5 different temperatures, ranging from 

1500°C to 1700°C. The samples were then subjected to 3 characterization tests in order 

to determine the density, percentage of porosity, hardness and percentage of shrinkage. 

The percentage of shrinkage was determined by using a basic equation of the size ratio 

between before and after sintering process. Interconnected porosity was determined by 

using optical analyzer and 'water absorption method'. 'Water absorption test' also has 

been used to determine the bulk density of the samples. Hardness of the sintered samples 

were determine by using the Equastat hardness tester which is based on the static 

Rockwell measuring principle, especially suitable for hardness measurement on small 

parts. 

For sintering temperature of 1500°C, the average shrinkage percentage for thickness and 

diameter are 57% and 6% respectively. The shrinkage percentage for thickness and 

diameter increased to 61% and 15% respectively as the sintering temperature is raised to 

1700°C. The mean percentage of pores obtained from optical analyser test decrease from 

6.96% to 0.23% as the sintering temperature is raised from 1500°C to 1700°C. On the 

other hand, the values obtained from water absorption test show reduction of porosity 

from 7.92% to 0.04% as the sintering temperature is raised from 1500°C to 1700°C. 
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Both tests showed that higher sintering temperature results in a more dense structure 

which is associated with lower percentage of porosity. 

Hardness test result show the value increases from temperature of 1500°C to 1700°C. At 

1500°C the mean value of hardness is 150 HV whereas at 1700°C the value of hardness 

is 838 HV. The density value determined from water absorption test also shown an 

increase due to high temperature. At 1500°C the density value is 2.6687 g/cm3 however 

at 1700°C the value increases to 3.4284 g/cm3. 
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