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CHAPTER I 

Introduction 

1.1 Backround  

 There has been a lot of interest in ceramic materials such as TiC, TiB2, 

WC, SiC, and Al2O3 as hard protective coatings in a wide range of industrial 

applications since they have high hardness and high wear resistance (1) (2) (3) 

(4). Of these materials, titanium carbide has developed into the most interesting 

ceramic for high temperature application due to its high modulus, high hardness, 

high melting temperature, and high corrosion resistance (3). However, the 

application of single phase ceramic in high temperature is limited due to its poor 

fracture toughness. Therefore, the TiC particle has been widely investigated as a 

candidate for use in the reinforcing phase for various composite materials such 

as metallic matrix composite (5), intermetallic matrix composite, and ceramic 

matrix composite (6). 

Some studies have observed the reinforcement of TiC in the NiAl/TiC 

composite system  (7) (8). Such composites have showed high wear resistance 

due to the high hardness of TiC. The studies have also shown that the 

combination of high hardness and the excellent stability of TiC at high 

temperature, together with the strong atomic bonds of the nickel aluminides, has 

produced composites that have excellent wear resistant at room and high 

temperatures (9).   

Alumina ceramic systems such as TiC–Al2O3 have also been widely found 

in high temperature applications since they have high hardness and low density. 

It was also reported that the binary ceramic composites of TiC–Al2O3 could 

improve the fracture toughness of the individual ceramic materials, either TiC or 

Al2O3. Further investigations have showed that ternary ceramic composites 

exhibited higher fracture toughness than those of binary ceramic composites. The 

addition of 10 % ZrO2 into Al2O3–TiC prepared from TiO2, Al, and C using 

combustion synthesis and followed by hot pressing was able to increase the 
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fracture toughness of Al2O3–TiC–10 wt.% ZrO2 by approximately 20% more than 

that of Al2O3–TiC composite (10).   

Combustion synthesis is a technique to produce ceramic which 

transforms reactants into products in highly exothermic reaction. The combustion 

process is initiated by heating the front part of the sample to its ignition 

temperature using an external heat source. After the reaction is ignited, the heat 

produced by combustion reaction then propagates and heats up the adjacent 

layer to the ignition temperature so that the combustion wave can self propagate 

through the whole sample. Another type of combustion synthesis is known as 

thermal explosion or simultaneous combustion in which the combustion of the 

whole part of the compact occurs simultaneously once the ignition point is 

achieved (11) (12).  

1.2 Problem Statement 

The problem statement is how to produce ceramic materials by 

combustion synthesis and analyze the formed phase. 

 

1.3 Objective of Study 

Based on the background and statement of the problem in this final project, 

the object of this research is as followed: 

1. To produce ceramic materials by combustion synthesis process 

2. To observe the microstructure of synthesized product 

 

1.4 Problem Limitations 

To avoid problem expaditure is needed some of problem limitations so that it 

can be more understable by focusing on those problem. Those problems are: 

1. The material to produce ceramics are TiO2,C and Al. 

2. Combustion process is done by using arc welding. 

3. Testing material is tested by SEM and XRD machine. 
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1.5 Outcomes 

The benefits of this study is to have better understanding about combustion 

synthesis to form ceramic material. 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


