
New High Performance Materials. 
 

(1) Carbon fibres: These fibres are stronger than steel, stiffer than titanium and lighter than aluminium. 
Carbon fibres are produced in a number of ways, and from a variety of starting materials or precursors 
such as viscose rayon, polyacrylonitrile, pitch, resins, gases such as (methane, and benzene). Their 
characteristics are strongly influenced by the manufacturing techniques employed. 

Carbon fibres reinforced in a light weight matrix, generally an epoxy resin, polyester resin or polyamide, 
are called Carbon Fibre Reinforced Plastics (CFRP). When the carbon fibres are reinforced in a carbon 
matrix, they are known as Carbon Fibre Reinforced Carbon (CFRC), commonly known as carbon-carbon 
composites. 

On the basis of the characteristics of carbon fibres, carbon firbre reinforced plastics (CFRP) and carbon 
fibre reinforced carbons (CFRC), their applications can be broadly classified into three categories, 

  

(i) High technology sector including aerospace, military and nuclear fields. 

 

(ii) General engineering sector including sports, transportation and chemical fields. 

 

(iii) Biomedical sector. 

In the biomedical field, carbon fibres have exciting applications, such as components of bone plates, hip 
joint prostheses, ligaments, and hydraulic motors for artificial heart implants. Activated carbon fibres are 
finding increasing applications in appliances for water treatment, gas masks, air filters, catalyst carriers 
for platinum, and so on. Activated carbon fibres in textile form are used in extremely hostile 
environments. The main advantages of using carbon fibres are that they can be woven in any form and a 
surface area of as high as 3000 m2/g can be obtained. 

Carbon fibres in India are mainly used in defence sector as nose tips and head shields of missiles (like 
'Agni') by DRDO, Hyderabad, and in the aerospace sector by ISRO and other aerospace organizations for 
producing  components parts, nozzles of rockets/missiles. 
 

 

 

 

 

 

 

(2) Ceramics: The term ceramics comes from the Greek word keramikos which means burnt stuff, 
indicating thereby, that desirable properties of these materials are normally achieved through a high-
temperature heat treatment process called firing. In the past, the most important materials in this class 
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were the traditional ceramics, prepared from clay, (kaoloinite) a silicate. In the category of traditional 
ceramics we have porcelain, bricks, tiles, glass and temperature resistant ceramics. 

 

Most ceramic materials fall into an application-classification scheme which is given below, 

 

(i) Clay products: Porcelain, pottery, tablewares, sanitary fittings, building bricks, tiles and sewer pipes. 

 

(ii) Glass ceramics: Kitchenware. 

 

(iii) Refractory materials: Refractory bricks used as furnace linings. 

 

(iv) Abrasiveceramics: Cutting and grinding tools. (familiar examples are silicon and tungsten carbides). 

Recently, a family of ceramics have been found to be superconductors with high critical temperatures. 
One such material is yttrium barium copper oxide, which has a critical temperature of about 92 K. New 
super conduction ceramic materials reported to have even higher critical temperatures have been and 
are currently being developed. Several of these materials and their critical temperatures are listed below, 

 

Super conducting ceramic materials and their critical temperatures. 

 

Material Elements present in the 
materilal 

Critical temp./K 

732 OCuYBa  Y, Ba, Cu, O 92 

103222 OCuCaSrBi  Bi, Sr, Ca, Cu, O 110 

103222 OCuCaBaTI  TI, Ba, Ca, Cu, O 125 

8222 OCuCaHgBa  Hg, Ba, Ca, Cu, O 153 

 

Note:Numerous applications of super conducting materials exist. Some of these are, 

Electrical power transmission. 

Magnets for high energy particle accelerators. 

High speed switching and signal transmission for computer. 

 


