
 
 

 

CERAMIC TECHNOLOGY - ITS ROLE IN OTHER TECHNOLOGIES 
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Abstract 
This paper is an attempt aimed at bringing into focus the various aspects of 
Ceramics and their importance. The paper classifies ceramics into two 
broad headings - traditional and modern (technical or special) Ceramics. 
Sufficient examples are provided in each case, where china, domestic and 
electrical porcelains, studio pottery, wall tiles, sanitarywares etc. The other 
aspects of traditional Ceramics comprise structural products such as the 
different grades of building bricks, hollow blocks, floor and roofing tiles, 
sewage pipes, aluminosilicate refractories, cement and concrete. Modern 
Ceramic Products which are non-clay based are also highlighted. These 
include, Ferro-electrics e..g Barium and Lead Titanates; abrasives for 
machine tools industry; products for rocketry and missile development e.g. 
Boron and Silicon Nitride Ceramics; products which constitute sources of 
nuclear fuels for the nuclear reactor technology e.g. Uranium and 
Plutonium oxide ceramics etc. 

Introduction 

The word Ceramics was derived from a Greek word, “KERAMOS’ which literally means, the clay 

god. Thus early Ceramics have clay as the chief raw material. In more modern times, many authors have 

tried to define Ceramics in various ways based on their experiences at the particular time. Today, Ceramics 

include a vast range of products, many of which contain no clays whatsoever thereby making a simple 

definition impossible (Jackson, 1969). For the present purpose, however, Ceramics can be defined as those 

articles or products which have, as their essential components, inorganic non-metallic materials, which may 

be shaped and their shapes often made permanent by high temperature treatment. This definition includes not 

only products such as pottery wares, porcelains, refractories, structural products, enamels, cement and 

concrete but also non-metallic magnetic products, ferroelectrics, glass-ceramics and a variety of other 

products which were not in existence until a few years ago and which do not exist today (Kingery et al, 

1976). This definition is certainly broader than the common dictionary definition such as “pottery” or 

“earthenware”. For ease of understanding, ceramic products can broadly be classified into two - the 

traditional and the modern (technical or special) ceramics. 

Traditional Ceramics 

One aspect of traditional ceramics is pottery or whitewares. Whitewares comprise domestic 

tableware, wall tiles, sanitarywares as used in modern toilets and bathrooms and the porcelain products. The 

three most common types of tableware are earthwares, bone china and the domestic porcelain wares. The 

electrical porcelain insulators for high and low compositions (Jackson, 1969). The other aspect of traditional 

ceramics is the structural ceramic products. These comprise different grades of building bricks, hollow 

blocks, glazed and unglazed clay drainage pipes, clay roofing and floor tiles, flower pots, alumino-silicate 

and silica refractory bricks etc. (Singer et al, 1987). Cement and concrete are also traditional ceramic 

materials. 

Special Ceramics: 

Oxide Carbide and Nitride Ceramics are well known hard materials used extensively in machine 

tools and other industries. The ceramic products in this class used because of their special properties are the 

ferroelectrics, ferro-magnetics, glass-ceramics, nuclear ceramics, etc. Many other products discovered and 

those yet to be discovered which do not contain clay whatsoever are classed under this heading (Norton, 

1974). 
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Ceramics and Other Technologies: 
Ceramics is one of the largest industries of the United States of America, for example, with an 

annual production of nearly twenty billion US Dollars, as far back as in the year, 1974 (Kingery et al, 1976). 
One important characteristics of ceramic technology is that it is basic to the successful operation of many 
other technologies or industries. 

Building 

In building, Ceramics offers a range of products which make modern building technology possible. 

Thus, from top to bottom, there are building materials like clay roofing tiles which are mostly used in the 

developed countries of the world where the technology has been perfected. Also there are different types of 

building bricks such as the commons, the facing or decorating bricks; the hollow and perforated bricks for 

the walls of a building. Bricks can be coloured artificially for beauty purposes or the naturally beautiful 

colour will be taken advantages of. In either case, painting is unnecessary. The interior facing fittings are 

largely Ceramics - the sanitary-wares for toilets and bathrooms; the wall and floor tiles which come in 

different sizes, designs and colours. The building construction itself has to be done with cement, and, of 

course, for the windows and flush doors, there is no other better alternative to silicate glasses. 

Construction 

In Modern civil construction works, the use of accurately formulated concrete pillers (or beams) and 
slabs does not require any introduction. In developed countries, concrete and clay sewage pipes are 
commonly used in drainages and in public water supply systems. Dense and strong paving engineering bricks 
are used in road construction. 

Electrical 

The generation of electricity may not be possible without Ceramics as far as electrical insulation is 

concerned. Very high tension electrical porcelains found in electrical power generating stations are 

indispensable in the electricity industry. Similarly electrical power distribution lines cannot do without 

Ceramic insulators. In factories, most of the fuse carriers for the rewirable fuses of the control switch boxes 

and their terminal covers are made from low voltage ceramic insulators. Also ferroelectric ceramic products 

like Barium titinate and other associated titanates have opened up new possibilities for making minature 

electrical circuits. High purity alumina has high electrical resistance and property of withstanding thermal 

shock and these make it an excellent ceramic material for spark-plug cores (Norton, 1974). 

Magnetic 

Ceramic ferromagnets are of two classes, the soft magnets and the hard or permanent magnets. The 

soft magnetic type (ferrite) are used in transformer cores, television deflector components and computer 

memory cores. The hard magnets find increased use evefy year in automobile and refrigeration technologies 

for door closures. 

Refectories: 

These are high temperature and chemical resistant ceramic materials. They find uses in the 
insulation of high temperature furnaces, Kilns, ovens and in other special applications. Apart from the 

alumino-silicates which contain clay as the chief raw material there are many others which do not contain 
clays. Examples of the later ones are the oxides and non-oxide refractories. Some, of the oxide refractories 
are Alumina, Beryllia, Magnesia, Silica, Zirconia and Mullite. Their uses in other technologies are numerous 
and comprise, sparking-plug cores, textile thread guides, wire drawing dies, valve seats, crucibles, pyrometer 
tubes and setters. Some of the non-oxides are the carbides —Silicon, Tungsten and Titanium carbides. 
Silicon Carbide decomposes at about 2750C. It has thermal conductivity and excellent thermal shock 
resistance. Tungsten and Titanium carbides have high hardness which gives 
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them excellent wear properties and thus are used to make cutting tools and abrasives. Synthetic graphite has 
high thermal and electrical conductivity and excellent resistance to slags and non-ferrous metals. It is used in 
lining the hearth (the hottest zone) of the iron and steel blast furnance and in other areas such as the nozzles 

for solid fuel rockets. In the nitride class of special refractories, silicon nitride is harder than silicon carbide. 
It has equal strength as steel and the strength persists up to a temperature of about 1400°C. Silicon nitride has 
excellent thermal shock resistance and can be quenched from red heat in cold water without fracturing. It is 
said to be as hard as sappture. (Norton, 1974). 

The list of Ceramic materials remain inexhaustible and the leverage in their importance has, in 
many cases, led to intensive research towards a better understanding of their properties, often, out of all 

proportion to their monetary values, that is, in the developed world! 

New Uses of Ceramics 

Magnetic Ceramic materials e.g. lead ferrite) have hysteresis loop which are typical for 

ferromgnetic products. Some have very nearly the square loop which is most desirable for electronic 

computer memory circuits. 

Another use is in the development of nuclear power, which requires Uranium or Plutonium - 

containing fuels. Uranium ceramics have become an important part of the nuclear reactor 

technology. 

In rocketry and missile development, two critical parts which must withstand extreme temperatures 

and have good erosion resistance are the nose cone and the rocket throat. Nitride Ceramics are used 

for both. 

Similarly, the Roll Royce Motor Company of Britain has reached an advanced stage in developing 

ceramic materials that will replace the Rolls Royce steel engine. There will be no overheating, no 

erosion and corrosion of the engine. 

For machining metals at high speed, the development of Alumina Ceramics with high and uniform 

strength has been made possible and this has opened up a new field for Ceramics. 

As far back as 1946, it was discovered that Barium Tiitanate had a Dielectric constant 100 times 

larger than that of other insulators. A whole new group of these ferroelectrics has since been 

discovered. This material had afforded manufacturers of capacitors opportunity to improve 

electronic circuitry. 

In jet aircraft and other applications, metal parts have had to be formed from expensive and, in war 

time, unobtainable alloys to withstand the moderately high temperatures encountered. When a protective 

Ceramic coating is applied, the temperature limit is increased (Kingery et al, 1976). The Iron and steel 

industry is completely refractory-dependent for its operation. The blast furnace (or shaft) for iron extraction 

is lined with different grades of ceramic refractory products ranging from the low Alumina content fire bricks 

at the coolest end to graphite refractory in the hearth (the hottest zone) of the shaft. In all, about one million 

of these bricks are required for complete insulation and this includes the insulation of the associated hot blast 

stoves. (Chesters, 1983). Many further applications of Ceramics which did not exist a few years ago can be 

cited and new uses may be expected to develop that cannot now be anticipated. 
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Ceramics 

Traditional Modern (or Technical or Special) 

Pottery (or Whitewares) Structural (or Heavy Clays) Abrasives 

2. Non-metallic Magnets 
3. Ferroelectrics 

Tablewares 

Earthenwares 1. 

including studio pottery

 2. 

4. Manufactured 

single Crystals 

5. Glass Ceramics 

6. Nuclear Ceramics 

2. Bone China 3. 

3. Domestic Porcelain 4. 
wares 

Electrical 4. Roofing & Floor 

Porcelain Tiles 

Water Filter 5. Flower Pots Candles 

6. Aluminosilicate 

Refractory Bricks 

7. Silica Bricks 

8. Cement 

9. Concrete 

10. Silicate Glass 

Special Refractories 

Others 

161
. 
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Summary of Ceramic Products:
 

Others I. Building bricks 

Wall Tiles 2. Hollow Blocks 

Sanitary 3. Drainage Pipes wares

  
N/B: a* Electrical Porcelain 

Typical products in this group are the high voltage suspension insulations used on power lines and 

the very large vertical insulators used by the electrical generating industry, e.g. NEPA. 

Conclusion 

By highlighting the commanding roles which Ceramics play in the development and advancement 

of the present day world other technologies, it has been hopefully made clear that an ambitious developing 

country like Nigeria cannot afford to ignore the study of Ceramic technology. Happily, the establishments of 

the Federal Ministry of Solid Minerals development and two departments of Ceramic and Glass Technology 

in the Polytechnic system in the country are demonstrations of genuine realization by the Federal 

Government that any technology started from the grassroots will form a base for a true and 
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sustainable national industrial development. This momentum should be maintained, not minding the scaring 

initial costs. The country stands to gain immensely from the study of Materials Technology of which 

Ceramics is a very prominent member. This way, the indigenous Nigerian engineers and scientists will be 

better equipped to face the challenges of technological and industrial development in the new millennium. 

Finally, this topic may not be adequately concluded without making some recommendations. The 

author, therefore wishes to recommend that a National Centre for Ceramics and Glasses Research be set up 

both for technological strategic reasons and for industrial development. The promotion of the study of these 

vital subjects in some selected and very well equipped Nigerian Universities will also contribute immensely 

to national self reliance. 

The Universities should be able to offer these course up to the post-graduate levels. With the calibre 

of manpower which the country has in the other Science and Engineering fields, before long, Nigeria could 

join the league of nations in nuclear technology acquisition, for example, using her own men and materials. 
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