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ABSTRACT 
Modern ceramics in the last three decades have gradually begun to depart from traditional world 
of ceramics in the 1970’s. The new ceramics, “fine ceramics” are made using precise 
calculations that considers everything from materials to final processing techniques, as a result 
of a greater demand for created objects from inorganic and non-metallic materials that are 
fashioned by heat treatment, to satisfy this great need in the field of modern technology. This 
paper examines the different uses to which contemporary ceramics are applied in order to fulfill 
the essential needs of today’s lifestyles. 
 
 
 
Introduction 
The quest for man‟s continuous 
improvement for a better life in the last three 
decades has resulted in tremendous 
development in ceramic technology both in 
the manufacturing techniques and in the 
chemistry of materials used. This has 
resulted in the usage of materials, which 
contain little or no clay but are undoubtedly 
ceramic materials in term of their origins and 
continuity of development. According to 
Igbinedion (1995), ceramics are defined as 
inorganic non-metallic materials, which are 
subjected to high temperature processes 
during their manufacture. Oaikhinan (2000) 
described ceramics “as a special branch of 
material engineering which comprises all 
solid man-made products that are 
chemically rendered serviceable through 
high temperature processing”. According 
to Manning and Spance (1969) if we do not 
insist that high temperature processes are 
the final stage of manufacturing or are 
always irreversible then such products as 
hydraulic cements, glasses, vitreous 
enamels and synthetic graphite may be 
considered as ceramic materials. And 
ceramic materials form one of the three 
major classes of man-made materials, while 

the others are metals and organic 
chemicals. According to Thomas (2007), 

“The field of ceramics is so 
extremely broad and the properties 
so diverse that it is impossible to 
describe briefly except in general 
terms. The special characters of 
ceramics materials give rise to many 
engineering applications. Ceramic 
have attracted the attention of 
engineers in Electrical, Materials, 
Chemical, Mechanical, as well as 
Civil Engineering. As ceramics are 
heat resistant materials, they can be 
used for many tasks that materials 
like metals and polymer are 
unsuitable for. Therefore, ceramic 
materials are used in a wide range 
of industries including: mining, 
aerospace, medicine, refinery, food, 
chemical, packaging, science, 
electronic, electricity transmission 
and guided light-wave 
transmission.” 

 
Due to possible divergent use of ceramics, 
today material scientists are employing 
innovative techniques to extend the benefit 
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of ceramics for a broad range State-of-the-
Art Medical implant application. 
 
Classification of Ceramics 
The result of the diverse nature of ceramic 
materials made it practically impossible to 
classify all ceramic materials in a way, which 
is both simple and unambiguous because 
several different ceramic materials can be 
used for production, through several 
methods and many of the finished products 
have more than one application. This is 
particularly true of the more advanced 
materials like silicon carbide (Sic), which is a 
ceramic material that does not occur 
naturally. It was originally developed as an 
abrasive. Later, it was used to manufacture 
high temperature electrical-resistant heating 
elements. Silicon carbide is also widely used 
as a wear resistance material in chemical 
resistant application, in electronic devices 
and in nuclear power engineering. 
Obviously, materials with such diverse 
properties and application cannot easily be 
categorized. For this reason, ceramics are 
grouped according to their usage though 
some of them seem to overlap (Manning & 
Spance, 1969). These are discussed below. 
1. Structural Ceramics 
These products consist wholly of clay, or are 
mainly of clay with only small amount of 
additives. They include the common bricks, 
facing bricks, engineering bricks, hollow, 
building bricks, roofing tiles, drain tiles and 
pipes, sewer pipes, conduit and chimney 
drain pipes (Oaikhinan, 2000). 
 
2. Whiteware / Pottery 
This group includes the earthen wares, bone 
China, stone wares used as table wares and 
ornaments in homes, hotels restaurants, 
canteens etc. It also includes wall tiles, floor 
tiles, sanitary wares, and electrical porcelain 
(Jackson, 1969). According to Oaikhinan 
(1990), the similarities that exist between 
product in terms of the essential raw 
materials for its production such as clay, 
quartz or flint and feldspar justify the 
grouping of these different products under 
one group. 
 
Again, the definition of ceramics allows us to 
consider oven to table and glassware in this 
group, as an important newcomer in vitrified 
glassware. This material is made as a glass 
but finishes up more like porcelain. 

3. Refractory 
These are ceramic products that are used to 
withstand the effect of heat (thermal) 
chemical and physical effect that are not met 
with in furnace procedure (Sharma, 2006). 
Whenever high temperatures are involve for 
example. In furnace, kiln, electrical heating 
apparatus, including heat resistant 
appliances, the refractory provide the 
linings, support etc. Therefore, refractories 
are those materials, which are used for the 
construction of furnace, kilns, oven crucibles 
etc. Insulators such as insulating refractories 
of different kinds are also classified under 
this group (Kern, 2003). 
 
4. Advance, Technical / Special Ceramics 
These are known as advance ceramics or 
as electronic and engineering material.  
Oiakhinan, (2000) explained that technical 
ceramics belong to what is called the 
strategic technology, generic, enabling 
technologies that are advancing quickly, 
knowledge intensive, which underpin the 
performance of a wide range of industries 
and are changing the way companies and 
nations do business throughout the world. 
Some of these special ceramics do not 
readily fit into any other groupings or 
categories above but are industrially 
valuable. Often they have been specially 
developed to combat an industrial problem 
or to exploit a particular property and in 
many cases their manufacture involve 
processes, which are unorthodox. 
 
Application of Ceramics 
Engineers and Designers have traditionally 
been concerned about the application of 
„ceramic‟ technology into engineering 
applications. Dynamic-ceramics now has 
hundreds of case histories which show how 
advance ceramics can provide a robust and 
cost effective solution in many engineering 
application. 
 
The abrasive silicon carbide, fused alumina, 
boron carbide and synthetic diamond are all 
ceramic materials and there are few 
engineering products, which do not require 
the use of all these materials during 
manufacturing. It is true to say that precision 
engineering usually means abrasive 
engineering as grinding, homing, lapping 
and polishing which involve the use of 
abrasives. 
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Ceramics are frequently viewed as a direct 
replacement material for top of the range 
metals such as steels, satellite and tungsten 
carbides. The list of application includes: 
bearings, bushes; wear plates, drive shafts, 
gears, weld pin and valves. Different fields 
of ceramic application are discussed below. 
 
1. Electrical and Electronic Application 
The light bulb is an invention that changed 
our society. Without glass, a material that is 
transparent, resistant to heat and able to 
hold a vacuum inside all at the same time, 
Edison would not have invented the electric 
light bulb. 
 
Many ceramics are electrical insulators, 
semiconductors and conductors. These are 
explored in the products of the electrical 
ceramic industry. Insulators range in size 
from small domestic lamp holders to the 
very large high voltage power transmission 
insulators; like those seen in transformers, 
step down transformers, high transmission 
poles, even in turbans. Dielectric loss 
ceramic insulators are used in high 
frequency electronic apparatus. Dielectric 
properties of certain ceramics are made use 
of in a large variety of ceramic capacitors 
and capacitors have been use in the 
construction of domestic television, radio 
receivers and computers. Ceramics are 
used as insulator for transistors and 
integrated circuits. Many people call these 
devices „chips‟. These „chips‟ are electrical 
components of microcomputer, calculator, 
watches, televisions, stereos, and 
communication satellites. 
 
Oaikhinan (1988) posited that some 
ceramics after suitable treatment, when 
combined with high magnetic permeability, 
with good insulating properties (i.e. 
semiconductors) are used, for example in 
thermostats, electrical equipment as 
protection devices (positive temperature 
coefficient resistors) and in low voltage 
igniters for jet engines. Other products of 
ceramics include spark plugs for car 
engines, support for electrical heating 
elements, etc. 
Conducting ceramics are used to 
manufacture high temperature electrical 
heating elements, which will operate 
continually above the limit of base-metal 
heaters. 

2. Telecommunication Engineering 
Ceramic components are increasingly been 
used in a wide range of application in this 
industry. The properties of the material, 
which significantly affect the performance of 
the system, are dielectric constant (Er); 
electrical loss; and temperature stability. 
Dielectric ceramic materials are formulated 
to optimize these three parameters for a 
given range (Dc) to microwave frequencies 
and from low to high power applications. 
These include AM/FM commercial radio 
transmitters, frequency filters which are 
used in wireless cellular/ radio systems, 
antenna products, dielectric resonator 
oscillators and microwave radar systems. 
The main use of zirconia is for ferrules and 
sleeves for connecting fibre optic cables. 
 
According to Takahashi (2005), speaker 
devices made from piezoelectric ceramics 
(plate 1) vibrate when electric pulsations are 
transmitted to them. They can be made very 
small, thin and light, and they are energy 
efficient. When the devices are implanted 
into a material that will act like a vibrating 
board, the surface – for example, window 
glass, a wall or a desktop – becomes a 
speaker. 
    
3. Office supplies: Ceramics is lighter than 
metal so ceramic scissors are more pleasant 
to use than ordinary metal ones. They also 
stay sharp and last longer. A ceramic ball at 
the tip of the ballpoint pen (plate 2) lasts 
quite a bit longer and gives a lighter 
smoother feel when writing. (Takahashi, 
2005) 
 
4. Chemical Engineering 
In the never-ending quest for increased 
pumping efficiencies, longer lifetimes and 
ability to deal with more hazardous liquids 
and solids; advanced ceramics are playing 
an increasing role. Advanced ceramics are 
now used as pump shafts, seats, bearing 
surface, gears and even complete pump 
bodies, (Dynamic Ceramics, 2009). Many of 
these components are found in leading 
edges applications such as chemical 
industry valves sets or oil field flow control 
devices. 
 
5. Mining Engineering 
Wide Range of ceramic materials provides 
excellent corrosion-, erosion-, abrasion-, and 
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thermal shock resistance, for a wide range 
of milling-related applications in the mining 
industries. These materials offer significant 
performance improvements over steels, 
metallic alloys and weld overlays in a wide 
range of application where particle sizes 
reduction is the primary function of the 
process. 
 
Among these milling media are porcelain 
pebbles, alumina, soda glass and most 
resent zirconia with high density, toughness, 
super hard with significantly better milling 
efficiencies compared to others. Due to its 
high wearing resistance, ground materials 
are prevented from being contaminated, and 
increase the life of the media, with fine grain 
size for ultra-high strength, (Dynamic 
Ceramics, 2009). 
 
6. Grinding Cutting and Slitting 
With steel-like strength, high hardness and 
ultra fine grain size ceramic materials are 
excellent for grinding, cutting and slitting 
since they are extremely hard and durable. 
They are mostly used in the oil industry. 
Today ceramic – tipped bits are used to drill 
through rocks in search of oil and natural 
gas (Oiakhinan, 2000). 
 
7. Kitchenware: Ceramic kitchen knives 
(plate 3) are now popular because they are 
rustproof, stay sharp longer, and do not give 
the food a metallic odor. There are also 
ceramic slicers, peelers and graters. 
(Takahashi, 2005) 
 
8. Bio-ceramics 
Ceramic materials are constantly being 
formulated to meet the demands for new 
materials in the medical sector. Bio-
ceramics are ceramics that are used in bio-
medical applications; ranging from medical 
implants to biomedical pump. For example, 
over the last twenty years; there has been a 
considerable increase in the use of ceramic 
materials for implant devices. 
 
Other applications, which could benefit from 
zirconia‟s implant, include: knee joints, 
shoulders, phalange joints, spinal implants 
and dental implants, (Plates 4 & 5) 
(Bergeron, 1987; Oiakhinan, 2000). 

(i) Artificial Bone: The main 
constituent of natural bone is 
hydroxyapatite and this material can be 

made artificially and processed into a 
porous bone replacement called 
“Neobone”. The human body easily 
adapts to the replacement and after a 
while tissue forms in and around it. (Plates 
4 & 5) 
(ii)  Ultrasound diagnosis device: 
This device, used for diagnostic purposes, 
can make out shapes inside the body but 
causes no pain or ill effects. The device 
transmits ultrasounds and receives back 
reflected waves. The most important part 
of the device is a probe made with 
hundreds of the piezoelectric ceramic 
bundles. The electric signals of reflected 
waves captured by the device‟s probe can 
show in detail an unborn baby sucking a 
finger. (Takahashi, 2005) 

 
9. Civil Engineering 
In Civil engineering works, products such as 
cements, floor, tile, wall tile, water closet, 
bath tub and glasses on our window etc are 
all ceramic products. Dirt is easily washed 
off tiles, as a result tiles are now been used 
for the walls and floors of operating rooms 
and as a “brick” building facade 
 
Conclusion and Recommendations 
All ceramic materials are brittle and weak in 
tension compared with metals and it is 
usually to design the component so that the 
ceramics material is stressed in 
compression, point loading is avoided and 
allowance is made for thermal expansion. 
 
When a particular engineering problem is 
examined and the use of a ceramic material 
is suggested as a possible remedy, it is a 
frequent mistake to attempt to replace the 
failing metal component by an identical 
ceramic article. It is often forgotten that the 
design of most metal articles has been 
determined by the properties of the metal 
and the way, which it can be fabricated for 
convenience and design through turning, 
casting, milling etc. 
 
When a ceramic material is to be used in an 
engineering application, it is essential to 
consider the properties of the ceramic itself 
and the way in which it can be fabricated. In 
most cases a re-design or at least a re-think 
of the application to ensure reasonable 
chance of success. There is need to consult 
a reputable ceramics manufacturer with 
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experience in the relevant field. The sooner 
this is done the better as advice will be given 
at all the stages of the exercise and a little 
experience is worth a great deal of theory. 
When ceramic component is finally tried, it is 
not expect to work perfectly first time, 
particularly if the material has never been 
tried before. 
 
Many factors should be put into 
consideration when determining the 
materials from which components are 
manufactured. According to Thomas (2007), 
it is most important to consider the 
application and the performance 

requirement based on thermal, mechanical, 
electrical and chemical properties. Ceramic 
materials offer extreme heat resistance, 
chemical inertness, hardness, physical 
stability, biocompatibility, superior electrical 
properties and their stability for use in mass 
produced products and these made them 
one of the most versatile groups of materials 
in the world. As applications make greater 
demands on any one or combination of 
these properties ceramics not only become 
the materials of choice, but in many cases, 
the only viable option in terms of materials 
that can survive in the extreme conditions of 
the application. 

 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 1: Speakers (Shinsei)  

Plate 2: office supplies  

(Kyocera)  

Plate 3: Kitchenware (Kyocera)  Plate 4  
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Photo credits: Aloka Co., Ltd.; Kyocera Corporation; Shinsei; Toshiba Ceramics Co., Ltd. 

 

 

 

 

 

Plate 5  

Plate 6: Ultrasound diagnostic device  
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