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DurationContentsNo.

4hr
Classification of Materials

Classification of materials, classification of materials based on structure and
its application.

1

6hr

Mechanical Properties of Materials
Stress-strain behavior, ductility, brittleness, toughness, modulus of resilience,

poison’s ratio, hardness, effect of temperature.
2

6hr
Atomic structure
The structure of atom, atomic bonding, bonding energy and inter-atomic
spacing

3

8hr

Atomic order in solids
Types of atomic or ionic arrangements, crystal structure, lattice,unit cells,

crystal systems, crystal direction and crystal planes , diffraction techniques for
crystal structure analysis

4

6hr

Thermal and electrical properties of materials
Heat capacity, thermal expansion, thermal conductivity, thermal stress, Glass 
transition temperature, Creep resistance, electrical conductivity, electron 
mobility, electrical resistivity of metals

5

Syllabus)/ Course Title

1-Donaled R. Askeland, The science and engineering of materials, international student edition, 2006 .
2-William D. Callister, Jr. , Materials science and engineering, Fifth edition, 2000.
3-Lawrence H. Vanvlack , Elements of materials science and engineering, Fifth edition, 1987.
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Classification of Materials

Chapter One



1.1 MATERIALS SCIENCE AND ENGINEERING
Sometimes it is useful to subdivide the discipline of materials science and engineering 
into materials science and materials engineering subdisciplines. Strictly speaking, 
“materials science” involves investigating the relationships that exist between the 
structures and properties of materials. In contrast, “materials engineering” is, on the 
basis of these structure–property correlations, designing or engineering the structure of 
a material to produce a predetermined set of properties. From a functional perspective, 
the role of a materials scientist is to develop or synthesize new materials, whereas a 
materials engineer is called upon to create new products or systems using existing 
materials, and/or to develop techniques for processing materials. Most graduates in 
materials programs are trained to be both materials scientists and materials engineers.

Four important components are involved in the science and engineering of materials—
namely  structure and properties, processing and performance( Figure 1.1) 

Figure 1.1 The four components of the discipline of materials science 
and engineering and their interrelationship.



An example of these processing-structure-properties-performance principles with Figure 
1.2, a photograph showing three thin disk specimens placed over some printed matter. It is 
obvious that the optical properties (i.e., the light transmittance) of each of the three 
materials are different; the one on the left is transparent  whereas the disks in the center 
and on the right are, respectively, translucent and opaque

Figure 1.2

.All of these specimens are of the same material, aluminum oxide, but the leftmost one is 
what we call a single crystal—that is, it is highly perfect—which gives rise to its 
transparency. The center one is composed of numerous and very small single crystals that 
are all connected; the boundaries between these small crystals scatter a portion of the 
light reflected from the printed page, which makes this material optically translucent. 



Finally, the specimen on the right is composed not only of many small, interconnected 
crystals, but also of a large number of very small pores or void spaces. These pores also 
effectively scatter the reflected light and render this material opaque. Thus, the 
structures of these three specimens are different in terms of crystal boundaries and 
pores, which affect the optical transmittance properties. Furthermore, each material was 
produced using a different processing technique. And, of course, the performance of 
each material will be different.

1.2 Classification of Materials

Figure 1.3 Familiar objects that are made of  polymer,ceramic ,metals and metal 
alloys







Figure 1.4 
Classification of 
non-ferrous 
metals and 
alloys.



Figure1.5 classification of synthetic materials.



Figure 1.6 
Classification of 
natural materials.



1.3 Properties of Some Types of Materials
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