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The main objective is to train students in the field of Materials Science and Engineering that forms a base for

further engineering and scientific education, and prepares students for practice. The course objectives are directed to

students to recognize and discuss different types of materials and materials structures, material properties and their

application, with special emphasis on the relationships between internal structures and properties. At the end of this

course the student should be able to:
Recognize the importance of materials in diverse practical application.

or short-range of crystallinity/amorphous phase.

Explain the basic physical, chemical, and optical properties in synergy with their
structural properties.

Select appropriate types of materials for specific applications.

Design a workable approach to modify structure/microstructure with desired
properties.
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10. structural and chemical categories.

. BENE
1. Atomic Structure and Interatomic Bonding
2. Structures of Metals and Ceramics

3. Imperfections in Solids

4. Diffusion

5. Mechanical Properties

6. Phase Diagrams

7.  Phase Transformations

Classify and describe the materials based on their structures including crystal phase

Depict methodologies for characterization of materials that are classified in different



engineering to analyze and quantitatively solve
complex problems in the field of nanotechnology.
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8.  Electrical Properties
9. Optical Properties
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engineering to test and optimize solutions of
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nanotechnology. (32
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complex problems
in terms of
materials science

and engineering

in terms of
materials science
and engineering.

complex problems
in terms of
materials science

and engineering

Use basic knowledge
in materials science
and engineering to
test and optimize
solutions of complex

problems in the field

The student
acquired basic
knowledge in

materials science
and engineering
that enable
him/her to propose
highly innovative

The student
acquired basic
knowledge in

materials science
and engineering
that enable
him/her to non-
classical; propose

The student
acquired basic
knowledge in

materials science
and engineering
that enable
him/her to propose
classical solutions
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understanding in

materials science
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. to excel in to normally of basic
comprehensive ) to conduct
. conducting . conduct knowledge and
analysis of complex A comprehensive ) .
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problems in the field
of nanotechnology.
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analysis of
complex problems
in the field of
nanotechnology.

analysis of
complex problems
in the field of
nanotechnology.

analysis of
complex problems
in the field of
nanotechnology.

materials science
and engineering.

Based on materials
science scientific and
engineering
principles, the
graduated can propose
research solutions to
complex problems in
the field of
nanotechnology. (32
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The student based
on materials
science principles
can propose highly
innovative
research solutions
to complex
problems in the
field of
nanotechnology.

The student based
on materials
science principles
can propose non-
classical research
solutions to
complex problems
in the field of
nanotechnology.

The student based
on materials
science principles
can propose
classical research
solutions to
complex problems
in the field of
nanotechnology.

The student lacks
of basic
knowledge and
understanding in
materials science
and engineering.




