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Introduction to engineering materials, main
properties.

Classification of engineering materials.

Atomic structure of crystal and non-crystal
materials.
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Periodic table, atomic bonds.

Atomic structure of crystal
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Unit cell, crystal systems.

Vectors and crystal planes.

Mechanical properties of engineering materials.

Chemical properties of engineering materials.
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Electrical properties of engineering materials.

Magnetic properties of engineering materials.
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General properties of ferrous alloys.

Classification of ferrous alloys.

Introduction to papers, classification,
applications.
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Fundamental concepts& principles,
System of units

Forces in a plane: Resultant of two
forces, Resultant of several
concurrent forces

Resolution of a force, Addition of
forces, Equilibrium of a particle

Newton’s first law of a motion, Free
body diagram

Forces in space: rectangular
component of a force in space,
Addition of forces in space,
Equilibrium of a particle in space

Principle of transmissibility,
Moment of a force, Avignon's
theorem
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Moment of a couple, Equivalent
couples, Addition of couples

Equivalent systems of coplanar
forces

Equilibrium of rigid body in two
dimensions

Equilibrium of a two-force and of a
three-force bodies

The laws of dray friction;
determination of centroids by
integration
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coefficient of friction, Angles of
friction; Distributed loads on
beams
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Second moment of an area,
Determination by integration
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Belt friction; Polar moment of
inertia, Radius of gyration;
Parallel-axis theorem, Moment of
inertia of composite areas

centers of gravity of a two-
dimensional body, Centroids of
areas and lines; Parallel-axis
theorem, Moment of inertia of
composite areas
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2. Understand how to deal with the scientific and
engineering problems, and how convert these problems
into programs.

3. This course deals with the basic concept of programming
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language Quick Basic.
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Rectilinear Motion of Particles:
Position, velocity, acceleration

uniform rectilinear motion,
uniformly accelerated rectilinear
motion

motion of several particles

Curvilinear Motion of Particles:
component motions, relative
motion

tangential and normal
component, radial and
transverse component
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Force, Mass, Acceleration:
Newton’s second law of motion,
Dynamic equilibrium

Work and Energy: work of a
force, kinetic energy of a particle,
potential energy

conservation of energy, power
and efficiency

Impulse and momentum:

principle of impulse and
momentum, impulsive motion

conservation

of momentum
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Kinematics and Kinetics of rigid "
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Vector Mechanics for Engineers Statics and Dynamics
10th c2013-Ferdinand P. Beer et.al., McGraw-Hill

Education
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Engineering Mechanics, Volume I, Statics, Jilmara et.al.,
John Wiley and Sons, Inc.
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https://www.coursera.org/learn/engineering-mechanics-
statics
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1. Learn sketching and taking field dimensions. Ll ) Balall il

2.Take data and transform it into graphic drawings.
3. Learn basic engineering drawing formats.

4. Learn basic AutoCad skills.
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5. Learn who draw 2D drawings in AutoCad.

6. Learn who draw 3D drawings in AutoCad.

alail) g asdatl) il il -9

The main strategy that will be adopted in delivering this module is to
encourage students’ participation in the exercises, while at the same time
refining and expanding their critical thinking skills. This will be achieved

through classes, interactive tutorials and by considering types of simple
experiments involving some sampling activities that are interesting to the
students.
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Introduction to AutoCAD

Starting with Sketching

Working with Drawing Aids

Editing Sketched Objects
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Layers, Working with Layers,
Layer Tools

Editing Sketched Objects 11

Creating Text and Tables

Dimensioning and Detailing Your
Drawings

Editing Dimensions

Dimension Styles

Adding Constraints to Sketches
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Hatching Drawings

Plotting Drawings In AutoCAD

Template Drawings

Working with Blocks

Preparatory week before the
final Exam
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The objective of a general chemistry course is to provide Ll ) Balal) dilaa)
students with a foundational understanding of the
fundamental principles and concepts of chemistry:

1. Understand the fundamental concepts of atomic
structure, including the composition of atoms, isotopes,
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and electronic configuration.

2. Comprehend the periodic table and its significance in
understanding the properties and behavior of elements.

3. Gain knowledge of chemical bonding, including ionic,
covalent, and metallic bonding, and understand how it
influences the properties of compounds.

4. Study chemical reactions, including the different types
of reactions (e.g., synthesis, decomposition, acid-base,
redox) and their balancing using stoichiometry.

5. Explore the principles of chemical equilibrium, including
Le Chatelier's principle, equilibrium constants, and
factors affecting equilibrium.

6. Understand the basics of thermodynamics and its
application to chemical systems, including concepts
such as enthalpy, entropy, and Gibbs free energy.

7. Learn about the behavior of gases, including the gas
laws, ideal gas equation, and the concept of partial
pressure.

8. Gain an introduction to solutions and their properties,
including concentration units, colligative properties,
and solubility.

9. Study the basics of acids and bases, including pH, pOH,
acid-base titrations, and buffers.

Develop an understanding of oxidation-reduction
reactions, including assigning oxidation numbers,
balancing redox equations, and electrochemical cells.

alail) g asll) il il -9
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The learning and teaching strategies for the subject of Chemistry science
with the mentioned topics can include the following:

1. Lecture-Based Teaching: Lectures provide a structured way to deliver

theoretical concepts and fundamental principles of chemical metallurgy. The

instructor can use visual aids, such as slides and diagrams, to explain complex
topics and highlight key points.

2. Visual Aids and Demonstrations: Use visual aids, such as diagrams, models,
and multimedia presentations, to illustrate complex chemical processes and
concepts. Conduct demonstrations to showcase chemical reactions or
phenomena relevant to metallurgy. Visual representations enhance
comprehension and engagement.

3. Case Studies and Examples: Real-world case studies and examples can be
discussed to highlight the application and significance of Chemistry science.
This helps students connect theoretical knowledge with practical scenarios

and understand the relevance of Chemistry science in different industries.

4. Hands-on Laboratory Experiments: Conduct laboratory experiments that
demonstrate chemical principles and their applications in metallurgy. These
experiments can involve analysing the composition of alloys, studying
corrosion processes, or investigating metal extraction techniques. Hands-on
experiences provide a practical understanding of chemistry concepts and
foster critical thinking skills.

5. Group Discussions and Problem Solving: Group discussions and problem-
solving sessions can be conducted to encourage active participation and
critical thinking.

6. Guest Lectures and Industry Visits: Invite guest lectures from the metallurgical
industry to share their experiences and insights. Arrange visits to metallurgical
plants or research laboratories to provide students with practical exposure
and a first-hand understanding of industrial applications.

7. Assessments and Feedback: Regular assessments, such as quizzes,
assignments, and exams, can be used to evaluate students' understanding and
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progress. Providing timely feedback helps students identify areas for
improvement and reinforces their learning.

8. Resources and References: Providing recommended textbooks, research
papers, and online resources can supplement classroom learning and allow
students to delve deeper into specific topics of interest. Encouraging self-
study and research enhances students' autonomy and expands their
knowledge base.

9. Integration of Technology: Utilizing educational technologies, such as online
platforms, interactive simulations, virtual labs, and video demonstrations, can
enhance the learning experience and make complex concepts more
accessible. Technology can also facilitate remote learning and collaboration.

Discussion-Based Classes: Encourage interactive discussions during classes,
where students can ask questions, share their perspectives, and engage in
debates on relevant topics. This fosters a deeper understanding of concepts
and encourages active participation.

AL 410
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Introduction to General
Chemistry: The scientific
method, Units of measurement
and conversions classification of
matter .

Atomic Structure and the
Periodic Table: Atomic theory
and models,
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Subatomic particles, atomic mass
and isotopes ,electron
configuration

Periodic trends and periodicity.

Solids, Liquids, and solutions:
Properties of solids and liquids
, Types of solutions and
concentration units, colligative
properties, Solubility and factors
affecting solubility

lonic, covalent, and metallic
bonding, Hybridization and
molecular orbitals

Molecular geometry and bond
angles, Introduction to alloys and
their types

Stoichiometry and Chemical
Reactions .

Atomic weight, Molecular
formula, Chemical equations,
Mole concept, and Chemical
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equilibrium.

Balancing chemical equations
:Mole concept and stoichiometric
calculations

Limiting reagents and percent
yield, Redox reactions and
oxidation states in metallurgy

Laws of thermodynamics:
Enthalpy, entropy, and Gibbs
free energy, Phase diagrams and
phase transitions, Heat transfer
in metallurgical systems,
Chemical Equilibrium and
Kinetics

Equilibrium constant and
reaction quotient :Le Chatelier's
principle ,Factors affecting
reaction rates Rate laws and
reaction mechanisms.
Electrochemistry in Metallurgy
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Preparatory week before the
final Exam
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