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Indicative content includes the following.

-Introduction into materials science
Materials Science and Engineering.
Why Study Materials Science?
Classification of Materials
Primary and secondary bonds.
Atomic Structure
Number of atoms
Atomic Bonding in Solids
The Face-Centered Cubic (FCC) Crystal Structure
The Body-Centered Cubic Crystal Structure (B.C.C).
The Hexagonal Close-Packed Crystal Structure (HCP).
Density Computations—metals
Single Crystals
Polycrystalline Materials
Nanocrystalline Solids (Amorphous) (16hrs)
- Introduction into Mechanical behavior

Tensile testing




Engineering Stress-Strain Curve
Shear testing

Hardness

Some problems (8hrs)

- Introduction into Polymer
Fundamentals of Polymer Science and Technology
Importance of polymers
Polymerization
Network Polymers
Arrangements of polymer unite (mers)
Crystallinity
Polymer Crystals
Plastics (12hrs)

- Introduction into Ceramics
Classification of ceramic materials
Properties of ceramics:

Types of ceramics

A-Traditional Ceramics

B-New Ceramics

Glass:

Bio ceramics

Examples for Bio ceramics (12hrs)

- Introduction into Composites materials
Technology and Classification of
Composite Materials
Metal Matrix Composites

Polymer Matrix Composites (8hrs)
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Delivery Plan (Weekly Syllabus)
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Material Covered
Introduction into materials science
Materials Science and Engineering.
Week 1
Why Study Materials Science?
Classification of Materials
Primary and secondary bonds.
Atomic Structure
Number of atoms
Week 2
Atomic Bonding in Solids
Types of bonds in materials
Types of atomic and molecular bonds
Metal-crystal network.
Week 3
Atomic or lonic Arrangements




Crystal Structures of metals
The Face-Centered Cubic (FCC) Crystal Structure

The Body-Centered Cubic Crystal Structure (B.C.C).

The Hexagonal Close-Packed Crystal Structure (HCP).
Density Computations—metals

Week 4 | Single Crystals

Polycrystalline Materials

Nanocrystalline Solids (Amorphous)

Introduction into Mechanical behavior
Tensile testing

Week 5
Engineering Stress-Strain Curve

Shear testing

Hardness
Week 6 Fatigue test

Some problems

Week 7 Mid-term Exam

Introduction into Polymer

Fundamentals of Polymer Science and Technology
Week 8
Importance of polymers

Polymerization

Degree of Polymerization and Molecular Weight
Linear, Branched, and Cross-Linked Polymers

Week 9
Network Polymers

Copolymers

Arrangements of polymer unite (mers)
Crystallinity

Week 10
Polymer Crystals

Plastics

Introduction into Ceramics
Week 11 | Classification of ceramic materials

Properties of ceramics:

Structures of Crystalline Ceramics
Types of ceramics

Week 12
A-Traditional Ceramics

B-New Ceramics




Glass
Methods of producing ceramics:
Week 13
Bio ceramics
Examples for Bio ceramics
Introduction into Composites materials
Week 14 | Technology and Classification of
Composite Materials
Metal Matrix Composites
Week 15 | Ceramic Matrix Composites
Polymer Matrix Composites
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
idall (= s GL@.&A\
Material Covered
Week 1 Lab 1: Sample Preparation for Microscopic Inspection
Week 2 Lab 2: Microscopic Inspection for specimen
Week 3 Lab 3: Tensile Test
Week 4 Lab 4: Hardness Test
Week 5 Lab 5: Fatigue test
Week 6 Lab 6: Impact Test
Lab 7: Properties of Engineering Materials
with Regular Shapes
Week 7 -Bulk density
- Specific weight:
- The porosity
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1-  (Engineering metallurgy, part 1) Higgins, Raymond A.-
Engineering Metallurgy - Applied Physical Metallurgy-
. Elsevier (1993).
4y glhaall gl k
: e 2-  (Engineering metallurgy, part 2) Higgins, Raymond A.- e
Engineering Metallurgy - Applied Physical Metallurgy-
Elsevier (1993).
. 1-The Science and Engineering of Materials,
& (a5l (o gadl) px




Seventh Edition, Donald R. Askeland, University of
Missouri—Rolla, Emeritus, Wendelin J. Wright,
Bucknell Univers, 2016.

2-Materials Science and Engineering

An Introduction,

William D. Callister, Jr. and David G. Rethwisch,
2010
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