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COURSE PLAN
	Remarks
	practice
	Theory
	Week No.

	1. Assignments will be given at the end of each chapter(Theory)

2. Surprise quizzes will be distributed uniformly in 16 weeks (min 3)
	Introduction
	Introduction to engineering materials
	1

	
	Assignment 
	Crystal structure
	2

	
	Assignment
	Binary solution
	3

	
	Assignment
	Phase diagrams
	4

	
	Assignment
	Phase diagrams
	5

	
	Assignment
	Iron-carbon phase diagram
	6

	
	Assignment
	Iron-carbon phase diagram
	7

	
	Determination of % of Carbon
	MID THEORY EXAM
	8

	
	Annealing
	Single crystal deformation
	9

	
	Normalizing Processes
	Strengthening of materials 
	10

	
	Hardening & Tempering Processes
	Heat treatment fundamentals
	11

	
	Mechanical Properties of Heat Treated Specimens
	Heat treatment fundamentals
	12

	
	Mechanical Properties of Heat Treated Specimens
	Ferrous alloys
	13

	
	Review
	Ferrous alloys non
	14

	
	Oral exam
	Review
	15

	
	FINAL THEORY EXAM

	16
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Further Classification

* Metals
— Ferrous
— Non-ferrous
~ Super alloys
+ Ceramics
— Traditional ceramics
— New ceramics
— Glass
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Further Classification

* Polymers
— Thermoplastics
— Thermosets
— Elastomers
« Composite Materials
— Metal Matrix Composites
— Ceramic Matrix Composites
~ Polymer Matrix Composites
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Metals

« Ferrous Metals
— Cast irons
— Steels
* Non-ferrous metals
— Aluminum and its alloys
— Copper and its alloys
— Magnesium and its alloys
— Nickel and its alloys
~ Titanium and its alloys
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Metals

* Ferrous Metals  + Non-ferrous metals

~ Castirons ~ Aluminum and its alloys
~ Steels ~ Copper and its alloys
* Superalloys ~ Magnesium and its alloys
~ Iron-based ~ Nickel and its alloys
_ Nickel-based ~ Titanium and its alloys
_ Cobalt-based ~ Zine and its alloys
- Lead & Tin
~ Refractory metals

— Precious metals
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Polymers

« Thermoplastics - reversible in phase by heating
and cooling. Solid phase at room temperature
and liquid phase at elevated temperature.

+ Thermosets - irreversible in phase by heating
and cooling. Change to liquid phase when
heated, then follow with an irreversible
exothermic chemical reaction. Remain in solid
phase subsequently.

« Elastomers - Rubbers
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Composite Materials

* Metal Matrix Composites (MMC)
Mixture of ceramics and metals reinforced by strong,
high-stiffess fibers
+ Ceramic Matrix Composites (CMC)

Ceramics such as aluminum oxide and silicon carbide
embedded with fibers for improved propertics,
especially high temperature applications.

 Polymer Matrix Composites (PMC)

Thermosets or thermoplastics mixed with fiber
reinforcement or powder.
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Material Selection

oy
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Material Specification

Chemical composition

Mechanical properties — Strength, hardness
(under various conditions: temperature,
humidity, pressure)

Physical properties — density, optical,
electrical, magnetic

Environmental — green, recycling
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LECTURES

Lecturer: Asso.Prof. Dr. Fouad. H.Mahmoud
Mail: fouad.helmy@feng.bu.edu.eg
Office hour: sunday 12- 2 pm

Class Meet
Location:

Activities:
+ Present new material

+ Announce reading and homework
+ Take midterms.

)
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COURSE MATERIALS

Required text:
« Materials Science and Engineering: An Introduction

W.D. Callister, Jr., 7th edition, John Wiley and Sons,
Inc. (2007).
Complementary Material:
« Clear Mind (think logically or whatever makes sense o you,
« Curiosity (why 27?)

My requirements

+ Read your textbook
+ Do homework yourself
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My advices (Personally)

1. You will enjoy and miss this coming 4 years.

2. Try to develop characterand set goal to pursue.
3. Do notwaste your time.

4. Do notlearn bad habits.

5. Be responsible.

)
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My advice (Academically)
A

1. Learning from basic.
a

2. AsK why?

3. English?

4. Do not take short-cut.

e (B
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Introduction to Materials Science
& Engineering
Course Objective...
Introduce fundamental concepts in Materials
Science

Youwill learn about:
« material structure
« how structure dictates properties
« how processing can change structure

This course will help you to:
use materials properly

+ realize new design opportunities
with materials.
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Ceramics
and others

Nonferrous || Thermoplastics
I
Acrylics
ABS
Nylons
Polyethylenes
PVC
Steels Aluminum Others
Stainless steels Copper
Tool and die steels Titanium
Cast irons Tungsten

Others

Oxides
Nitrides
g Carbid
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Phenoli sili Glasses
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Reinforced plastics
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