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1. Lectures

Mon. /Wed. 11:00 – 12:30

Sun. Tu. Thu. 16:00 – 17:00

2. Text Book

Materials science and engineering an introduction, sixth edition, William D. Callister Jr.

3. References

· Materials science and metallurgy, 3rd edition, Herman W. Pollack.

· Physical metallurgy and the design of steels,1st edition, F. B. Pickering

· Material science and metallurgy, 1st.edition, O. P. Khanna

5. Course Objectives

To provide student's with an introduction to the means and methodologies used by engineers in Metallurgy. Student will be introduced to the main properties of various engineering materials, their use and selection. 

6.
Topics
	No.
	Main items
	Week(s)

	1
	Physical properties of materials:

Specific heat, Thermal expansion, Melting point, Thermal elastic and electrical effect, Thermal and electrical conductivity, Ferromagnetism and paramagnetism
	1

	2
	Mechanical properties of materials.

Elasticity, Plasticity, Tensile, Material testing
	4

	3
	Iron-carbon alloys

Iron and carbon properties, The iron-carbon equilibrium diagram ,Transformation on heating and cooling in the 0-6.6 % carbon, Carbon steels, Effect of small quantities of ( C, Si, Mn, P, S, O2 ,H2  , N2 ) on the steel properties, Cast irons, Effect of small quantities of (Si, Mn, P, S, C) on the cast irons, Different types of cast iron
	2

	4
	Heat treatment of steels

Austenite transformation as constant temperature, Austenite transformation on continuous cooling, Grain size, Effect of austenite grain size on properties, Annealing, Normalizing, Tempering hardening , Austempering, Hardenability, Surface hardening and surface modification
	2

	5
	Alloy steels

Function of alloying elements in steel, Classification of alloy steels, Structural steel corrosion and scale resistance alloy steels, Tool steels, Spring steel, High strength , Heat resistance alloys
	2

	6
	Non- ferrous metals and their alloys

Introduction, Copper, Aluminum, Nickel, Magnesium, Lead-base alloys
	1



 Grading System
First Exam: 
20 %

Second Exam: 20 %

Project: 
10 %

Final Exam: 
50 %
