King Fahd University of Petroleum & MineralsPRIVATE 

Mechanical Engineering Department
ME 215: MATERIALS SCIENCE
First Semester 2010-2012 (111)
Instructor: 
Dr. Nasser Al-Aqeeli
Room #  59-2049
Phone: 3200/4471

E-Mail: naqeeli@kfupm.edu.sa

Office Hours: 
SMW: 10:00-10:50 AM

ST: 11:00-11:50 AM; any change will be posted.
Textbook:
Callister, W.D., Materials Science and Engineering 7th Ed., 2007.

Course Outline:
	Lecture #
	Lecture Topic
	Section #

	1
	Classification of Materials, Advanced Materials
	1.4, 1.5

	2
	The Periodic Table, Bonding Forces and Energies
	2.4, 2.5

	3
	Primary interatomic bonds, Secondary Bonding or Van der Waals Bonding
	2.6, 2.7

	4
	Crystal Structures, Unit Cells
	3.2, 3.3

	5
	Metallic Crystal Structures, Density Computation
	3.4, 3.5

	6
	Polymorphism, Crystal systems, Point coordinates
	3.6, 3.7, 3.8

	7
	Crystallographic Directions, Crystallographic Planes
	3.9, 3.10

	8
	Linear and Planar Densities
	3.11

	9
	Closed Packed Crystal Structures, Single Crystals, Polycrystalline Materials, Anisotropy
	3.12,3.13,3.14,3.15

	10
	Imperfection in Solids, Point Defects, Vacancies and Self-interstitials,

Impurities in Solids
	4.2,4.3

	11
	Specification of Composition
	4.4

	12
	Dislocations-Linear Defects, Interfacial Defects (grain boundaries only)
	4.5,4.6

	13
	Diffusion, Introduction, Diffusion Mechanisms
	5.1,5.2

	14
	Steady-State Diffusion
	5.3

	15
	Non-Steady State Diffusion
	5.4

	16
	Factors that influence Diffusion
	5.5

	17
	Mechanical Properties of Metals, Elastic Deformation, Concepts of Stress and Strain
	6.2

	18
	Stress-Strain Behavior, Elastic Properties of Metals
	6.3,6.5

	19
	Plastic Deformation, Tensile Properties
	6.6

	20
	Tensile Properties
	6.6

	21
	True Stress-True Strain. Elastic Recovery During Plastic Deformation
	6.7,6.8

	22
	Dislocations and Strengthening Mechanisms, Basic Concepts
	7.2

	23
	Characteristics of Dislocations
	7.3

	24
	Slip Systems
	7.4

	25
	Slip in Single Crystals, Plastic Deformation of Polycrystalline Materials
	7.5,7.6

	26
	Strengthening by Grain Size Reduction, Solid Solution Hardening
	7.8,7.9

	27
	Strain Hardening
	7.10

	28
	Recovery, Recrystallization and Grain Growth
	7.11,7.12,7.13

	29
	Phase Diagram, Solubility Limit, Phases, Microstructure, Phase Equlilbria
	9.2, 9.3,9.4,9.5

	30
	Binary Iso-morphous System
	9.6,9.7

	31
	Interpretation of Phase Diagram
	9.7

	32
	Interpretation of Phase Diagram
	9.7

	33
	Development of Microstructure in Iso-morphous alloys, Mechanical properties
	9.8,9.9

	34
	Binary Eutectic Phase Diagrams
	9.10

	35
	Development of Microstructure in Eutectic Alloys, Equilibrium Diagrams Having Intermediate Phases
	9.11,9.12

	36
	Iron-Iron Carbide Phase Diagram
	9.17

	37
	Development of Microstructure in Iron-Carbon Alloys
	9.18

	38
	Phase Transformation, Basic Concepts, Isothermal Transformation
	10.2,10.5

	39
	Bainite, Spherodite, Martensite, continuous cooling transformation diagrams
	10.6

	40
	Mech. Behavior of Iron-Carbon alloys, Tempered Martensite
	10.7,10.8

	41
	Ferrous Alloys-Steels
	11.2

	42
	Cast Irons
	11.2

	43
	Polymer Structures, Hydrocarbon Molecules, Polymer Molecules, The Chemistry of Polymer Molecules
	14.1,14.2,14.3,14.4

	44
	Molecular Weight
	14.5

	45
	Molecular Structure, Thermoplastic and Thermosetting Polymers
	14.7,14.9


Grading Policy:

1)
Homework
                                              ….….       05%


2)
Quizzes
                                                   ..…….
      10%


3)
Major I
  (October 16th – 7:00 PM)          ……... 
     25%


4)
Major II
(November 27th – 7:00 PM)       ……..
      25%


6)
Final Exam
  (TBA)                                 ……..
      35%

NOTE: 
Attendance in the class will be strictly observed starting first day of classes.  IN CASE OF AN UNEXCUSED ABSENCE 0.5 POINT WILL BE DEDUCTED FROM FINAL GRADE.  A DN grade will be immediately reported for NINE (9) unexcused absences.  A DN grade will be immediately reported if both unexcused and excused absences reach FIFTEEN (15) absences.

