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Introduction to . .
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Engineering . .
4. Design and Selection
1. The structure of Atoms
Atomic 2. Atomic numbers and Atomic
Structure and Masses B1, B2, B3, B4, B6
Bonding 3. The electronic Structure of Atoms
4. Types of Atomic and molecular
1. The space lattice and unite cells
Crystal and 2. Crystal systems and Bravais
Amorphous lattices B1, B2, B3, B4, B6
Structuresin |3. Atom positions in unit cell
Materials 4. Crystallographic  planes and
directions
L 1. Solidification of metals
Solidification 2. Solidification of single crystals
and Crystalline |’ . . gle cry B1, B2, B3, B4, B6
. 3. Metallic solid solutions
Imperfections o .
4. Crystalline imperfections
Thetrmally 1. Rate processes in solids
Activated 2. Atomic diffusion in solids
Processes and | . . B1, B2, B3, B4, B6
. .. 3. Industrial applications of
Diffusion in diffusi
Solids iffusion processes
1. The processing of metals and
alloys
Mechanical 2. Stress and strain in metals
Properties of |3. Tensile test B1, B2, B3, B4, B6
Metals 4. Hardness
5. Plastic deformation
6. Fracture of metal
1. Gibbs phase rule
2. Cooling curves
Phase 3. Binary isomorphous  alloy B1 B2, B3, B4, B6
Diagrams systems
4. Nonequilibrium solidification of
alloys
1. production of iron and steel
Engineering 2. lron carbide system B1, B2, B3, B4, B6
Alloys 3. Heat treatment
4. Alloy
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Ceramics

Simple ceramic crystal structure
Silicate structures

Processing of ceramics

Glasses

B1, B2, B3, B4, B6

Composite
Materials
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Fiber for reinforced-plastic
composite materials

Open mold processes

Concrete

Wood

Bone

B1, B2, B3, B4, B6

Corrosion

General
Electrochemical
Metals

Galvanic cells
Corrosion rates
Types of corrosion
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B1, B2, B3, B4, B6

Electrical
Properties of
Materials

Electrical conduction in metals
Energy band model for electrical
conduction

Intrinsic semiconductors
Extrinsic semiconductors
Semiconductor devices
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Properties and
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Light and the electromagnetic
spectrum

Refraction of light

Absorption, transmission and
reflection of light

Luminescence

Stimulated Emission of radiation
and laser
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B1, B2, B3, B4, B6

Magnetic
Properties

Magnetic fields and quantities
Types of magnetism

Effect of temperature
Ferromagnetism

on

B1, B2, B3, B4, B6

Presentation

Paper review presentation

B3, B5, B6, B7, B8, B9,
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1 Introduction to Materials Science and Engineering
2 Atomic Structure and Bonding
3 Crystal and Amorphous Structures in Materials
4 Solidification and Crystalline Imperfections
5 Thermally Activated Processes and Diffusion in Solids
6 Mechanical Properties of Metals |
7 Phase Diagrams
8 Engineering Alloys
9 Midterm Exam
10 Polymeric Materials
11 Ceramics
12 Composite Materials
13 Corrosion
14 Electrical Properties of Materials
15 Optical Properties and Superconductive Materials
16 Magnetic Properties
17 Presentation
18 Final Exam
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