MATERIALS SCIENCE

1. Course Name
:
Material Science

2. Course Code
:
PHY3203

3. Credit hours
:
3

4. Course Description

This course is offered to final year undergraduate physics majors, in the Bachelor of Science programme of Makerere University. The following are the major topics:

· Mechanical properties

· Oxidation and corrosion

· Ferrous materials

· Ceramics

· Polymers

· Composites

5. Course Objectives

By the end of the course, the student should be able to:

· Relate mechanical, thermal, electrical and optical properties to material structures.

· Describe and draw phase diagrams, and use phase rule and equilibrium conditions.

· Apply the processing, properties and applications of Ferrous and non-ferrous, ceramics and polymers.

· Recognize the role of the interfacial boundary between the components in establishing a coherent composite.

6. Course Outline

Mechanical properties

Review of properties of Materials, Mechanical properties, Thermal  properties, Electrical properties and Optical properties.  Phase Diagram Equilibrium.

Phase Diagram and Equilibrium
The Phase rule, Electric Diagrams, Binary Diagrams.

Ferrous Materials

Iron and its  allotropes, cast iron carbon alloys and steels Applications.

Non-Ferrous Metallic

Selected examples of aluminium, copper and magnesium

Ceramics  

General properties, Processing for various applications Mechanical failure of ceramics

Polymers 

Polymerization, General properties, Applications, Wood and Wood processing.

Composites 

cement-aggregate, fibre-reinforced, properties of composites.
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