Chapter 1: Introduction

Background

Materials are used in transportation, housing, clothing, communication, recreation, food production.

Early materials: Stone, Wood, Clay, etc

Materials evolved: Metals, Plastics, Glasses, and Fibers




Materials Science and Engineering 

Materials Science:
· Relationship between structure and properties

Materials Engineering:
· Based on knowledge of materials science, designing the structure to result in required set of properties
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Properties: Mechanical, Electrical, Thermal, Magnetic, Optical, Deteriorative (e.g. Corrosion) 
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Why Study Materials Science and Engineering?

Choosing right material 
· In-service condition 
· Possible deterioration of properties (e.g. temperature, corrosion effects)
· Cost

Make judicious choices.




Materials

 Metals, Ceramics, Polymers, Composites, Semiconductors, Biomaterials 





Advanced Materials

High-tech applications 
· Electronics, Fiber Optics, Spacecraft, Aircraft, Missiles




Materials of the future 

Smart Materials
· Shape memory alloys
· Piezoelectric ceramics
· Magnetostrictive materials
· Electrorheological/ Magnetorheological fluids

Nanotechnology 
· Building materials from atomic level and up.
· “Bottom-up” approach 

10-9 meters, 100 nanometers ≈500 atom diameters


Modern materials’ needs (Future) 

Nuclear Energy 
· High strength low density materials
· Solar cells

Pollution control/Non-renewable resources
· Discover additional reserves
· Alternate/ new materials with less adverse impact on environment
· Recycling  
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