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Materials Selection and Design
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Computer-Aided Materials Selection
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Use of Failure Analysis in Materials Selection

5. Effects of Composition, Processing, and Structure

On Materials Properties
Introduction to the Effects of Composition, Processing, and Structure
on Materials Properties
Fundamental Structure-Property Relationships in Engineering
Materials
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Irons and Steels
Effects of Composition, Processing, and Structure on Properties of
Nonferrous Alloys
Effects of Composition, Processing, and Structure on Properties of
Ceramics and Glasses
Effects of Composition, Processing, and Structure on Properties of
Engineering Plastics
Effects of Composition, Processing, and Structure on Properties of
Composites
Effects of Surface Treatments on Materials Performance
Sources of Materials Property Data and Information

6. Properties versus Performance of Materials
Properties Needed for the Design of Static Structures
Design for Fatigue Resistance
Design for Fracture Toughness
Design for Corrosion Resistance
Design for High-Temperature Applications
Design for Oxidation Resistance
Design for Wear Resistance
Properties Needed for Electronic and Magnetic Applications
Design with Brittle Materials
Design with Plastics
Design with Composites

7. Manufacturing Aspects of Design
Introduction to Manufacturing and Design
Design for Manufacture and Assembly
Manufacturing Processes and Their Selection
Modeling of Manufacturing Processes
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Manufacturing Cost Estimating
Design for Casting

Design for Deformation Processes
Design for Powder Metallurgy
Design for Machining

Design for Joining

Design for Heat Treatment
Design for Ceramic Processing
Design for Plastics Processing
Design for Composite Manufacture
Control of Residual Stresses
Design for Surface Finishing
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