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14.3 Fatigue Strength or Fatigue Life 716

14.4 Effect of Mean Stress on Fatigue Life 719

14.5 Effect of Frequency 721

14.6 Cumulative Damage and Life Exhaustion 721

14.7 Mechanisms of Fatigue 725

© Cambridge University Press www.cambridge.org

Cambridge University Press
978-0-521-86675-0 - Mechanical Behavior of Materials
Marc Andre Meyers and Krishan Kumar Chawla
Table of Contents
More information

http://www.cambridge.org/9780521866750
http://www.cambridge.org
http://www.cambridge.org


xiv CONTENTS

14.7.1 Fatigue Crack Nucleation 725

14.7.2 Fatigue Crack Propagation 730

14.8 Linear Elastic Fracture Mechanics Applied to
Fatigue 735

14.8.1 Fatigue of Biomaterials 744

14.9 Hysteretic Heating in Fatigue 746

14.10 Environmental Effects in Fatigue 748

14.11 Fatigue Crack Closure 748

14.12 The Two-Parameter Approach 749

14.13 The Short-Crack Problem in Fatigue 750

14.14 Fatigue Testing 751

14.14.1 Conventional Fatigue Tests 751

14.14.2 Rotating Bending Machine 751

14.14.3 Statistical Analysis of S--N Curves 753

14.14.4 Nonconventional Fatigue Testing 753

14.14.5 Servohydraulic Machines 755

14.14.6 Low-Cycle Fatigue Tests 756

14.14.7 Fatigue Crack Propagation Testing 757

Suggested Reading 758

Exercises 759

Chapter 15 Composite Materials 765

15.1 Introduction 765

15.2 Types of Composites 765

15.3 Important Reinforcements and Matrix Materials 767

15.3.1 Microstructural Aspects and Importance of the

Matrix 769

15.4 Interfaces in Composites 770

15.4.1 Crystallographic Nature of the Fiber--Matrix

Interface 771

15.4.2 Interfacial Bonding in Composites 772

15.4.3 Interfacial Interactions 773

15.5 Properties of Composites 774

15.5.1 Density and Heat Capacity 775

15.5.2 Elastic Moduli 775

15.5.3 Strength 780

15.5.4 Anisotropic Nature of Fiber Reinforced Composites 783

15.5.5 Aging Response of Matrix in MMCs 785

15.5.6 Toughness 785

15.6 Load Transfer from Matrix to Fiber 788

15.6.1 Fiber and Matrix Elastic 789

15.6.2 Fiber Elastic and Matrix Plastic 792

15.7 Fracture in Composites 794

15.7.1 Single and Multiple Fracture 795

15.7.2 Failure Modes in Composites 796

15.8 Some Fundamental Characteristics of
Composites 799

15.8.1 Heterogeneity 799

© Cambridge University Press www.cambridge.org

Cambridge University Press
978-0-521-86675-0 - Mechanical Behavior of Materials
Marc Andre Meyers and Krishan Kumar Chawla
Table of Contents
More information

http://www.cambridge.org/9780521866750
http://www.cambridge.org
http://www.cambridge.org


CONTENTS xv

15.8.2 Anisotropy 799

15.8.3 Shear Coupling 801

15.8.4 Statistical Variation in Strength 802

15.9 Functionally Graded Materials 803

15.10 Applications 803

15.10.1 Aerospace Applications 803

15.10.2 Nonaerospace Applications 804

15.11 Laminated Composites 806

Suggested Reading 809

Exercises 810

Chapter 16 Environmental Effects 815

16.1 Introduction 815

16.2 Electrochemical Nature of Corrosion in Metals 815

16.2.1 Galvanic Corrosion 816

16.2.2 Uniform Corrosion 817

16.2.3 Crevice corrosion 817

16.2.4 Pitting Corrosion 818

16.2.5 Intergranular Corrosion 818

16.2.6 Selective leaching 819

16.2.7 Erosion-Corrosion 819

16.2.8 Radiation Damage 819

16.2.9 Stress Corrosion 819

16.3 Oxidation of metals 819

16.4 Environmentally Assisted Fracture in Metals 820

16.4.1 Stress Corrosion Cracking (SCC) 820

16.4.2 Hydrogen Damage in Metals 824

16.4.3 Liquid and Solid Metal Embrittlement 830

16.5 Environmental Effects in Polymers 831

16.5.1 Chemical or Solvent Attack 832

16.5.2 Swelling 832

16.5.3 Oxidation 833

16.5.4 Radiation Damage 834

16.5.5 Environmental Crazing 835

16.5.6 Alleviating the Environmental Damage in Polymers 836

16.6 Environmental Effects in Ceramics 836

16.6.1 Oxidation of Ceramics 839

Suggested Reading 840

Exercises 840

Appendixes 843

Index 851

© Cambridge University Press www.cambridge.org

Cambridge University Press
978-0-521-86675-0 - Mechanical Behavior of Materials
Marc Andre Meyers and Krishan Kumar Chawla
Table of Contents
More information

http://www.cambridge.org/9780521866750
http://www.cambridge.org
http://www.cambridge.org

