STRENGTH OF MATERIALS - Volume I: FUNDAMENTALS
J. M. Alexander, University College, Swansea
Ellis Horwood Ltd., Chichester, 1981
Contents
Preface 7
Notation: List of Main Symbols 11
List of Illustrations 19
Chapter 1 Simple Concepts
1.1 Strength of Materials 23
1.2 Equilibrium 24
1.3 Uniaxial stress and strain 26
1.4 Shear stress and strain 27
1.5 Relationships between stress and strain 29
1.6 Strain energy 29
1.7 Suddenly applied load 30
1.8 Stress in thin shells 31
1.9 Centrifugal stresses 33
1.10 Stresses in composite bars 34
1.11 Thermal stresses 34
1.12 Stresses in non-uniform bars 35
1.13 Examples 38
Chapter 2 Properties of Materials
2.1 The tensile test 47
2.2 True stress and true strain. 50
2.3 Compression testing 53
2.4 Hardness tests 56

2.5 Examples 58



Chapter 3 Two-Dimensional Stress and Strain
3.1 Stresses on inclined planes 64
3.2 Principal planes and stresses 68
3.3 Maximum shear stresses 70
3.4 Mohr's circle 71
3.5 Strains on inclined planes 79

3.6 Stress-strain relations in two dimensions; relationships
between

E, Gand n 83
3.7 Strain analysis by measurement 85
3.8 Examples 93
Chapter 4 Three-Dimensional Stress and Strain
4.1 Stress-strain relations in three dimensions 106
4.2 Volumetric strain; bulk modulus K108
4.3 Stresses on inclined planes, tensor notation 109
4.4 Principal planes and stresses, principal stress cubic 115
4.5 Planes of maximum shear stress 121
4.6 Octahedral planes and stresses 125

4.7 The mean stress and deviatoric stresses, plasticity and
invariants 130

4.8 Mohr's circle for three-dimensional stress states 134
4.9 Strains on inclined planes, tensor notation 136
4.10 Strain energy in three dimensions 140
4.11 Examples 143
Chapter 5 TensorMatrix-Computer Methods
5.1 Matrix algebra 160
5.2 Matrix elasticity 165

5.3 Matrix plasticity 176



5.4 General equations of equilibrium and compatibility 188
5.5 Examples 206

Appendices

Al Determinants and their expansion 218

A2 Fundamental DroDerties of determinants 220

A3 Cramer's rule for solving linear simultaneous equations 221

A4 Elementary Matrix Algebra 222

A5 Matrix inversion 229

A6 The matrix eigenvector equation 235

A7 Cardan's solution of a cubic equation 239

A8 Fortran program for transformation of stress and solution of eigen equation 241

A9 Programmable calculator program for principal stress (or strains) and their direction
cosines (Casio) 254

References 260
Supplementary Index of Appendices 262

Subject Index 263



