2
= 5
L] <O
—1=
G
5=




Contents

Preface

1 Classification and Properties of Materials

Classification of engineering materials
The property spectrum of materials 3
Hardness test 5

Tensile test 7/

Bend test /6

Impact test /8

Fatigue test 20

Creep test 24

P e e e b e e
0 NAWn B W -

2 The Structure of Materials

2.1 Atomic structure 28

2.2 Crystal structure 3/

2.3 Crystal imperfection 42

2.4 Microstructure 44

2.5 Phases in alloys 46

2.6 Macrostructure 52

2.7 Structure of engineering materials 52
2.8 Dislocations 54

2.9 Strengthening mechanisms in metals 55
2.10 Polycrystalline metals 6/

3 Equilibrium Diagrams

Isomorphous systems 66
Eutectic systems 70
Peritectic systems 73
Monotectic systems 73
Eutectoid systems 74

4 Plain Carbon and Alloy Steels

4.1 Plain carbon steels 79

42 [ron-carbon phase diagram 79

4.3 Classification and designation of stcels &89
4.4 Properties and applications of steels 92
4.5 Alloy steels 95

4.6 Effects of alloying elements 95

4.7 Functions and uses of alloying elements 97
4.8 Typical examples of alloy steels 10/




vili Contents

15 Composites

15.1 Dispersion reinforced composites 294
15.2 Particle reinforced composites 295
15.3 Laminated composites 300

15.4 Fibre-reinforced composites 303

16 Non-Destructive Testing and Inspection

16.1 Liquid penetrant method 309
16.2 Magnetic particle inspection 309
16.3 Eddy-current inspection 3//
16.4 Radiographic inspection 3/2
16.5 Ultrasonic inspection 3/4

16.6 Concrete test hammer 3/6

Macro- and Micro-Examination of Metals

17.1 Macro-examination 3/8
17.2 Specimen preparation 32/
17.3 Macro-Examination of the specimen 324

17.4 Metallurgical optical microscope 326
17.5 Electron microscope 328

17.6 Scanning electron microscope 330
17.7 Electron-probe microanalyzer 33/

APPENDICES

Temperature conversion table 333

Hardness conversion table 335

Conversion of millivolts to degrees centigrades 337
Physical and mathematical constants 338

The SI units and useful conversion factors 339
Indian standard code for designation of steels 34/
AISI-SAE steel compositions 342

British standard designation for steels 344

LM series for cast aluminium alloys 348

Etchants for microscopic examination 349

SR e R

——

Index




