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Chapter 1 Crystalline Structures and Imperfections 1.1 Introduction 1.2 Classification of Materials 1.3 Structure
of Atoms[] 1.4 Ideal Crystal, Space Lattice and Unit Cells] 1.5 CrYstal Structures and Bravais Lattices(] 1.6 Cubic
Unit Cells[J 1.7 Basic Crystalline Structures in Metals[] 1.8 Packing Factor(] 1.9 Directions and Planes in
Crystalline Structuresd [0 1.9.1 Directions in Cubic Unit Cell] [J 1.9.2 Miller Indices for Crystallographic Planes
in Cubic Unit CellO O 1.9.3 Linear Density and Planar Density in Crystalline StructuresC] 1.10 Crystalline
Imperfections O 1.10.1 Point Defects] [0 1.10.2 Linear Defects (Dislocations)d [ 1.10.3 Planar Defects(Grain
Boundaries)[] [0 1.10.4 Metallographic Examinationd ProblemsChapter 2 Mechanical Properties of Metals[] 2.1
Introduction] 2.2 Materials Relationship[] 2.3 Tensile Properties(] [1 2.3.1 Linear-Elastic Region and Elastic
Constants[] [0 2.3.2 Yield Point[d [0 2.3.3 Ultimate Tensile StrengthC] [1 2.3.4 Measures of Ductility (Elongation
and Reductionof Area)[] 2.4 Mechanism of Elastic and Plastic Deformation[] [J 2.4.1 Metallic Bond[ [J 2.4.2
Mechanism of Elastic Deformation[] [J 2.4.3 Mechanism of Plastic Deformation(] 2.5 Other Mechanical
Properties[] [1 2.5.1 Compressiye Properties [J [J 2.5.2 Shear Propertiest] [ 2.5.3 Impact Toughness[] 2.6 Work
Hardening[l O 2.6.1 Annealing of Work-hardened MaterialsC] [1 2.6.2 Hot Working and Cold Workingd 2.7
Hardness Test[] [1 2.7.1 Introductiond [J 2.7.2 Brinell Hardness Test[] [1 2.7.3 Rockwell Hardness Test[] [1 2.7.4
Vickers Hardness Test[] [ 2.7.5 Scleroscope Hardness Tests[] Problems Chapter 3 Binary Phase Diagram( 3.1
Introductiond] 3.2 Metallic Solid Solutions[] [ 3.2.1 Substitutional Solid Solutions [J 3.2.2 Interstitial Solid
Solutions] 3.3 Binary Isomorphous Alloy Systems[] 3.4 Construction of Phase Diagrams [ [J 3.4.1 Cooling
Curvel O 3.4.2 Experimental Methods to Determine Phase Change Points[] 3.5 Solidification of Solid Solution
Alloy[ 3.6 Binary Eutectic Alloy Systems[] [ 3.6.1 Slow Cooling of a Pb-Sn Alloy of Eutectic Composition[]

[ 3.6.2 Slow Cooling of a 65% Pb-35% Sn Alloy[] [ 3.6.3 Slow Cooling of a 16% Pb-84% Sn Alloy[] 3.7 Binary
Eutectoid Reactions[] 3.8 Binary Peritectic Alloy Systems[] 3.9 Phase Diagram with Intermediate Phases and
Compounds ProblemsChapter 4 Iron-Carbon Equilibrium DiagramChapter 5 Heat Treatment of SteelsChapter
6 Carbon and Alloy SteelsChapter 7 Nonferrous Metals and Its AlloysReferencesAPPENDIX [
DefinitionsAPPENDIX O Conversion Factors to SI Units
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[0 O Electronic MaterialsC] [ Electronic materials are not a major type of material by volume but arean extremely
important type of material for advanced engineering technology. The mostimportant electronic material is pure
silicon that is modified in various ways to change itselectrical characteristics. A multitude of complex electronic
circuits can be miniaturizedon a silicon chip that is about 3/4 in. square [J 1.90 cm square[] . Microelectronic
deviceshave made pssible such new products as communication satellitesC] advanced comput-ersC] handheld
calculatorsC] digital watches(] and welding robots.[J [J The properties of these various classes of materials are
usually rather distinct. Forinstanced metals are opaque to lightCd and reflective. They are usually ductile[]
meaningthat they can be bent before they break. They are electrically and thermally conducting.On the other hand
ceramics and glasses are usually brittle[] can be transparent to light(] and are good insulators. They are particularly
useful at high temperatures or in corro-sive environmentst] since they retain their properties. Most polymers] on
the otherhand(J cannot withstand high temperatures. Most of them are insulatorst] and many arehighly
deformable which is the real meaning of the word ” plastic"[] and some haveunique elastic properties [J rubber
bandsO . Semiconductors] of coursel] are distinguishedby their electrical behavior. All of these property
characteristicsC] and the reasons theyexist[] are discussed in some detail in the chapters that follow.
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