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Metallography and Microstructures 
 
1. Introduction 

 Metallography: An Introduction
 
2. Metallurgy and Microstructure 

Introduction to Structures in Metals 
Crystal Structure* 
Physical Metallurgy Concepts in Interpretation of Microstructures 
Fundamentals of Solidification 
Solidification Structures of Pure Metals 
Solidification Structures of Steels and Cast Irons 
Solidification Structures of Aluminum Alloys 
Solidification Structures of Titanium Alloys 
Computer Modeling of Solidification Microstructures 
Introduction to Transformation Structures 
Structures by Precipitation from Solid Solution 
Spinodal Transformation Structures 
Ordered Structures 
Massive Transformation Structures 
Invariant Transformation Structures 
Martensitic Structures 
Bainitic Structures 
Interdiffusion Structures 
Plastic Deformation Structures
Recovery, Recrystallization, and Grain-Growth Structures 
Textured Structures

 
3. Metallographic Techniques 

Metallographic Sectioning and Specimen Extraction 
Mounting of Specimens 
Mechanical Grinding and Polishing 
Chemical and Electrolytic Polishing 
Contrast Enhancement and Etching 
Macroetching 
Light and Electron Microscopy* 
Light Microscopy 
Scanning Electron Microscopy 
Digital Imaging 
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Quantitative Image Analysis 
Quantitative Characterization and Representation of Global 
Microstructural Geometry 
Three-Dimensional Microscopy 
Metallography of Archaeological Alloys
Field Metallography Techniques 
Color Metallography

 
4. Metallography and Microstructures of Ferrous  
    Alloys 

Metallography and Microstructures of Cast Iron 
Metallography and Microstructures of Low-Carbon and Coated Steels 
Metallography and Microstructures of Carbon and Low-Alloy Steels
Metallography and Microstructures of Case-Hardening Steel 
Metallographic Techniques for Tool Steels 
Metallography and Microstructures of Stainless Steels and Maraging 
Steels
Austenitic Manganese Steel Castings

 
5. Metallography and Microstructures of Nonferrous     
    Alloys 
     Metallographic Techniques for Aluminum and Its Alloys

Metallography and Microstructures of Beryllium, Copper-Beryllium, and 
Nickel-Beryllium Alloys 
Metallography and Microstructures of Cobalt and Cobalt Alloys 
Metallography and Microstructures of Copper and Its Alloys 
Metallography and Microstructures of Lead and Its Alloys 
Metallography and Microstructures of Magnesium and Its Alloys 
Metallography and Microstructures of Nickel and Nickel-Copper Alloys 
Metallography and Microstructures of Heat-Resistant Alloys 
Metallography and Microstructures of Precious Metals and Precious 
Metal Alloys 
Metallography and Microstructures of Refractory Metals and Alloys 
Metallography and Microstructures of Tin and Tin Alloys 
Metallography and Microstructures of Titanium and Its Alloys 
Metallography and Microstructures of Uranium and Its Alloys 
Metallography and Microstructures of Zinc and Its Alloys 
Metallography and Microstructures of Zirconium, Hafnium, and Their 
Alloys

 
6. Metallography and Microstructures of Ceramics, 
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    Composite-Metal Forms, and Special-Purpose Alloys 
Metallography of Biomedical Orthopedic Alloys 
Microstructure and Domain Imaging of Magnetic Materials 
Metallography and Microstructures of Powder Metallurgy Alloys 
Metallography and Microstructures of Semisolid Formed Alloys 
Microstructural Characterization of Thermal Spray Coatings 
Metallography and Microstructures of Weldments 
Preparation and Microstructural Analysis of High-Performance Ceramics 
Metallography of Cemented Carbides 
Laboratory Safety in Metallography
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