
PREFACE 

This book is intended to present the state of the art in the area of 
microstructure and properties of refractory materials used in various 
applications. Although iron and steel industries are the major users, 
applications of refractories in other areas such as power plants and waste 
incinerators are equally important. This book covers most of the 
refractories currently in use. The appropriate use and maximum 
performance of the refractories cannot be achieved unless their interaction 
with the service environment is properly understood. It is hoped that this 
book serves to provide that understanding. 

The first four chapters deal with the thermochemical properties. the fifth 
chapter discusses correlation between thermochemical processing and 
mechanical properties, while the last three chapters deal primarily with the 
thermomechanical properties. 

The first chapter deals with the thermal and corrosion properties of 
monolithic refractories for iron and steelmaking. These properties, 
evaluated by various test methods, have been correlated with microstructure. 
The results have been used to explore the merits of the test methods for 
corrosion evaluation to predict the reliability of the materials in a typical 
service environment. 

The second chapter deals with the development of magnesia-carbon 
refractories for the basic oxygen furnace steelmaking process. Wear 
mechanisms and methods for avoiding wear are discussed. The role of 
magnesia grains is discussed along with the effects of carbon on oxidation 
resistance, hot modulus of rupture, thermal conductivity, and thermal shock 
resistance. The effects of metal oxidants on the strength and oxidation 
resistance of magnesia-graphite refractories are discussed. Chapter 3 
discusses the application of various refractories in coal gasiflcatlon power 
plants. The refractory wear mechanisms are discussed and correlated with 
the microstructure. 

With growing need for waste disposal, the refractories for waste incinerators 
are becoming increasingly important. Chapter 4 describes the use of 
refractories in waste incinerators and provides the details about the 
microstructure of various types of refractories. 
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Chapter 5 deals with the development of high chrome magnesia refractory 
composites with improved mechanical properties through microstructural 
control. The effects of composition and microstructural variables on 
mechanical properties and resulting thermal shook resistance are discussed. 

Chapter 6 deals with the important issue of high temperature reliability and 
describes the deformation of refractories at elevated temperatures. The 
results of hot load and compressive creep experiments for a variety of 
refractory compositions are presented and the effects of composition and 
microstructural variables are discussed. The fundamentals of elastic moduli, 
strength. and fracture properties of refractories are presented in Chapter 7. 

In the final chapter, the effects of the stress state on the failure of 
refractories are delineated. Questions regarding the prediction of thermo-
mechanical response based on classical isotropic material models are raised. 
The importance of ultimate strain in ranking refractory materials is shown. 

Sincere thanks are extended to the authors; without their participation and 
cooperation, this book would not have taken shape. We sincerely hope that 
this book will be useful to practicing engineers and researchers who are 
active in formulating refractory compositions with improved 
microstructures and properties. 
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