
Preface 

Thomas Carlyle, a nineteenth century Scottish historian, wrote, "Man is a tool-using animal; 
without tools he is nothing; with tools he is all." Human beings have always sought the use of tools 
to make life easier and to enable them to become more productive. Advanced ceramic tools 
represent the latest development of cutting tools used for machining and their application has greatly 
improved productivity. It is the intention of this book to introduce the fundamentals and skills 
necessary for effective application of the tools. 

As with any tools, the operator must understand the tool's properties and be able to utilize it 
to its full potential in order for it to be useful. Previous books on Cutting Tools and Theory of Metal 
Cutting have mainly concentrated on cemented carbides and high speed steel. Since advanced 
ceramic tools are more likely to be used under negative rake angle and higher cutting speeds, the 
cutting performance data for cemented carbides and high speed steel may not be directly used for 
ceramic cutting tools. In order fully to utilise the inherent potential of advanced ceramic tools in 
machining new high strength materials, it is essential to have a good understanding of the 
relationship between processing, properties, and cutting performance. 

This book is a collection of fully refereed chapters which have been written by experts in their 
field. The book is divided into three Sections. The first Section, consisting of Chapters l-3, 
introduces the processing technologies (e.g. sintering, hot pressing, hot isostatic pressing, and 
reaction bonding process) and material properties (e.g. wear resistance, hot hardness, fracture 
toughness, thermal shock resistance, and chemical inertness) of advanced ceramic t0ols. The second 
Section, consisting of Chapters 4-6, examines the characteristics of the cutting process such as static 
and dynamic cutting forces, wear behaviour and fracture of advanced ceramic tools. The third 
Section, consisting of Chapters 7 & 8. describes the applications of advanced ceramic tools which 
include machining of high nickel alloys and cast irons with ceramic-coated and advanced ceramic 
tools respectively. The ISO turning insert identification system and the toolholder identification 
system are included in the Appendices as a guide and resource information for potential tool users. 

The editors wish to thank the referees for their excellent work in reviewing the appropriate 
chapters. Special thanks are due to the following people for their valuable contribution and 
participation in the successful preparation of this book: 
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Thanks are also due to Dr F. H. Wohlbier, Professor 8 . H. O'Connor and Dr J. R. Griffiths 
for their encouragement. 

X. S. Li 
1. M. Low 

July, 1994 

All rights reserved. No part of contents of this paper may be reproduced or transmitted in any form or by any means without the written permission of Trans
Tech Publications Ltd, www.scientific.net. (#0-25/05/23,17:35:01)




