
PREFACE 

Recent advances in ceramic science and technology have given rise to a new generation of 
high performance ceramic cutting-tools which exhibit improved strength. hardness. toughness. 
wear resistance. thermal shock and creep resistance. These advances have resulted in better 
workpiece quality. improved tool-life or reliability, lower production costs, improved 
productivity, and machining of new or specialty alloys. 

A comprehensive review of the developments. processing technologies and machining 
performance of various advanced ceramic tools has recently been covered in the previous rwo 
volumes, namely Advanced Ceramic Tools/or Machining Application I & fl (edited by X. S. 
Li and I. M. Low). 

This volume covers specialised topics from eleven different countries dealing with the 
recent advances in the science and technology of machining metals with ceramic tools. The 
USA is prominently represented with six chapters, followed by Russia with three. Each 
chapter has been written by an authority in the field and was peer-reviewed. 

This volume consists of twenty chapters covering a wide range of topics, of which four 
contributions were from non-government institutions. The first two chapters were written by 
Or. Mehrotra of Kennametal Inc. and Or. Shen of General Motors. In Chapter One. Dr. 
Mehrotra discusses the material properties and the commercial applications of ceramic 
cutting-tools. In the Second Chapter. Or. Shen gives an account of the development and 
performance of thin film diamond-coated tools. He also presents some of the economic 
drivers, manufacturing trends, and market projections of this new thin film diamond tooling 
industry. The design, calibration. and testing of a split tool dynamomcter developed to 
quantify rake face stress distributions in a true orthogonal machining process is detai led in 
Chapter Three by Profs. Buryta and Sowerby. In Chapter Four, Dr. Vleugels and Prof. Van 
Der Biest study the chem ical compatibility Sialon ceramic tools during machining of iron
based alloys and model the metal-ceramic interaction. In Chapter Five, Dr. Perry and co
workers describe the effect of ion implantation (N1, Ni, Ti) on the residual stress. tribological 
and machining behaviour ofTiN coated carbide tool inserts. The new teclmology of chemical 
vapour deposition of diamond fi lms for tooling applications is reviewed by Dr. Trava-Airoldi 
and co-workers in Chapter Six. The problems and virtues of this emerging technology are 
discussed. In Chapter Seven, Drs Katayama and Hashimura study the effects of microcracks 
on the residual stress, transverse rupture strength and various performances of CVD coated 
carbide tool-inserts. An adaptive control system based on the fuzzy logic for improving 
cutting performance in machining operations is highlighted by Prof Tarng and others in 
Chapter Eight. The requirements of cutting tools for machining metal-matrix composites in a 
conventional machining process are investigated in Chapter Nine by Dr. Hung and co
workers. The next three chapters are Russian contributions. Ion-implantation of carbide tool
inserts and their potential industrial applications are discussed by Dr. Vesnovsky and co
workers in Chapter Ten. Several aspects of ion-implanted cutting tools such as contact 
processes and wear mechanisms are reviewed. C hapters Eleven and Twelve by Profs. Poletika 
and Pushnykh give a comprehensive account of contact processes in cutting with carbide tool
inserts and the prediction of tool-life. It should be mentioned here that due to the lack of 
access to literatures from the West, the references cited by the Russian authors are not very 
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recent. It is their desire to d isseminate current work on cutting-tools in Russia to the West via 
this volume. 

In Chapter T hirteen. the performance of cermet culling-tools when machining steels is 
examined by Dr. Ezugwu. The thermodynamics and kinetics of the chemical vapour 
deposition process of TiN coating onto tungsten carbide surface are studied in Chapter 
Fourteen by Chinese researchers Ors. Ding and Yuan. Wear characteristics of a woodworking 
knife coated with vanadium carbide are described in Chapter Fif1een by Profs. Kato and 
Bailey. In Chapter Sixteen. Dr. Zhang explores the development of titanium carbonitride
based tools for machining application. A comprehensive account of the factors affecting the 
machinability of Al-SiC metal-matrix composites is given by Dr. Monaghan in Chapter 
Seventeen. T he last three chapters are contributions from university researchers in the USA. 
Dr. Tansel discusses the use of neural networks for detecting tool breakage. identification of 
prefailure phase and non-contact inspection of micro-tools in Chapter Eighteen. The 
development of an efficient surface roughness mon.i toring and cutting-tool change procedure 
is depicted in Chapter N ineteen by Dr. Yang. In the last Chapter, Dr. Rice gives a 
comprehensive examination of the use of acoustic emission for catastrophic tool fracture 
prediction. 

I wish to extend my sincere thanks to all of the chapter contributors for their valuable 
participation in the successful preparation of this Volume. Thanks also to Dr. X.S. Li for 
initiating and assistance with the production of the first two Volumes. Special thanks are due 
to the Australasian Ceramic Society. the Western Australian Depai1ment of Trade and 
Commerce. and Australian Fused Materials Pty. Ltd. for sponsoring the production of this 
book. 
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