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FOREWORD

The use of the term precision engineering has become commonplace. Many metal working companies
engaged in tool-making, prototype work and similar activities, often use ‘precision engineering’ to
indicate that they are able to work at finer tolerances than has traditionally been expected in series
manufacture. But over the last 30 years it is clear that precision engineering has come to mean much more
than this. It can be said to be a grouping of multi-disciplinary scientific engineering skills and techniques
based heavily on the increasing application of metrology to manufacturing. To be more specific precision
engineering can be defined as ‘manufacturing to tolerances better than one part in 10* (or one part in
10°).

The new attitude to and understanding of precision engineering has formed a focus internationally for
individual and collaborative research unparalleled previously in precision manufacturing. In addition,
regular international conferences are held at which more than 30 nations are represented. A great new
impetus has been given by the rapid development of an important subset of precision engineering,
namely nanotechnology. Many national programmes of research and development have been
implemented to advance the scientific base. Important new processes have emerged, such as energy beam
techniques and sophisticated control technology aimed at satisfying the ever increasing demand for
higher and higher precision in manufacture. This in turn has led to intensive research and development
programmes in almost all leading industrial countries.

As Chris Evans points out in his stimulating book, there has been a clear general trend in increasing
accuracy of measurement and machining capability over the last 100 years or more — not always a
smooth curve, but nevertheless a clear distinctive trend which can now be seen to be asymptotic to what
Taniguchi has called ‘atomic bit machining’. Evidence now exists of the ability to pick and place
molecules through the latest developments in scanning tunnelling engineering and atomic force
microscopy. My own view certainly is that precision engineering may be broadly claimed to be ‘work at
the forefront of current technology’.

The reason for this impressive development is simply that many of today’s advanced technology products
of strategic importance in the international market place, are critically dependent on high precision
manufacturing processes, machines and control technologies, many of them in the nanotechnology
regime.

It is important that research and development workers in the field have an historical reference not only,
as Robert Hocken argues, to avoid unnecessary ‘re-invention of the wheel’, but also to understand the
roots from which they are trying to further develop the technology.

This book is an invaluable contribution to establishing those roots and will be widely read by the rapidly
growing world community of precision engineers. I strongly commend it not only to the established
workers in the field but also to the large number of young scientists and engineers who are enthused by
the challenge of higher precision and who strive to develop new high quality products that depend on it.

Professor Pat McKeown

Professor of Precision Engineering & Director
of Cranfield Unit for Precision Engineering

Cranfield Institute of Technology

Bedford

United Kingdom
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