
Preface

The machine tool engineering technology can be, in wider scope, twofold: one is
the production technology consisting of the design and manufacture, and the other
is the utilisation technology. Importantly, the majority of people of machine tool
concerns are interested in and related to the utilisation technology; however, the
matters in production technology concerns are generally at issue especially in the
academia, because the machine tool underpins all the industrial sectors as repre-
sented by a famous maxim, i.e. “Only the Real Industrial Nations Can Produce the
Machine Tool and Ordnance”. In fact, we cannot produce the necessary compo-
nents for all the commercial and defence supplies without having the machine tool.

In use of the machine tool, we need, in principle, the synergic knowledge
ranging from the form-generating movements possible by, and also structural
design and numerical control of the machine tool, through the attachment and tool,
to the machining technology. It is, however, regrettable that we cannot obtain the
preferable materials enabling such knowledge to be learnt at glance. In fact, all the
books having been and being publicised deal with each subject mentioned above
separately with narrower scope.

As a result, it appears that the machine tool and cutting/grinding technologies
belong to another engineering sphere each other. For example, we can observe one
of the serious problems in the self-excited chatter vibration of regenerative type. In
short, to suppress the chatter vibration, we must consider the corresponding
problem related to the machine-attachment-tool-work system. It is, however, worth
suggesting that nearly all academic, engineering and technical reports on the chatter
vibration do not state anything about the chuck and tool holder, although they play
very important roles in the suppression of the chatter vibration.

In this context, we have experienced a similar story in the thermal deformation,
and importantly, we must be aware of the necessity of establishing such a new
viewpoint even in the machining technology with the advance of the tool and
attachment. In short, we can find a considerable number of novel cutting tools,
which may innovate more process planning than ever before; however, for their
effective uses, we need to establish also the innovative attachment to hold them. For
example, it has been the common sense to hand-lap the sharp cutting edge
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(sharpness-killed cutting edge) of the end mill, so that the work surface can be
finished with the better quality without chipping the cutting edge. With the advent
of the innovative milling chuck, however, such a remedy becomes obsolete, and on
the contrary, the sharp cutting edge itself is recently recommended.

In considering the preferable leverage among the related subjects and issues
depending upon the machining requirements, we need now an informative book
dealing with the machine-attachment-tool-work system from the viewpoint of the
user. The book proposed herein aims thus at the holistic description for the tech-
nologies necessary to the component generation by placing the stress on the
machining space. More specifically, the machining space is represented by the
“Linkage Diagramme”, one of the variant of the “Flow of Force”, and visualised
obviously the structural configuration entities and concerns surrounding the
machining space together with their leading linkages among one another (see
Chap. 2).

More importantly, we must be aware of the increasing need for such a book with
the innovative development in each entity consisting of the machine-attachment-
tool-work system as follows.

(1) Prevalence of the “Platform Concept” in the structural design of the machine
tool.

(2) Upheaval in the development of modular attachments, especially in chuck.
(3) Prevalence of cutting tools of modular and combination types.

Of these, the most influential factor is the “Platform Concept”, i.e. user-oriented
modular design, especially in the machining method-integrated kind, e.g.
“Mill-turn”. In discussing the holistic utilisation technology mentioned above, thus,
the book gives us some quick notes for the platform concept (see Chap. 7).

Obviously, it is furthermore desirable to extend the concept of the “Linkage
Diagramme” to the raw material to be machined and NC information as follows.

(1) Enhancement of machinability of the raw material with wider scope, e.g.
elimination of the scale in the hot-forged raw material and work preparation
considering the directional orientation in strength caused by cold drawing.

(2) Development of the innovative machining method by facilitating the NC
information, e.g. turbine blade machining by whirling and slot drill moving by
helical programming like boring with planetary movement.

In the latter case, we must understand the fundamentals in removal processing of
unnecessary allowance at the machining point, e.g. cutting and grinding mecha-
nism, together with differing features in various machining methods. In Part III of
this book, thus, we will discuss such issues extremely placing the stress on the
advanced computational method being established.

As will be clear from the above, the book can be characterised by its challenging
editorial work to give the machine tool user with core and synergic knowledge.
Thus, the machine tool user benefits considerably and is able to conduct the
lucrative business by reading this book. In addition, the book will provide the
reader in the academia and research organisation in the enterprise with some clues
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to carry out the forerunning and noteworthy research into and engineering devel-
opment in the machining technology.

Finally, the book consists of Parts I, II, III and Appendices, and Profs. Ito and
Matsumura are in charge of Parts I, II and Appendices and also of Part III,
respectively.
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