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Preface

The purpose of this book is to prepare a compre-
hensive, structured publication gathering together
both scattered knowledge and the results of studies
in the field of polymeric materials conducted in the
research centers all around the world.

I met Prof. Sabu Thomas during the Third Interna-
tional Multicomponent Polymer Conference (Third
IMPC) in India in 2012. From the beginning, we
knew that the areas of our interests complement
each other very well. We immediately understood
each other well and felt that by combining mutual
knowledge and interests we can establish a successful
and long-lasting cooperation.

Last year, Prof. Sabu Thomas as a visiting
professor lectured at the Warsaw University of Tech-
nology, Faculty of Engineering, where I am currently
working. It was then when we have decided to coau-
thor a book. Professor’s experience in the field of
polymeric materials in combination with my knowl-
edge in printing and inks enabled us to outline the
book, which just came to your hands. With the help
of our scientist friends from around the world,
working in the field of printing, materials science
and physicalechemical processes, we were able to
prepare this publication. We would like to thank all
of them for the excellent cooperation and the knowl-
edge that they wanted to share.

There are books about printing available on the
market, but ours is exceptional in a sense that it is
entirely dedicated to printing on plastics, both classic
and biodegradable. These materials are becoming
increasingly important as printing substrates, and
their application is growing in the recent years.
Furthermore, polymers are replacing other materials

used so far in many different areas, such as pack-
aging, agriculture, or automotive industry. Properly
selected plastics can substitute other materials such
as metal, paper, and glass.

Modern printing industry is very interdisciplinary
and draws knowledge from multitude of disci-
plines. High-quality printing requires employment
of knowledge of material science, physicalechemical
phenomena, printing techniques, preparation of the
polymers surface before printing, and factors affecting
the printing process, among others. Print quality is
today a key aspect of aesthetics and marketing,
testifies to the quality of the product, distinguishes
it, and may decide about its attractiveness or
contribute to its individual character.

Authors and editors have made every effort to
create a compendium of knowledge on application
of polymer materials in printing that is at the same
time practical, comprehensive, exhaustive, yet
remains an accessible publication. Furthermore, the
aim of the book is to be the source of the current
information and latest developments in the field for
the moment of publication. We have designed the
book so that the reader may acquire not only broad
and deep knowledge, but also find fundamentals
and explanations of the basic phenomena that many
times are difficult to explain and often overlooked.
This book should become an invaluable help not
only for students and lecturers, but also for printers,
manufacturers of printing materials, and other indus-
tries associated with the use of printed plastics.

Joanna Izdebska
Warsaw, June 2015
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13.1 Fundamentals of Offset
Printing

13.1.1 Basic Principle

Lithographic printing was invented by Alois
Senefelder at the end of the eighteenth century, with
a stone as a printing form, which is the base of
today’s well-known offset printing. Since then, this
printing technique has rapidly grown over the past
decades. Although today’s offset uses a metal-based
printing plate as a form for printing, some of the
physicalechemical properties are responsible for the
quality of printing.

The word offset comes from the phrase set-off,
which symbolically shows the way of getting the
printed sample on the substrate (e.g., paper)dindi-
rectly from a rubber blanket. Printed images are
previously directly transferred from the printing plate
to a rubber blanket (Figure 13.1).

Depending on the type, the differences between
printing and nonprinting areas vary from approxi-
mately 0.5 to 2.0 mm above the grain of the printing

plate. Their height is almost the same, but they are
distinguished by different physicalechemical surface
properties (Langlais, 2011).

Offset printing has been a market leader for a long
time, in terms of the highest speed of printing and

Figure 13.1 Components of the basic principledoffset

printing unit.
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