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This application handbook presents selected application examples. The experiments were conducted
with the utmost care using the instruments specified in the description of each application at
METTLER TOLEDO Themal Analysis Lab in Switzerland. The results have been evaluated
according to the current state of our knowledge.

This does not however absolve you from personally testing the suitability of the examples for your
own methods, instruments and purposes. Since the transfer and use of an application is beyond our

control, we cannot of course accept any responsibility.

When chemicals, solvents and gases are used, general safety rules and the
instructions given by the manufacturer or supplier must be observed.
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Preface

This applications handbook provides an insight into the thermal analysis of thermosets and
presents a large number of practical examples. The main techniques used for sample
measurement are differential scanning calorimetry (DSC), thermogravimetric analysis (TGA),
thermomechanical analysis (TMA) and dynamic mechanical analysis (DMA). In special cases,
combined on-line techniques such as SDTA, visual monitoring, and evolved gas analysis have
also been employed.

Thermosets are thermosetting polymers that have undergone a permanent chemical reaction
known as curing or crosslinking to form a giant crosslinked network structure. They are rigid,
typically insoluble materials of high mechanical strength and high temperature stability. In
contrast to thermoplastics, thermosets cannot be remelted or remolded into another shape after
curing. Thermosetting materials include a wide range of chemically different compounds.
Nowadays, more and more different types of polymers are being combined in order to develop
new material properties. This makes it sometimes difficult to distinguish between thermosets,
thermoplastics, and elastomers. For this reason, the focus in this handbook is on relatively
simple systems that can be clearly identified as thermosets.

The first part presents an overview and brief description of the analytical techniques
commonly used to characterize thermosets. The second part deals with the chemistry of
individual thermosets and discusses the use of these materials. This section is intended for
readers who are new to the field of thermosetting polymers and who wish to learn more about
the properties and applications of thermosets. The third part discusses the properties and
effects that can be investigated using different thermoanalytical techniques. In general, the
same resin systems were used for the measurements in order to facilitate comparison.

Part four to nine concentrate on practical examples. These have been subdivided according
to the type of resin system. The applications describe the different properties that can be
investigated, measured, or simply checked during the lifecycle of a thermoset.

I hope that the applications described in this book will find wide interest and stimulate new
ideas both for experts and for newcomers to this rather complex but immensely interesting field.

I am very grateful for the many contributions in this book supplied by my colleagues at
METTLER TOLEDO. My thanks go to Mrs. Ni Jing, Dr. Jiirgen Schawe, Dr. Markus
Schubnell, Dr. Matthias Wagner, Georg Widmann and Marco Zappa. Mrs. Myrta Pfister
deserves special mention for the large number of sample measurements she performed for this
publication.

Finally, I thank all my colleagues, especially Dr. Jiirgen Schawe and Georg Widmann for
valuable discussions and proofreading, and Dr. Dudley May for translating the original German

manuscript into English.

Dr. Rudolf Riesen
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