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PREFACE

Surfaces are neither remarked nor seen unless they are deteriorated. The observation of the
nonetheless very common surfaces damages and therefore the loss of their intrinsic properties
(such as brightness, transparency, opto-electronic, protection, adhesion ...) made us wonder on
the capacity of certain surfaces to heal. In this thesis we will focus on the spontaneous recovery
of the polymeric surfaces. The more recent subject, named “self-healing”, occurs when new
material is created. The understanding of this subject is outside of these thesis objectives.

On the contrary this thesis will focus on the recovery that polymers present when slightly
solicited (No permanent damages ate done.). To understand these recoveries, two model
amorphous polymers are studied thoroughly from the macro to the nano scale. The macro scale
is characterized by compression experiments whereas the micro and nano scale tests are done by
contact experiments. To better understand the polymers and in particular their recovery, Finite
Element Modeling experiments were conducted. Moreover this study was completed by the
fabrication and testing of diverse filled polymers.

Finally, I had the chance to be part of the IRTG soft matter science. It enabled me to have a joint
PhD thesis supervision.

The chapter division of the manuscript answers to these miscellaneous requirements. Firstly
extended summaries of the thesis in English, French and German are proposed. Each of them
presents, in the three languages, a stand-alone version of the thesis. Then, the Bibliography shows
the state of the art and the void in it. The materials and methods part present the used material
and methods. Afterwards the experimental and numerical results obtained during this thesis are

displayed

Joseph LEJEUNE
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