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Brief

Introduction

Preface

Friction is an ty complex phen that can be studied in depth using ideas of madern
physics that deal with the problens of complexity. One of the mos! generic ideas comsidering the
complexily of natural processes s the concepl of self=organraiion

This book is deveded 1o the self=orgamization phenomenon, phy sicochemical aspects of friction,
amd the methods of friction control using advanced materiak and surface-sngineering technigues.

The major iopics of this book are: noneqguilibrium thermod ynamics, sel fsorgamization phenome
ena during friction and wear, ribalogical compatibility, and methods of friction contral for heavily
loaded ribosystems such as cutting and stamping tools. The key concept focuses on the Bsue of
iribological compatibility, which is the capacity of two surfaces adapting to each other during
Iriction, providing wear sability without surface damage for the longest period of time. This i
baoth a generic physical and an engineering approach o the development of new wearresitant
malerials and coatings.

Im this conext, friction conino] implies the existence of a stable tribosy stem, which resists amy
instzhility lesding to inlersive wear and surfsce dammspe. From the point of view of a3 self-
organization process, both the matural {friction=hased ) and synthetic processes of materiak’ design
ami engineering ane outlined in this book. Therefore, we oould contral the synthetic processes of
maferial engineering o encowrage the evalulion of natural proceses ocouming during friction that
lead o minimal wear rate. This i the typical friction control with a pasitive feedback koop that
resulis in significant toal life improvement

The main obhjectives of this mierdisciplinary project are: (1) to combine the fundamentak of
thermexdynamics and methods of material charscermtion inclhding nanotribological methods,
siudies of rbological hehandor of 3 wide range of materialz, and (2) to present 1o the scientific
anid engineering community a new approach o the development of an emerging generation of
surbee-engineoned self-adaptive materials. Much atention in this book & paid to the adaptive
tnaling tribosysie ms and surface. engineered materiak. The main festure of these sk plive materiak
is that they exhibil prodective properties in their struciune and function that ane similer to natural
or hinlogical syskems. New penerations of surface-sngineened manostruciuned materials could be
considered as specific “emomachines™ that tramsform the irbosysiems working under exirems
exiemal impact with excessive wear 1o thase with milder friction conditions of critically deconeased
wear raie. [t will be shown that the abnormal capacity of these materials o resist exemnal impasct
15 associded with their nanoscale struciure, synergmstical alloying, and nonequiibrium siste of the
surbsce-enginesned layers. It conlirmes that enormous energy stoned in the nanowork] has 1o be
released in order o fully perform its protective funclions.

The metallurgical design of the novel ioaling materiak & hesed on surface-engineering tech=
nigues, paticularly the plasma vapor deposition (FYD) technique, a5 well as powder metallurgy
misthads. Dther methods. that improve the tool=workpiece trbalogical compatibility (such a= salid
lubricamt application) as well as the adaptive design of culting ok ane comsidensd as well

This hook is primaril y direcied at ressarchers in the field of material science and mam facuring
engineering, demomsiraling new approaches (o the development of the nexi generation of self-
adapitive materialks with critically enhanced workahility and wear nesistance. This book could alse
be used a5 a research monograph for academic 1ihraries.
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