
PREFACE 
 

NANAOHARD 2009 is the forth forum organized for knowledge dissemination in the field of 
nanostructured materials, thin films, hard and superhard coatings for advanced applications. 
Organization of NANOHARD scientific events started in 2005 by the support of the 
European Commission, Project INCO-CT-2005-016805 RTCNANOHARD. Two 
international workshops (NANOHARD 2005, NANOHARD 2007) and one conference 
(NANOHARD 2006) have been carried out since 2005.  

The Second International conference NANOHARD 2009 “Nanostructured Materials, Thin 
Films and Hard Coatings for Advanced Applications” was organized and hosted by the 
Central Laboratory of Applied Physics, under the auspices of the Bulgarian Academy of 
Sciences. It was held in Sozopol, Bulgaria from May 24 to 27, 2009. The conference was 
attended by scientists, engineers and specialists coming from Scientific Institutes and 
Universities (72 %) and Industry (28 %). A total number of 11 different countries were 
presented with 90 delegates from United Kingdom, Germany, France, Greece, Switzerland, 
Finland, Hungary, Poland, Slovak Republic, Romania, and Bulgaria.  

The topics of the forums NANOHARD 2005-2007 were focused on technology, 
characterization and equipment for nanocomposite films, hard and superhard coatings. The 
scope of NANOHARD 2009 was enlarged and covered subjects related to development, 
properties and methods for characterization of nanostructured materials for solid state 
electronics and energy technologies; nanocomposite films, hard and superhard coatings, 
tribological / corrosion-resistant coatings; surfaces and interfaces; nano-sensors, nanodevices 
and nanosystems. Equipment for deposition and characterization of nanocomposite films and 
industrial application of hard and superhard coatings were also conference topics. Twenty two 
presentations, eight of which invited were delivered during four plenary sessions, and 30 
posters were presented during the poster session.  

In these proceedings, written version of 27 contributed papers and 8 invited talks are included. 
They give an overview of the state of the art in the field of nanocomposite coatings, 
nanostructured thin films and their applications at the time of the conference.  

Recent studies of hard and superhard coatings indicate that plastic properties and elastic 
moduli are influenced by the chemical composition and the crystallographic and phase nature 
of the underlying films in a multilayered structure. The composition can vary strongly with 
partial pressure and flow rates of reactant gases and is not correctly represented by the 
stoichiometric chemical formula. Hardness of layered films can be increased by two principle 
ways: either by introducing compressive stresses in a multilayered structure or by growing a 
nanocrystalline metal nitride film over an amorphous film of silicon nitride or diamond-like 
carbon of thickness of a few atomic layers. Improvement of technology relies on the natural 
feedback of film testing and characterization. Tightly related to this is the failure analysis of 
coatings subjected to scratch and peel tests. Front-end research in the area has accumulated 
hardness data but more evidence is needed to support a particular theory of dislocation and 
crack nucleation and propagation. The dominant failure mechanism may be influenced by the 
crystalline structure of the overlaid films at the nanoscale. 

Thin films have broad application in the modern engineering as diffusion barriers and metal 
films for microelectronics, coatings for infrared optics, and films for micro-electromechanical 
systems. Nanostructures have been successfully applied in the new device generation of the 
modern sub-microelectronics. Recently, new microelectronic devices based on nanostructures 
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have been developed, with parameters unachievable by conventional planar structure. New 
nanostructured MEMS and sensors have been also realized.  

Closing this preface we would mention that the success of the Second International 
Conference NANOHARD 2009 was due to the high scientific level of the presentations and 
informal atmosphere of the followed discussions ensured by the session chairpersons. We 
would like to thank the many people some of which “behind the scene”, who contribute to the 
success of the conference. First of all, the members of the Scientific and International Steering 
Committees performed careful assessment of the conference topics and strong selection of the 
submitted abstracts. We thank very much the reviewers for the engagement with the referee 
procedure whose careful corrections contribute to the quality of these proceedings. Last, but 
not least we thank very much the colleagues from the Local Organizing Committe for the 
labour for the organization and caring out of the conference. 
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