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In the session "Functional coatings on natural materials", in the first instance a project was 

presented with the aim of improving the protection of wood surfaces against weathering and 

microbial attack. Through deposition of functional plasma coatings on wood surfaces, the 

adhesion of paint systems could be improved. In addition, active substances were added 

targeted to the surface in order to prevent microbial attack. By infiltration of corresponding 

precursor substances, SiO2 -based coatings with embedded active substances and a layer 

thickness of between 50 and 100nm were produced. Compared to commonly used biocidal 

paints or primers the amount of active ingredients could be significantly reduced. 

Other studies have focused on basalt flocking of ship hulls to prevent fouling and have been 

concerned with sol-gel coatings of machine beds for precision measuring and manufacturing 

machines made of natural stone that optimize the tensile and flexural strength of concrete via 

pore and crack filling and significantly reduce the roughness of natural stone. In the lecture on 

the functionalization of carbon nanotubes and their use in sensor technology, different 

approaches for the surface functionalization of single- and multi-walled carbon nanotubes 

using covalent and non-covalent functionalization concepts were presented. These modified 

materials are used to fabricate on field effect transistors based sensors as well as 

multifunctional sensors for medical and sports equipment. Further work dealt with the use of 

vegetable oils as binders for coating colors. 

 

Lectures on the following topics were presented in the course of lectures “New Trends in 

Surface Technology”: 

 Functional, micro- and nanostructured surfaces for the fields of lighting technology, 

photonics and bionics. 

 Barrier coating of polypropylene (PP) and polyethylene terephthalate (PET) for the food 

and pharmaceutical industries: These barrier layers are produced by vapor deposition 

and reduce the diffusion of oxygen through the packaging. In addition, the applied 

functional coating preserves the recyclability of the material.  

 Development of silane-based lubricious sliding compounds: By their use it is possible 

to increase the adhesion of subsequent organic functional layers, such as e.g. 

adhesives, paints and printing.  

 Development of an optical contour analysis system and contact angle-measuring 

device: The contactless dosing of drops in the picoliter range and the automatic control 

of the electrical sample positioning enable the simulation of simple inkjet printing 

processes for ink and substrate development. 



 Sensor development for a magnetron sputtering source and a RF ion beam source for 

the characterization of plasma processes (plasma deposition, etching, surface 

modification). 

 Production of thin TiO2-coatings using sol-gel technology: even on temperature-

sensitive substrate materials, such as polymers or wood, these layers could be 

deposited, formed a hydrophilic surface under UV irradiation and are photocatalytically 

active. 

 Improvement of the adhesion of functional layers to textiles under the condition of a dry 

UV laser pretreatment. Furthermore, a technology has been developed with which the 

thread length defined and stable electrical thread resistance in the high-ohm range 

could be realized on a wide variety of textile materials independent of the pulp. 

 Determination of empirical surface polarity parameters for inorganic oxides (TiO2, 

Al2O3, SiO2), modified silica particles and liquids using a special UV/VIS technique.  

 Joining of reactive silicone surfaces without adhesive using VUV irradiation. 

 Use of time-of-flight mass spectrometry (TOF-SIMS) to detect airborne contaminants 

or localize interfering substances.  

 Development of a microwave plasma process for high-rate deposition of scratch-

resistant SiOx- and UV-absorbing ZnO-protective layers on polycarbonate (PC).  

 Bonding compounds with very good strengths produced by a silicatization process. 

 Realization of a stable coating based on polydimethylsiloxane (PDMS) bonded to glass 

surfaces by an acid catalyzed grafting reaction. Nevertheless, the coating causes both 

a surface hydrophobing and an improved sliding friction behavior.  

 Demonstration of an antimicrobial effect of a photocatalytically active TiO2 in a polymer 

matrix. The results of the microbiological studies of the PLA-TiO2-compounds with E. 

coli bacteria showed that photocatalytically active TiO2 leads to a significant reduction 

of the bacterial count. 

 

In the session "New Measurement Techniques in Surface Technology" in the first instance, 

measurements of the zeta potential for surface characterization in materials research were 

presented. As an indicator of surface charge, the zeta potential helps to predict and adjust the 

effectiveness of adsorption and desorption kinetics on surfaces. Via treatment of a surface, the 

charge property of the material can be optimized to favor a desired kinetics. 

Furthermore, a hand-held measuring device for non-contact coating thickness measurement 

was introduced. For continuous process monitoring of coating systems, the coating thickness 

measurement must be carried out promptly after application of the coating. A non-contact 

measurement is the basic requirement in order not to destroy the coating. A scattered light 

measuring system was also presented, which was developed in a research facility for a wide 



range of applications, from machine components to optical surfaces with nanostructures and 

super-smooth high-end optics. The advantages of scattered light analysis, which has already 

been successfully established for roughness and defect control, can now also be transferred 

to characterize functional surface properties. Thus, dynamic processes, such as different 

wetting phenomena (i.a. icing or fogging behavior) and biomedical phenomena (e.g. bacterial 

adhesion) can be characterized in-situ. 

In studies, laser-assisted produced metal oxide films were also investigated and the process 

of film formation was quantitatively analyzed both visually and topographically depending on 

the various laser parameters, ambient gas compositions and surface properties. 

Further works aimed to develop a non-destructive method for the localization and identification 

of hole defects in PECVD-barrier layers. The results showed a very good agreement with the 

measured barrier properties of the films. 

Further research activities has focused on the development of QCM-Ds quartz crystal 

microbalances with flexible sample handling that allow monitoring of the mass adsorption 

process from a liquid at its surface. 

In a further contribution, it was shown how Müller-Matrix-Imaging Ellipsometry (MM-IE) can be 

used to characterize surface structures. Sub-micron structures can be visualized in the form 

of convex and concave curvatures. For larger structures, the evaluation can be used to 

determine structural parameters, e.g. the radius of curvature of a lens, which cannot otherwise 

be detected with classical ellipsometry. 

Finally, a technique for the pretreatment of precision optical components based on 

atmospheric pressure plasma was presented. Using plasma, a fine cleaning and surface 

smoothing, an optimization of adhesion to adhesives and cements as well as an improvement 

of the long-term stability of glued and coated optical components could be achieved. 

Within the scope of the conference research results from the project ICAP were presented in 

the contribution "Deposition of conductivity layers on wood-based substrates using PVD". The 

lecture dealt with the deposition of metallic thin films on different wood materials, which were 

achieved in cooperation with the University of Innsbruck (Material Center Tirol - MCT). The 

aim of this feasibility study was to produce an electrically conductive layer on wood and wood-

based substrates using plasma-assisted PVD, whereby the focus of the application was on the 

integration of electronic components in wood and wood-based furniture elements. In the PVD 

coating trials, various wood-based substrates (fiberboard, European oak, paper, wood-plastic 

composite) were successfully coated with a metallic thin film based on molybdenum. In the 

following characterization tests, good adhesion values of the layers on all substrates, layer 

thicknesses of on average 300nm and excellent electrical conductivities were determined. In 

addition, a prototype of an electrically conductive laminate board could be successfully 

implemented. The conference paper is available for download on the ICAP website. 


