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Abstract 

In times of increasing energy costs and a growing environmental awareness the 
textile finishing and coating tends to modern, ecological, energy and cost efficient 
technologies. Currently the energy costs of textile finishing and coating companies 
are about 25 % of the turnover. Accordingly there is a strong need in novel energy 
saving methods.   
UV curing is a well-known and established technology in many industrial applications 
such as graphic, wood, paper or varnish sectors. The application of UV curable 
coatings on various materials like textile, plastics, paper, metal or ceramics is an eco-
friendly and energy efficient alternative to traditional thermal drying and curing 
technologies. The main advantage is the application of water- and solvent-free 100 
% formulations as well as the small space and energy consumption. Up to 75 % of 
energy can be saved in comparison to the classical thermal drying/crosslinking and 
the space requirement is just about 1 m compared to 50 m long stenter frames.   
Currently, mercury medium pressure lamps are used as state of the art equipment 
for UV curing. Next to many advantages of these UV sources there are some 
disadvantages concerning the environment and occupational safety like the toxicity 
of mercury and ozone (formed during operation). More recent developments aim 
towards the application of UV-LED emitters. This type of UV light source is mercury-
free and emits a high intensity and narrow-band (about 30 - 40 nm) light in the 
wavelength range of UVA (315 nm - 400 nm). Hence, no IR (heat) and no UVC 
radiation are produced, making this UV light source very energy efficient, gentle to 
the material and safe. Further advantages are the long work life (> 50.000 hours), a 
stepless dimming from 100 % to 0 % and the UV-LED sources need no run-up time.     
Together with Belgian and Czech partners technological solutions for the application 
of UV-LED curable polyurethane systems for the functional coating of technical 
textiles were developed within a CORNET-Project (COllective Research NETworking) 
titled „LED-UV-curing systems for textiles and composites“. Targeted functionalities 
are UV resistance, abrasion resistance, flame retardancy, antimicrobial properties, 
and colouration.     



 

 

The active base ingredients of the UV curable coating formulation are polyurethane 
based prepolymers/oligomers with two or more acrylate groups and a radical 
forming photoinitiator. For the UV curing a UV-LED emitter with an emission 
wavelength of 395 nm was used. The main principle of the UV curing is shown 
schematically in Scheme 1. 

 

Scheme 1. The principle of UV curing with a radical forming photoinitiator. 
 
During UV iradiation, the photoinitiator is split into two radicals, which react with 
the acrylate groups leading to a crosslinking/polymerisation. Thereby the selection 
of the photoinitiator is of great importance. The absorption spectrum of the 
photoinitiator must fit to the emission wavelength of UV-LED source in order to 
achieve a good surface curing and curing completeness. 
Due to smart combinations of different polyurethane prepolymers/oligomers it was 
possible to obtain coatings with various flexibilities and harnesses. The targeted 
functionalities could be realised by the incorporation of specific additives into the 
coating formulations. The application of the UV curable formulations was done by 
direct and transfer coating using knife over air and knife over roller technique. 
Various textile physical properties of the coated textiles like abrasion resistance, 
tensile strength, elongation at break and flexibility were determined.  
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