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PUBLISHABLE SUMMARY 
 

The UV-Marking project has successfully concluded in October 2015. 

The UV-Marking project was launched in July the 1st 2012 with the main objective of 

developing a new laser system in the ultraviolet wavelength used for high quality aesthetical 

marking in different materials (glass-ceramic, ceramic and plastics). At the end of the project, it 

has been demonstrated that unitary customization is possible. A new user application 

(software) has been developed so that real customers can create their own designs at home, 

and send them to the factory to be marked in real products. Industrialization is a must, and 

therefore a prototype of the laser system has been integrated into the industrial process of the 

manufacturing line of induction hubs at the BSH factory in Zaragoza to demonstrate the 

feasibility of the solution in a real scenario. 

The intensive and close collaboration among the project partners has been a key issue for the 

achievement of the good project results. The UV-Marking consortium is formed principally by 

industrial partners, covering the whole value chain of UV-laser marking with high level 

experienced entities. The consortium gather the principal industrial actors involved in marking: 

final user (BSH), laser developer (ROFIN), material and additives developers (ILVA, TORRECID, 

WIRTHWEIN, DATALASE), research centres expert on both material and laser giving scientific 

knowledge of the laser-marking process (ICMA, which is formed by CSIC and University of 

Zaragoza), and a software developer expert on industrial integration software (U-Marq). In 

summary, the role of each partner is shown below: 

 

Figure 1: CONSORTIUM 

 

The project has fully achieved its objectives by developing a novel laser system in the 

ultraviolet wavelength able to be integrated in the assembly line fulfilling and used as high 

quality marking system on aesthetical parts made of different materials (glass-ceramic, 
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ceramic and plastics). The aim of the project was to develop a 355nm UV laser marking system 

capable of give high quality markings in ceramic and plastic materials. 

Based on the experience and results achieved with the Lab Setups within this project, the laser 

system has been improved taking into account detailed information of specific influence and 

limits of laser and marking parameters. A new Laser Marker Prototype with outstanding ouput 

parameters was developed, built and delivered. The output parameter of this Laser Marker is 

exceeding the targets defined at the beginning of the project. All relevant parameters were 

covered; required pulse energy and peak power levels are delivered at frequencies higher than 

expected at the start of the challenging work.  

This Laser Marker Prototype has been integrated as a manufacturing cell for addressing 

complexity and customization management in order to demonstrate the feasibility at BSH 

factory. This cell has been made following BSH requirements, adapted to the BSH production 

pieces. A conveyor belt receives the production parts and introduces to the marking area 

automatically. For that, the program parameters for the different materials within the laser 

machine have been integrated, developing new interface software among designers and laser 

machine for a quicker creation of designs. With this module an important milestone of the 

project has been achieved. Below is a picture of the demonstration of the system to the 

Project Officer and the reviewers in the last consortium and review meeting held in Zaragoza in 

October 2015: 

 

Figure 2: Final Review Meeting. October 2015 at BSH Headquarter 

 

One of the main objectives of UV-Marking project is to demonstrate that unitary customization 

is possible. Because of that a user application for customers to customize Layouts (design and 
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appearance) has been developed. The software has defined areas and customization elements 

for being used by the customer. The customer can import his photos or image files or use the 

available library. The data from the user is easily converted in vectorial files. These files can be 

read by the Laser Marker Prototype and marked in the real production piece.  Emphasis in the 

architecture is put on ease-of-use, stability, performance (productivity), however maintaining a 

high degree of versatility. 

Another important part of the project was the development of different materials to improve 

the absorption of the laser radiation in the UV region of the spectra. A study of the influence of 

different laser parameters (wavelength, power or speed) on the marking system has been 

done in order to adjust laser parameters and marking compositions. Regarding glass-ceramic 

material, the results collected by ILVA during the test performed in the first half of the project 

have identified its glass ceramic as a material with an high level of UV absorption, suitable for 

laser marking; with these results it was possible to select the right technologies and ways for 

achieving the project target.  

In addition, a new glass material, NIG, was developed by ILVA. This new material covers the 

same requirements of the initial one, but reducing cost, increasing optical properties and 

showing new opportunities for the laser process. 

Efforts were made by TORRECID and ICMA for improving the indirect marking technique 

showing excellent results. TORRECID has developed new inks for this technique and new 

ceramic inkjet process for digital deposition of the ink. This ink is cured afterwards by the Laser 

Marker Prototype.  

In the field of ceramics main targets of cycle time reduction and colour decoration are 

advancing according to the schedule. Several material prototypes presenting the desired laser 

decoration properties and covering direct and indirect marking have been prepared. 

 

Figure 3: Glass ceramic marking 
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Figure 4: Ceramic marking 

 

The work package 5 is focused in the polymeric compounds such as ABS, PP and PS. It is 

important to considerate the several additives incorporated in the polymer to adjust its 

properties that may influence the quality of the laser mark. This work package is oriented to 

research on plastics and additives which have good absorption of the laser energy in the UV 

region, achieving a dark (black) and colored UV‐laser marking process on plastics. 

The key aspect of UV‐laser marking is the absorption of the laser radiation on a surface that 

changes its color without any damage to the material. The UV‐laser produces a photo‐

dissociation (photo‐chemical) rather more a multiphoton absorption (thermal impact) which 

leads to material degradation; this last effect is usually caused with IR lasers.  

Current commercially available laser marking chemical additives and pigments however, are 

unlikely to meet the goal of this project and deliver high quality colored markings. These 

technologies generally operate by converting laser energy into conductive heat which causes 

localized charring/burning to give dark brown or grey contrasting marks, usually accompanied 

by damage to the surface of the plastic. In order to make possible the objectives, new 

pigments have been developed during the project. These pigments are sensitive to UV 

irradiation and capable to change from a colorless structure to different colors such as red or 

blue. The result obtained demonstrates the scientific and technical feasibility of using 

reversibly pigments to give high quality color marking in plastics using a 355nm UV laser. 

 

Figure 5: Black and Withe marking in plastic parts. 
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Figure 6: Colour and Black and Withe marking in plastic parts. 

 

Furthermore, different characterization techniques and several tests have been performed to 

evaluate the quality of the mark and to understanding how selected plastic materials are 

affected by laser marking. It was observed that the marks present similar physical resistance to 

test of the basic polymeric material. Also, it has been observed that the UV laser marking have 

no significant influence on the basic chemical structure although some key molecules have 

been changed to achieve the colour. 

Results from the research have been reported in several trade shows, talks and publications. 

Due to the very close to market nature of the project results and the competitiveness of the 

industrial sector, dissemination activities were mostly oriented to the final consumer 

awareness about the benefits of the project results and also to reach final customers. The 

project website www.uv-marking.eu( was established and will be maintained after project end 

in order to publicise the on-going activities.  

Each partner has implemented its own strategy to fully exploit UV-Marking project’s results. 

This exploitation plan is closely related to the sustainability of the project since its activities 

should ensure that the results are used by the target groups and transferred to other contexts 

whenever is possible after the end of the European grant.  

 

 

http://www.uv-marking.eu(/
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Figure 7: UV-MARKING CONSORTIUM MEMBERS 

 

The project has been funded by the EC under the FP7-2012-NMP-ICT-FoF – Factories of the 

Future: 

 

 


