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Description of Project 

 
QCOALA is a FP7 European funded project within Theme 3 ‘Information and Communication 
Technologies’ (FP7-ICT-2009-6). This project is a collaboration between EU companies and research 
organisations with the objective of developing a new dual-wavelength laser processing system for welding 
thin-gauge aluminium and copper, 0.1mm to 1.0mm in thickness, with integrated process monitoring and 
in-line non-destructive inspection, and establishing its capability to provide a reliable, high-speed, low-
cost and high-quality joining solution for electric car battery and thin-film photovoltaic (PV) cell 
interconnections. 
 
Through fully integrated process ICT and Statistical Process Control (SPC), the new system will facilitate 
in-line quality control, as well as a higher level of automation in manufacturing, and thereby achieve 
higher yield and throughput, for both these high-in-demand applications. This project will help the 
Beneficiaries, with expertise in the constituent components of the new system, to increase their annual 
turnover between 15 and 25%, their productivity between 50% and 100% and their yield between 2 and 
10%. 
 
The consortium is composed of companies and research institutions with expertise in different domains, 
including laser system development, laser materials processing, quality monitoring control and non-
destructive weld inspection and will seek to develop the following innovations:  
 

 A new laser processing system for welding of aluminium and copper interconnections in electric car 
battery and thin-film PV panel applications. The system will be based on a pulsed platform (µs to ms 
pulse duration, up to tens of Joules pulse energy) and capable of generating and delivering both the 
near-IR and green wavelengths. 

 Real-time temporal pulse control allowing thermal management and closed-loop control of the 
process. 

 Weld quality improvement strategies based on processing parameters, including wavelength, spot 
size, beam quality, pulse length, average and peak power, and repetition rate, for aluminium and 
copper.  

 A weld monitoring system comprising fast-rate image acquisition and processing algorithms for 
imperfection recognition in laser-welded aluminium and copper interconnections. 

 A digital radiography and eddy current weld inspection system with Automatic Defect Recognition 
(ADR) for aluminium and copper interconnections. 

 
The concept of QCOALA is to develop a laser source with a dual-wavelength beam delivery system 
tailored to the welding of electric car battery and thin-film PV cell interconnections. Welding strategies will 
be developed to suit these applications and materials, and are integrated with process monitoring and 
non-destructive inspection sensors.  
 
The market for Electric Vehicles (EVs) and Hybrid Electric Vehicles (HEVs) is growing rapidly, and, with 
this, the need for batteries. Lithium-ion batteries require several stages of construction, with one particular 
stage requiring the joining of highly-conductive aluminium (or copper) tabs to the electrode cell ends of 
the battery (Figure 1). Laser welding is being considered for replacing the current joining technique, which 
is considered too slow and produces too many weld imperfections. 
 



Figure 1 Image of super-capacitor battery type (Image courtesy of 
Volkswagen). 
 
Super-capacitor batteries comprise a ‘bank’ or ‘stack’ of batteries, which are interconnected using 
aluminium (and sometimes copper) tabs. The cumulative aluminium weld area determines the electrical 
conductivity of the connection, and as such, the performance of the device. Laser welding offers the 
advantage of high-speed, low heat input and low-distortion compared with more the conventional 
resistance spot or TIG welding process. 
 
The second application addressed in the QCOALA project represents a key technology in the future PV 
industry. Flexible organic and inorganic solar cells are increasingly becoming important as an alternative 
source of energy (Figure 2). An outstanding question is how to interconnect the individual cells? Flexible 
metal tabs or foils, generally made of aluminium or copper, are welded to the cells to form modules. An 
accurate, low heat input process is required, since PV cells on <100μm thick foils are extremely fragile 
and sensitive to mechanical, chemical and thermal stress. Laser welding offers the advantage of a low 
chemical, thermal and mechanical impact.  
 

Figure 2 Image of flexible solar cell (Image courtesy of Flisom). 
 
Objectives 

 To develop a new laser processing system for the welding of thin-gauge aluminium and copper, 
0.1mm to 1.0mm in thickness, with integrated process monitoring and in-line non-destructive 
inspection. 

 To establish its capability to provide a reliable, high-speed, low-cost and high-quality joining 
solution for electric car battery and thin-film photovoltaic (PV) cell interconnections.  

 
Work performed during the first 12 months of the project  
 
Within the first 12 months period of the project the following work was conducted: 
 

 The QCOALA specification and development approach based on end user requirements was defined. 

 A laser system technology assessment of options suited for the applications and materials under 
investigation in this project was produced. 

 A low power dual wavelength (green and infrared) laser test platform was defined. 

 The effect of laser and processing parameters on welding performance for aluminium and copper at 
1064nm wavelength was established. 

 Initial work on the integration and qualification of the weld monitoring system prototype for 1064nm 
was conducted. 



 A list of typical imperfections in test samples based on the specific details of the end-user 
requirements was collated. 

 An initial assessment of eddy current and digital radiography inspection was conducted. 

Additional exploitation and dissemination activities that were conducted: 
 Preparation of a press release flier on project start. 

 Preparation of a QCOALA power point presentation  

 Design and maintenance of project website.  

 
Results achieved during the first 12 months of the project (first period) includes: 
 

 A dual wavelength (combined 532nm and 1064nm wavelengths) laser test platform prototype for thin 
sheet welding (Figure 3) 

           Figure 3 Dual wavelength test platform (Images courtesy of LASAG) 
 

 

 Weld Monitoring System (WMS) prototype for 1064nm. To be used in quality assurance of the high 
performance laser welding of thin-gauge aluminium and copper interconnections.   

 

 Development of an on-line temporal pulse control system with respect to the closed-loop control of 
the laser welding process. 

 
 Database to contain welding monitoring data. 

 

 Initial assessment of eddy current and digital radiography methods to detect small defects (up to 
sizes of a few tens of nm) in thin-gauge aluminium and copper interconnections using modelling and 
experimental work. 
 

 Weld processing parameters have been investigated at 1064nm and 532 nm wavelength, for joining 
aluminium to aluminium, copper to copper and aluminium to copper. Processing parameters 
investigated include wavelength, spot size, beam quality, pulse length, average and peak power, and 
repetition rate(Figures 5 & 6)  

 

                   
 

 Figure 5 Spot weld of 3x0.1mm thick copper foils, Figure 6 Reproducible spot welds with a 532nm laser. 
        at 532nm (Photo: TWI)                                            (Photo: TWI) 

 



Expected final results and their potential impact and use 
 

It is expected that the following will result from the QCOALA project:  

 

 A new laser processing system will be developed and tested for the welding of aluminium 

and copper interconnections in electric car battery and thin-film PV panel applications. The 

system will be based on a pulsed platform (µs to ms pulse duration, up to 30J pulse energy) 

and capable of generating both the near-IR and green wavelength through a dual-wavelength 

beam scanner. 

  

 Development of a dual-wavelength beam scanner.  

 

 Real-time temporal pulse control allowing thermal management and closed-loop control of 

the process. 

 

 Weld quality improvement strategies based on processing parameters, including wavelength, 

spot size, beam quality, pulse length, average and peak power, and repetition rate, for 

aluminium and copper.  

 
 

 A weld monitoring system comprising fast-rate image acquisition and processing algorithms 

for imperfection recognition in laser-welded aluminium and copper interconnections. 

  

 A digital radiography and eddy current weld inspection system with Automatic Defect 

Recognition (ADR) for aluminium and copper interconnections. 

 

If the above results are achieved, they will facilitate the introduction of advanced automation into 

mainstream manufacturing, and promotion of the development of an early European market for advanced 

technologies such as electronic and photonic devices, control and new assistive automation and robot 

systems. This will result in the growth in European equipment and product manufacture and the resultant 

increase in jobs. 

  

The impact of QCOALA in its concept is fully embedded into the manufacturing part of the European 

Economic Recovery Plan (EERP), i.e. Factories of the Future, and the Information and Communication 

Technology research theme of the Cooperation Work Programme. Moreover, through the applications the 

work is centred on, its impacts also extend to both the Energy-Efficient Buildings (through the PV 

application) and the Green Car (through the electric battery) initiatives. Its impacts will be felt not only in 

the ICT arena, but in a number of other Research themes, in particular, NMP, Energy, Environment and 

Transport. 
 
Project website 
 
More information about the QCOALA project can be found in its website: www.qcoala.eu. 
 
The research leading to these results has received funding from the European Community's Seventh 
Framework Programme (FP7/2007-2013) under grant agreement n° 260153 


