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1. Project execution 
 

1.1. Project objectives 
 
Strategic objectives addresses: 
The main strategic objective was to provide to the automotive industry and to car dismantler effective 
technologies and methodologies for cost-effective, environmental friendly maintenance and 
dismantling operations based on thermo-expendable elements. To do this, ECODISM consortium 
defined the following sub-objectives:  

- Design active systems (thermo-expandable elements) for the several applications 
(composites, plastics, glazing, metals and aluminium), 

- Formulation of the chemicals (adhesives, cleaners, primers) according to the type of active 
systems, the elements to bond (and later to de-bond)  and the targeted stability, 

- Assembly line compatibility of the adhesives at the industrial scale 
- Selection and optimisation of the suitable energy source and methods to bring the energy to 

the bond line 
- Computer modelling and optimisation of the debonding process 
- Definition of a dismantling protocol for further maintenance, reuse or recycling of vehicle parts 

 
Proposal abstract: 
To achieve objectives of End of Life Vehicle directive (ELV), the automotive industry and its suppliers 
need to integrate at design stage of next generation of vehicles, innovative processes and 
methodologies that will be used for maintenance, dismantling and recycling of car elements. Up 
to now, the automotive industry had suffered from a lack of solutions that could combine cost-
effectiveness, quickness, low energy consumption and selectivity for maintenance, dismantling and 
recycling of materials such as plastic, composite, glazing, metals and aluminium parts, which are used 
more and more. 
The objective of ECODISM project had been to provide to the automotive industry ecologic and 
economic processes to overcome these difficulties and improve its competitiveness. This had been 
done through the integration of active systems, within adhesives-primers-cleaners, that are 
expandable when exposing them to an external energy source. 
In order to develop processes for debonding operations, the partners focused their efforts on: 
- Specifications of a wide range of active systems, type, temperature sensitivity range and coating 

preventing degradation 
- Range and type of suitable energy sources (infrared, micro-waves and induction). 
- Computer mathematical model identifying the most suitable microspheres with the trigger options 

to match the adhesive and materials to be bonded and de-bonded. 
- Computer mathematical model identifying the most suitable active systems with the trigger options 

for the application of curing to match the adhesive and the materials to be bonded 
- Processes and methods to use these materials for debonding operationsd during maintenance 

and dismantling operations. 
 

1.2. Contractors involved 
 
The consortium gathers 12 partners from 7 EU countries (6 EU countries and CH) and includes 3 
high tech SMEs. The consortium is representative of the European automotive industry (car maker, 
suppliers for glazings, plastic composites and adhesives, car dismantlers). 
 
The following scheme illustrates the partnership complementarity among the whole value chain : 
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Participant  Specific skills Role of the participants in ECODISM 

SGGF Expertise in glazing 
(manufacturer) 

 Co-ordinator of the project 
 Glazing development, adhesives and de-bonding stability tests 

EFTEC Expertise in adhesives 
(manufacturer)  Formulation of adhesives able to integrate the active systems 

PO 
Expertise in plastics and 
composites (vehicle 
parts manufacturer) 

 Definition of specifications for the primer’s and adhesive’s  characteristics (mechanical, aging resistance) 
 Testing the formulated materials on composites and plastics substrates to verify the reliability of the 
bonding after aging.  
  Verification of the compatibility of formulated materials with production lines.   

EXPANCEL Expertise in 
microspheres (supplier)  Optimisation of microspheres for the targeted applications 

FIAT 
Expertise in assembly of 
vehicle parts (car 
manufacturer) 

 Definition of specifications for dismantling and for the primer’s and adhesive’s  characteristics (mechanical, 
aging resistance) 
 Testing the formulated materials on glass and plastics substrates to verify the reliability of the bonding after 
aging.  
 Verification of the compatibility of formulated materials with production lines 
 Study of LCA and LCC of different active systems developed during the project 

DEBONDING Expertise in active 
systems  Active system design and development based on microspheres 

CERAMICX IR-lamp specialist  Development and optimisation of IR heaters used for the debonding process 

RESCOLL Expertise in active 
systems 

 Disassembling technologies to the automotive industry requirements: choice the most appropriate 
technology, reformulations of primers or adhesives, analysis and characterisation of materials, test and validate 
the developments 

LCPO Expertise in adhesives 
characterisation 

 Understanding of the phenomena to optimise the bonding and debonding processing 
 Follow / guide the technological research from an academic point of view. 

INASMET Expertise in energy 
source and modelling 

 De-bonding of the composite, plastic, metallic, aluminium, and glazing components by application of 
heating by : induction, microwaves, ultraviolet and infrared radiation. Devices able to trigger the de-bonding 
process. 
 Modelling and optimisation of the de-bonding processing. 

INDRA Expertise in dismantling 
 Setting-up of the dismantling protocol 
 Test and validation of the debonding process for dismantling vehicle parts 
 Dissemination and training to dismantlers 

ALMA 
Expertise in 
management of 
European project 

 Day-to-day management, document tracking 
 Consortium animation 
 Management of the intra-consortium communication web-site 
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1.3. Scientific approach 
 
The first step (WP1) of the project was to gather car makers and car dismantlers specifications and 
proceed to frequent technology watch to survey the state-of-the art. 
 
Second step (WP2) consisted in developing two types of active systems: 
- one based on thermo-expandable microspheres that was quite advanced at project start but 

fundamental knowledge was needed to be better understand and control debonding process and 
interface mechanisms 

- one based on active systems that were completely new. 
 
Third step (WP3) consisted in combining those debonding elements in adhesives and secure durability 
of the systems. 
 
The fourth step consisted in assembling different vehicles parts and materials to assess the adhesives 
with the debonding elements and check car makers specifications. 
 
In parallel, two WPs were dedicated to the energy source able to trigger the debonding mechanism: 
- WP6 proposed computer based model to anticipate energy propagation and also optimise it 
- WP5 tested different energy sources (infra-red lamps, microwaves, induction) 
 
WP7 was dedicated to the end user to define the most suitable dismantling protocol and assess 
solution proposed within the project. 
 
A life-cycle analysis and life-cycle cost analysis were also performed to secure the effectiveness of the 
solutions proposed. 
 
 

1.4. Work performed  
 

WP1 - SPECIFICATIONS OF CAR MAKERS & DISMANTLERS, TECHNOLOGY WATCH 
Specifications from car makers and car dismantlers  were defined at project start and reviewed 

frequently during project frame. 

 
Technological surveys were also done each year and technical newsletters published within the 

consortium about state of the art review. 

 

WP2 - DESIGN AND DEVELOPMENT OF ACTIVE SYSTEMS 
At the very beginning of the ECODISM project, two technologies proposed by DEBONDING and 

RESCOLL appeared to be good candidates enough for the purpose of the project. The main 

objectives of the WP2 were (i) to propose some theoretical developments and models based on the 

experimental data obtained before the beginning of the project, (ii) to define new series of experiments 

in regard to the ECODISM main route and finally (iii) to give orientations able to improve the 

implementation of the primer / adhesive systems and the activation of the active agents, TEM from 

EXPANCEL/DEBONDING technology and blowing agents from RESCOLL technology. 

One conclusion of the WP2 is that the TEM debonding technology is quite versatile as it can be used 

for bonding and debonding adhesive systems in vehicles by suitable heating IR lamp for glazing but 

also for other substrate panels. Based on initial DEBONDING experience, several data have been 
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outlined: the temperature window for which the expansion occurs before the degradation of the PUR 

joint, the formulation of primers filled up with TEM is preferred. 

The second conclusion of the WP2 concerned alternative active systems for dismantling, other than 

microspheres. The preferred system is related to the use of chemical agents,  a technology developed 

by RESCOLL. The explored chemical agents are thermo sensible compounds able to liberate gas at a 

certain range of temperatures (so-called “blowing agents”). The gas released migrates to the interface 

adhesive-support and debilitates the adhesion between both.    

Within this deliverable, the advances achieved on this dismantling system will be thoroughly explained. 

Much work has been done so far to highlight the action mechanism of the TEM proposed by 

DEBONDING and the chemical agents used by RESCOLL for dismantling. In both cases the presence 

of cavities created at the interface following the heat activation is responsible of the presence of cracks 

that propagates at the interface for an easy separation. The proof of the mechanism has been given 

by crossing characterization techniques such as SEM, optical microscopy, DMTA and mechanical test. 

In addition, we found that: (i) the new adhesive systems respect the rules of implementation, (ii) their 

adhesion forces during the life-time of the glazing are in agreement with the car manufacturer 

specifications and finally (iii) the dismantling occurs in a temperature range around 168°C, in less than 

2 min., without any PUR degradation and an interfacial failure is achieved. 

 

WP3 - FORMULATION OF CHEMICALS 
Thermally expanding microspheres (TEM) and chemical blowing agents were selected according to 

the specific know-how of project-partners DEBONDING and RESCOLL. The selection was supported 

by WP2 (LCPO).  

Microspheres were formulated in PU-primers and cleaners and the products were investigated with 

regard to storage stability and mechanical properties of cured products, including ageing.  

It could be shown, that the bonded system including TEM as active compounds incorporated into the 

PU-primer fulfils the requirements of the automotive industry according to specification regarding the 

mechanical properties.  

The initial loop investigated the storage stability of microspheres, used as delivered by EXPANCEL. 

These were not storage stable due to the water content of the microspheres. After establishing a 

drying process storage stable systems could be fomulated. 

Storage stable systems including TEM have been produced and delivered in suitable quantities to 

project partners. The selected adhesive system is commercially available from EFTEC 

Formulation of chemical blowing agents in the adhesive shows the feasibility of this approach for 

debonding, however a total reformulation of the adhesive would be required to maintain the 

specification and to ensure the industrial usability. Tested active blowing agents showed 

incompatibility with the adhesive and the storage stability was not given. RESCOLL developed an 

encapsulation process and delivered encapsulated blowing agents to EFTEC in order to produce PU-

adhesives with good storage stability. 
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Blowing agents (others than TEM) have been introduced in the primers for adhesive systems different 

from PU-adhesives as well. Then, the assemblies have been tested from a mechanical point of view, 

in order to characterize their resistance to the dismantling. These tests have been carried out before 

and after heat activation in order to evaluate the dismantling efficiency. 

 

WP4 - ASSEMBLY LINE COMPATIBILITY OF ADHESIVES 
 

Project objectives for each materials to be bonded were to ensure the proper mounting with adhesives 

defined in WP3 in the frame of present and future assembly lines (Line Compatibily) and to ensure as 

well the durability of the bonding and of debonding properties 

 

- Bonding and debonding capability were tested on plate samples and in real scale (tailgate) with 

good results for composites materials. 

- Following tests were performed for glazing 

o bonding capability of samples prepared in lab scale and in industrial conditions, 

o bonding capability of glazing of complete cars in industrial conditions 

o debonding capability of real glazing on tailgate  

o participation to dismantling tests on real glazing of complete cars with WP7 to define a 

dismantling protocol. 

In all cases results achieved were completely good referring to specifications defined in WP1. 

- Tests on chemicals for metals and aluminium have shown problems related to high temperatures 

used in the considered bonding processes. In some case active agents can have degradation at 

the curing temperature of adhesives in other cases the temperature of activation is too high for our 

uses 

 

Durability of the debonding capabilities according to car manufacturers specifications defined in WP1 

was tested and all results were OK 

 

WP5 - SELECTION OF ADAPTED ENERGY SOURCES 

Different energy sources were investigated to deliver energy to the bond containing the active 
systems. The objective was to identify the most adequate energy source according to the active 
system, adhesive, materials bonded and vehicle part frame. Infra-red, microwaves, ultra violet and 
induction were assessed. 

5.1 IR energy source 

Glass / metal system:  

Most of the experimental work on IR radiation has been conducted on glass-to-metal systems, 
which was considered the main target for the project. Different experimental work on IR 
radiation has been performed by different partners The entire set test of performed by different 
partners both at a laboratory scale and even on up-scaled complete backlites allowed getting 
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an experimental confirmation of the technical viability of the IR technology as energy source 
for triggering the ECODISM debonding effect. 

IR has been proven as an appropriate technique to get the required heat into the bonded 
system allowing the active layer to reach the triggering temperature required for debonding on 
very few minutes and reaching a complete zero-lift force to separate de debonded elements. 

However, some limitations and drawbacks can also be assessed, and they have to be closely 
observed on the sub-sequent phase of the project dealing with the up-scaling of the 
technology to a pilot-plant scale. They are related to the energy efficiency and the adhesive 
degradation / process control. 

IR source for plastic/plastic debonding:  

Due to the relatively high IR absorbency of plastic materials, the surface exposed to the IR 
source will always be considerably hotter than the opposite surface where the adhesive and 
active layer are located. Apparently, thermal gradients larger than 20-30ºC throughout the 
thickness of the sheet cannot be avoided. Consequently Applicability of the technology would 
strongly depend on the actual values of both the triggering temperature and the maximum 
temperature that the exposed material can withstand 

 

5.2 MW energy source 

Experimental evaluation of the viability of the technology at a laboratory scale has been run. Not 
really promising results have been obtained. Technically speaking it cannot completely be 
discarded, but based on the results, it is not recommended to consider this technology as an 
appropriate alternative to IR heating since it shows very similar concerns related to the need of 
implementing a very fine control to avoid PU adhesive overheating, and moreover MW technology 
has further potential comparative drawbacks (cost, complexity, safety, …). 

 

5.4 INDUCTION energy source 

Experimental evaluation of the technology has been carried out. Laboratory scale debonding tests 
have been run on technological samples, showing very promising results. Consequently some 
preliminary experiments have been prepared and carried out at a pilot plant scale on the 
debonding of complete backlites. Those full scale tests have experimentally demonstrated that the 
technology can be a promising alternative candidate to IR heating, showing important potential 
advantages (particularly power consumption and simplicity of the required equipment). Similarly to 
the IR case, the appropriate control of process is a key issue, and specific recipes for each car 
model should be established. 

 

5.4 UV energy source 

Based on simulation results (coming from WP6 – THERMAL code) a theoretical assessment was 
performed about the adequacy of the technology. A very important temperature gradient in the first 
layer of glass is achieved as a result of an UV heating, basically due to the extremely poor UV 
transmissivity. In comparison with IR and MW heating, the temperature on the outer surface of the 
glass predicted by the numerical simulation is noticeably higher. This relevant difference allows 
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foreseeing both the damaging of the glass section and/or the degradation of the PVB prior to 
reach enough temperature in the active layer to trigger the de-bonding effect. 

The above described discussion allows concluding the inadequacy of UV energy source for the 
ECODISM de-bonding effect. The rest of the energy sources considered, show a clearly larger 
potentiality for the application. 

 

WP6 - COMPUTER MODELLING AND OPTIMISATION 

Four possible external energy sources (Infrared, Induction, Ultraviolet and Microwaves) were identified 
in WP5 to increase the temperature of the Thermo-Expandable Microspheres (TEM). Computer 
modelling has been done within WP6 in order to identify the most appropriate technique from a 
thermal point of view for the dismantling process. Tempered and laminated glass assemblies have 
been analyzed, taking in each case the proposed energy sources into account. 

In this frame, Inasmet-Tecnalia has developed a computer code called THERMAL for computer 
modelling the dismantling process. The program is based on the Finite Element Method (FEM) and 
has been designed for the Windows environment. Once described the particular dismantling process, 
THERMAL generates automatically the finite element model, writes the pre-processing files and solves 
the transient heat transfer equations. Temperature distributions across section of the windshield for 
particular instants and temperature histories for particular areas are returned as main results. All this 
process happens transparently to the user and therefore, THERMAL can be employed by people who 
are not familiarized with the use of programs based on numerical methods. 

Regarding the obtained conclusions, the simulations show that the most suitable energy source for a 
dismantling process is the heating through microwaves. However, other reasons (price, availability, 
security …) suggest the infrared lamp as the most suitable way for the heating of the TEM.  

 

WP7 - DEFINITION OF THE MAINTENANCE AND DISMANTLING PROTOCOLS 

The WP aimed first at defining the setting-up protocol to use adhesives formulated in WP3 with active 
systems proposed in WP2 and then to define the dismantling protocol. Second task aimed at testing 
and validating the dismantling protocol. 

Setting-up and dismantling protocols were well defined and allowed to perform tests. A protocol for 
maintenance was also defined ; comparisons between dismantling and maintenance companies were 
also made. Different tools which can be used were also investigated and tested, this allowed to get a 
complete overview of advantages and drawbacks of each ones. This allowed the partners to define 
tools and equipment to be used for further dismantling based on active systems developed in the 
project. 

A prototype was developed to perform the dismantling tests. Full scale dismantling tests were 
performed in dismantling plant and presented very good results. Glazing was dismantled thanks to an 
IR lamp panel developed within the project (WP5). 

Main achievements concerned both TEM technology and PU modified with ADA technology: 

- Debonding capability was proven at medium and large scale for TEM technology, 



TST4-CT-2005-516333 ECODISM 
D9.2d Publishable Final Activity Report [confidential] 

 

Ref. : D9.2d-PFAR.doc  Page 11 / 16 

- Debonding capability is proven at full-scale scale for PU modified with ADA (even if total 
debonding of the part is not achieved due to optimization needed in the activation source), 

A complete dismantling workstation was developed and tested and demonstrated its potential for a 
very rapid industrialisation. Dismantlers now rely on car makers decision to use or not the adhesives 
formulated with the active systems in the project. 

 

WP8 - LIFE-CYCLE ANAYLSIS, DISSEMIATION AND EXPLOITATION OF THE RESULTS 
 

The aim of this WP3 was to establish a life-cycle analysis and life-cycle cost analysis of the proposed 
active systems and to promote dissemination and exploitation activities. 

The dismantling of glazing from a complete car and the disassembly between different parts of a 
tailgate were assessed, using data coming by other tasks of Ecodism. Several dismantling methods 
were analysed and also a comparison with traditional cycles was performed.  

LCA and LCC consider the calculation divided in three phases: production, use and end of life. This 
had been fully taken into account. Both active systems developed during Ecodism project were 
assessed as well. 

Regarding glazing, the two active systems developed in the project demonstrated to be the best 
solution compared to other methods. However it needs a big investment in specific dismantling tools  

for IR heating panel or for induction tool ; consequently only large dismantling companies might be 
interested to this opportunity.   

Regarding plastics tailgate data showed that the disassembling of a tailgate can be very interesting for 
both ecological and economical point of view.  

Several actions of dissemination were carried on in Europe and in the USA as well where number of 
end of life vehicles is huge.  A final event was also organised to demonstrate the efficiency of the 
solution proposed, several journals were present as well as other industrials (Renault) and research 
centres (Fiat). 

Exploitation activities encouraged further use f the technology, a patent is pending. Beyond the 
automotive industry, the aeronautic might present serious opportunities for active systems exploitation. 

 

WP9 - MANAGEMENT OF THE PROJECT 

The project was very well managed by a SGGF – for technical activities – and ALMA for non-technical 
activities. The team was very efficient and promoted a very good project dynamic. All deliverables and 
reports were delivered on time and project objectives were achieved in respect with quality expected, 
timing (a 4 months extension was decided to promote project results), and budget (only 2% of budget 
deviation). 
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1.5. Achievements versus objectives and state-of-the-art 
 

WP State-of-the art at project start Project objective Project achievement 

WP2 Two patents already existed at the beginning of 
the project: one from DEBONDING that 
concerns TEM in an adhesive and in a primer, 
the second from RESCOLL on the use of 
blowing agents in adhesive and primer 
formulations for an easy dismantling. 

Increase of the knowledge concerning the 
mechanisms involved in both technologies.  
Development of specific characterization 
methods capable to improve our knowledge. 

Mechanisms and models that explain the role of 
active species involved in both technologies 
were proposed.  
Specific characterization methods capable to 
identify the mechanisms involved in the 
dismantling step were developed.. 

WP3 No formulated adhesive integrating any active 
system was existing prior to project start 

Formulation of chemicals Delivery of samples to project partners according 
the specification of the automotive industry 

WP4 No knowledge about the possibility to use active 
systems on assembly lines  and about the 
durabilities of the performancies 

Ensure the proper mounting with adhesives with 
present and future assembly lines (Line 
Compatibility) 
Ensure the durability of the bonding and of 
debonding properties 

No problems of compatibility with industrial 
assembly lines  
Good durability of bonding and debonding 
properties.  

WP5 IR lamp was known to have a potential for 
debonding using MS technology.  
Other energy sources had not been investigated 
prior to the project 

Assessment about adequacy of different energy 
sources form triggering the ECODISM 
debonding effect based on lab-scale 
experimental results 

Each one of the four selected energy sources 
(IR, MW, UV and INDUCTION) have been 
addressed. IR & Induction have been proven as 
the best candidates for an efficient application. 
IR was selected as the most appropriate one 
and full-scale pilot plant tests have been run to 
prove its adequacy. Induction heating has also 
been proved as promising technology form an 
energy efficiency point of view. UV and MW 
have been discarded 
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WP6 No specific software for the dismantling process 
existed. General heat transfer codes available.  

Computer modelling of the dismantling process 
and identification of the most appropriate 
external energy source.  

The dismantling process has been modelled and 
the most suitable external energy source has 
been identified. Thermal software available. 

WP7 Traditional dismantling protocol existed at project 
start (piano wire to dismantle the windshield) for 
other vehicle parts no method was existing 
(tailgate skin for instance) 

Propose a protocol for maintenance and 
dismantling of several vehicle parts and 
materials 

With glass 
TEM route / IR irradiation : Demonstrated at Lab 
scale / Mid-scale / Full scale 
ADA / IR irradiation : Demonstrated at Lab scale 
/ Full scale in progress 
 
With plastic (PP / SMC hatchback) 
TEM route  : experimentations at lab scale 
ADA: feasibility at lab scale 
Propedeutical trials made by debonding : De-
Bonding TEM Technology By Electro – Induction 
Heating - request an intermediate epoxy layer, 
and other chemicals 

WP8 No calculation about LCC and LCA on this topic -  perform LCA and LCC 
- ensure proper dissemination and use of the 
knowledge 

LCA and LCC showed that Ecodism dismantling 
processes are good for ecological and economic 
point of view. 
Patent was submitted. 
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1.6. Impact of the project on its industry or research sector 
 

WP 
ref. 

Expected impact at project start Actual estimated impact of the project Further activities to carry on to bring results 
to the market 

WP1 Provide a survey of different technologies 

allowing to dismantle different vehicle parts 

This survey provides a complete overview of 

different technologies and potential markets. It 

might help the partners to promote their project 

outputs. 

Not relevant for this WP 

WP2 Generate new knowledge to better understand 

debonding mechanism  

Debonding mechanism and interactions with 

adhsives have been studied and allowed better 

formulation and optimisation of process 

proposed by ECODISM 

Not relevant for this WP 

WP3 Provide the automotive industry with new 

adhesives integrating active systems respecting 

the car makers specifications 

Adhesives integrating active systems were 

formulated, ageing and durability were proved 

as well, this should help partners to promote 

project outputs to car makers. 

If any car maker decided to use technology 

proposed, production of adhesives will have to 

be brought from few kg to tons of adhesives. 

WP4 Tests adhesives with active systems and 

debonding energy source on different vehicle 

parts and materials 

Assembly tests were done on different vehicle 

parts and materials, demonstrating the potential 

of ECODISM results 

Integrate the new adhesives to car maker 

processes and prove reliability at industrial 

scale of the process 

WP5 Provide adapted energy source to allow 

efficient dismantling 

Project investigated different energy sources 

and highlighted potential of IR, induction 

heating 

Use of energy source to trigger the active 

systems will depend on the use or not by the 

automotive and aeronautic companies of 
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ECODISM output. Would they decide to use it, 

specific assessment of the best energy source 

according to the material and configuration will 

have to be done 

WP6 Deliver computer based model to predict and 

optimise energy delivery 

A computer model was designed allowing to 

change different parameters and anticipate and 

control the energy delivery. 

Not relevant for this WP 

WP7 Provide dismantlers with efficient protocols Dismantling tests performed along the project 

and in particular during final event proved the 

success of solutions proposed within ECODISM 

project 

INDRA will continue to work with dismantlers ; 

however potential use will now rely on 

carmakers decision to integrate or not the 

technologies proposed by ECODISM 

wP8 Deliver a LCA and LCC analysis  LCA and LCC demonstrated the interest of 

technologies proposed within the project, it 

should thus promote further industrial 

exploitation 

Update by each car maker and dismantler 

according to their own industrial processes 
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2. Dissemination and use 
 

Result 
(description) 

Sector(s) of 

application 

Timetable for 

commercial 

use 

Patents or 

other IPR 

protection 

Owner & 

Other 

Partner(s) 

involved 

Contact details 

(name, phone, e-mail) 

ThermoExpandable 
Miccrospheres 
integrated in 
adhesives 

Automotive 
industry 

10-15 years Patent DEBONDING 

Peter Bain 

peter@de-bonding.com

+44 11 32 534536 

Active systems 
integrated in 
adhesives 

Automotive and 
Aeronautic 

industry 
10-15 years 

Patent + second 
patent pending 

RESCOLL 

Konstantin Sipos 

konstantin.sipos@rescoll.fr

+33 540 00 64 99 

Computer code to 
model energy 
transfer in a car 
body 

Labs and 
automotive 

industry 
2 years 

Copyright might 
be investigated 

INASMET 

Iñaki Garmendia 

inaki.garmendia@inasmet.es

+ 34 943 0036 50 

IR lamp panel 
design and 
associated system 
control to deliver a 
specific  IR 
spectrum 

Any industry 
interested in 
controlling IR 

spectrum 

2 years Secrecy CERAMICX 

Frank Wilson 

frank@ceramicx.com

+353 28 37510 

ECODISM 
dismantling 
strategy 

Car makers and 
dismantlers 

10-15 years Publication 
All, mainly 
LCPO and 

SGGF 

Eric Papon 

papon@enscpb.fr

+33 540 002 231 

Jean-Louis Bravet 

jlouis.bravet@saint-
gobain.com

+33 3 44 92 36 07 
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