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PUBLISHABLE EXECUTIVE SUMMARY

This report covers the work carried out in the selcperiod of the Emishield project.

The main body of this report is a précised overvidhowever, more detailed
appendices are attached to cover the technical prodram.

The Emishield project proposes to develop a noaskgt and seal system used for EMI
shielding. The new system will reduce the time ifstallation and maintenance and
dampen 85 dB. Furthermore the system will sustalra® water tightness and 4 bars
gas tightness.

After the commencement of the project, it was dised that some of the work needed
to be reviewed, this according to discussions dfier3-months meeting. Prior to the 3-
months meeting, it was seen that the proposed P@dBEher material didn't have the
required properties, and therefore a new mateadlth be found. The consortium found
it necessary to perform a few minor adjustmentfhi&work description in the annex 1.
The review affected work package 1, 2 and 3, witioker the scientific studies, the
development of CNT enhanced PC/PE composite, amddéivelopment of a flexible
CNT PC/PE extruded film. The new tasks cover thendific understanding of
conductivity in different grades of fillers, sciditt understanding of double percolation
development of correct compounding technique anekldpment of a new gasket
design. The work described in the rest of the damtnwill be referred to the reviewed
work program.

Progress has been good in a number of tasks; goksl have been made, especially
with the new partner Bekina that joined the consortafter the project start. They have
been highly involved and have contributed a lah®success in the project.

The first trials were initially delayed due to clganof matrix material and problems
finding the right equipment and process paramdterthe new polymer.

The project is progressing and the planned schethdebeen partly changed to better
reflect the predicted timescales of the tasks basedhe knowledge that has been
gained during the first part of the project. All etiegs have been well attended and the
partners have been actively involved in the reseeark.

The project has created a web site for the comhisedf an on-line administrative tool
for the partners (password protected) and web poeseThe web site can be seen via
http://emishield.pera.com. The public project sumntan be viewed by selecting “The
project summary is here” in the bottom of the wigb. s
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section 1 - PROJECT OBJECTIVES & MAJOR ACHIEVEMENTS DURING T HE
REPORTING PERIOD

1.1 Overview of General Project Objective

The overall objective of our work is to develop@vel gasket and seal system used for
EMI shielding. The new system should reduce the tian installation and maintenance
and effectively shield for EMI. Furthermore the tgys should have good water and gas
tightness.

Installation — Develop a product that is produced by fewerspeotmpared with to-days
sealing and gasket product to reduce at least 2@%ime spent on use, maintenance
and installation. In addition the product will b#esed to a total cost of less than €200
per unit to the SME EMI shielding user, well beldat of current EMI shielding
products.

Sealing— Develop a sealing gasket that can sustain 6vites tightness and 4 bars gas
tightness.

Shielding — Shield for electromagnetic interference by dammmeg facility of 85 dB in
the 100Mhz to 3 Ghz aredhis is the main frequency spectra for commercialon
military shielding in 96% of the SME market for Elghielding.

FP6 — CRAFT Emishield Project 6 Final Activity report — Reporting Period 1 and 2
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nt for Reporting Period 1 and 2

The specific objectives for the project period frod09/2005 to 29/02/2008 of the project are sunmadrin the table below.

Deliverable | Task Partners Involved Obijective Achieement During Reporting Period
Investigation of the single and multi walled CNT in
Roxtec o _ - t.erms'of material price and potential as conductive
D1 11 Fange Scientific understand_mg of conduc_tlwty in diffetegrades o fillers in _polym(_ars. o _
' Pera CNT both multi walled and single walled CNTs. Comparison with other potential filler material.
Analyze the potential problems with different fikeand
the dispersion.
Task Completed
Investigation of the maximum EMI shielding that is
Roxtec possible when using the double percolation tecteiqy
D2 12 Fange Scientific understanding and of double percolatioRC/PE and compare this with other techniques.
' Pera and EMI shielding properties in CNT enhanced PC/PE. Developing a compounding technique for CNT and
Crif other fillers.
Task Completed
Roxtec Scientific understanding of extrusion techniquesofatimal Develop a method to manufacture test samples.
Fange handling of CNT enhanced polymers to ensure a cofiten Develop a method to measure the conductivity with
D3 1.3 ; . L ; . ; : e
Pera extrusion technique, In addition the design propsrbf the varying material composition.
Crif EMISHIELD project will be investigated. Review the proposed gasket design.
Task Completed
Roxtec
ange Feasibility and technological risk review meetiRisk Re"'.eV_V t_he results of t_he scientific studies tapfiar
Pionet . . maximizing the potential for success of the neages
D4 14 Tei assessment report, Standards conformity report;fidation
einsa Plan. of the work program.
ABB Task Completed
Pera
Crif
FP6 — CRAFT Emishield Project 7 Final Activity report — Reporting Period 1 and 2
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1. Investigation of other gasket designs that are tsdaly

Roxtec 2. Investigation of important parameters that caruigrfice
Pionet Investigation of how to improve the gasket desigd make ) gatio P P
D5 21 - the properties of the gasket.
Pera the gaskets more users friendly. . . .
. 3. Develop a new gasket design that is more userdiyen|
Crif ) - .
and that fulfill our technical requirements.
Task Completed
1. Compare different material that can be incorporated
Roxtec the new design.
Bekina . . 2. Investigate the properties of the material soithat
D6 2.2 Pera Study the properties of the selected materials. fulfills the mechanical, fire resistance and the
Crif conductivity requirements.
Task Completed
1. Estimation of the production and material costthef
Roxtec . . .
Bekina Invesnggte and estimate the necessary changksin t new type pf gasket. . '
D7 2.3 Pera production and the costs to realize the new gaskets 2. Investigation of the changes that will be necesgatle
Crif production.
Task Completed
Roxtec
Bekina Feasibility and technological risk review meetiRisk 1. Review the results of the scientific studies tandlar
D8 2.4 Pionet assessment report, Standards conformity report;jfidaton maximizing the potential for success of the neages
Pera plan. of the work program.
Crif Task Completed
Mid term dissemination plan m_cludln_g contaqt .t“‘q“.“"a' 20 1. Promotion of the project to grow market interesttfe
Roxtec end users for early market stimulation. Particgain two
- . o EMISHIELD product.
D9 25 Pionet relevant trade fairs to contact new distributorpdbke of - . L
X . . . . . 2. ldentification other possible applications.
Teinsa website presenting the first technological resulthe Task Completed
development work P
D10 3.2 Bekina Production of samples that will be used &asure the Based of the compounding investigations perfornia) (

properties of the material.

shielding tests were performed on the following poomd
combinaision: standard Ghislaved layer + 3 % CNTid¢yl +
flameretardent ATH.
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Matrixes have been defined to make plates (2mmknieiss) i
order to test the EMI property of ehdifferent compoun
combination.

Task Completed

D12

4.1

Roxtec

Design and fabrication of prototype for BEMISHIELD
gasket

Design and fabrication of prototypes has been mhdsughou
the project. Until today’'s date the design has beerified §
coupk of times and new design proposals coming uplese a
overall combination of the different aspects to etakntg
consideration in such a complex project. The trizdve bee
showing promising results, and further step is tatkeachieve th
final design of a new EMC product range.
Task Completed

D14

4.3

Roxtec

Successful demonstrations to the proje¢hees of the case
study prototypes. Validation of the commercial Viiggpof the
technology application, including feature beneditsl cost
implications, by representatives of the primargéamarket
sector.

During the meetings it has been discussed and &eallby th
partners any possible design proposals and by diving the
immediate response on the design itself, and al#o nespect t
the above mentioned parts. As price, production casy
installation time and maintenance cost.
When designs have been worth looking further omtagbype
have been made. These have been presented tollyasefiec
strategic customers in the field aslmas the internal sales for
with subsidiaries and distributors.
The proposed designs have been well accepted binfibreneg
people.

Task Completed

D11-D15

3.3-4.4

Pera

Feasibility and technological risk review rregtRisk
assessment report, Standards conformity reportjfidation
Plan

The problematic was the processing of the EPDM
compounding availability with CNT. As showed in thétures
below, the CNT percentage could influence a lot ghecessin
and quality (tightness and hardness) of the rupbeatuced.
The first mitigation action was to set up a testrirdo determin
the optimum percentage of CNT to use.
The second mitigation action was to introduce TRfemial
instead of EPDM.

Task Completed

D16

51

Roxtec

A report on potentially competitive patesutsl a plan for
patent application(s) if required with exploitatiagreements
between the partners.

To get a clear picture we have asked the PatesrhaitsStrom &
Gullikson to perform an investigation for possildenflict with

other patents and to see which possibilities we lavapplicatiof

FP6 — CRAFT Emishield Project
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for patents at this stage.
They have been asked to make a search for elastoaterial fo
electromagnetic shielding. The search has been diom
European, German, English and internaiopatent applicatior
and patents.
Task Completed
D18 5.3 Fange 2 papers presented at 3 conferences andBewrhjbitions |A paper was writen and submitted for for the 6tkednationg
with at least between 50 and 2000 attendees reégplgcand |conference on Materials processing for propertiead
production of 2 publications in the form of editds, technicgperformance in China arrranhed by the Symposium
papers and industry press Nanomaterials and nanostructures.
D20 55 Teinsa 150 companies contacted directly to proni@eroject A advertisement brochure has been created to psaimtie
results. 40 companies stimulated to apply or usedhults in |[Emishield results for 154 company.
their future product strategy. 25 companies engayeeétaile¢A mailing list created by SIRRIS will be used wlaemore tha
knowledge or technology transfer, 3 years postagtoj 2000 members subscribduatp://techniline.sirris.bg/
completion. 5 European companies facilitated tatie Task Completed
results in the generation of new products or sesyi@ years
post project completion.
D21 6.1 Roxtec Delivery of dissemination and use plan (DUFjnal version|Roxtec created a dissemination plan
Task Completed
D32 Roxtec Design and building of public website fassgimination of |Roxtec created a web site to promote the projecttse
results and market stimulation. In addition a pshmible Task Completed
extended summary of the final report will be added

FP6 — CRAFT Emishield Project
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1.3 Changes During First Reporting Period

Changes to Work Program

Prior to the 3-months meeting, it was seen thatititélly proposed film concept

wouldn’t improve the gasket and was difficult t@@mporate in the design. Moreover it
was seen that the properties of the material wassufficient to reach desired EMI

shielding performances.

The consortium discussed different approaches an@s decided that EPDM rubber
would be used as gasket matrix material. The ctinsorfound it necessary to perform
a few adjustments in the work description. Theaemwill affect work package 1, 2 and
3, which cover the scientific studies and the dewelent of the composite material.

Partners and Budget changes

Bekina have been invited into the Consortium byrtrembers in order to replace DKI
which wanted to be removed from the project. DKiisdget has been reassigned to
Bekina; the overall figures have remained the same.

ABB Power Technologies AB withdraws from the EMIEHD project. In the last few
months the ABB Power Technologies AB business haise gthrough a major re-
structure, including staff changes and strategyngla to our manufacturing process.
Therefore, ABB Power Technologies AB could not padevto the project the requested
efforts.

General comment

The project start date was 01/09/2005, howeverderato ensure that all partners could
attend the kick off meeting this was delayed Wail10/2005.

Furthermore, we have been delayed due to diffesilfinding an external partner that
could make the necessary EMI shielding measuremdisse measurements are a
critical for the project. An external partner wasimd and during the summer we were
in the negotiation phase. A contract was estaldishehe end of the summer and the
first tests were carried out in October. We ark wtiiting to get the complete report
from the tests, but have seen the first resultstlaeg look very promising. We will now
be able to catch up with the time and be able ltovioinitial schedule.

It was seen during the work in WP2 that more infation about the final gasket
material was needed before the final adjustmeniise@esign could be made. Therefore
some of the work in WP 2 has been postponed, andvidrk in WP3 has started at an
earlier stage. This has not caused any delayseipibiect as a whole but caused some
investigations to start earlier and other to sdittle bit later than planned according to
the Annex 1.

The initial person responsible for Roxtec, JoakirallkVist left the company (June
2007) and has been replaced by Ulf Hildingsson.aAsonsequence, the project was
delayed for almost two months.

FP6 — CRAFT Emishield Project 11 Final Activity report — Reporting Period 1 and 2
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section 2 - WORK PACKAGE PROGRESS REVIEW FOR REPORTING
PERIOD 1

2.1 Work Package Objectives

The specific work package objectives for the prbjdaration of 01/09/2005 to
29/02/2008 of the project are summarised in thietablow.

Work- Work package title Lead contractor Short Person-  Start End  Deliverable

package Name months  month  month No
No

Scientific study of EMI shielding| Pera
using CNT as conductive filler.
2 Study of improved gasket desigp  Crif 10.4 5 12 |D5-D8

3 Investigation of the effect off Bekina 115 9 15 D9-D11
different fillers in Ethylene
Polypylene Diene (EPDM) rubbe

=

4 Integration of EMI shielding Teinsa 16.7 13 23 D12-15
gasket and Industrial Trials

5 Innovation Related Activities Roxtec 11.55 1 24 | D16-D20

6 Consortium Management Roxtec 1.85 1 24 |D21-D30

7 Project Management Roxtec 3.6 1 24 |D31-D36

2.2 Overview of Work Package Technical Progress

Work Package 1 — Scientific study of EMI shieldinausing CNT as conductive filler.

Task 1.1: Scientific understanding of conductivityin different grades of CNT used
as filler in polymer
Task Leader: Pera

Partners Involved: Roxtec, Fange, Pera
Objectives To quantify the theoretical limits of utilizatioof CNT as EMI shielding

material.

Progress Literature research has been carried out to kgatwledge about single and
multi walled nanotubes. The theoretical condugtivif CNT has been estimated and
comparison with other fillers has been done to enthat right technique is chosen. The
material prices have been investigated and diffemamufacturer have been compared
to find the best offers. The possibility to estiméite EMI shielding properties of the
gaskets by conductivity has been investigated.

Task 1.2: Scientific study on Double CNT Percolatio in PC/PE
Task Leader: Pera
Partners Involved: Roxtec, Fange, Pera, Crif

FP6 — CRAFT Emishield Project 12 Final Activity report — Reporting Period 1 and 2
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Objectives: Acquire scientific understanding of double CNT quation PC/PE
polymers as well as an enhanced understandingeoméchanism behind the different
stages of the CNT filler threshold in different yoler types using different mixing
methods and polymer grades.

Progress: The possibility to use the double percolation teéghe to manufacture
gaskets has been investigated. The maximum EMIdshgehas been estimated, and
compared with other composite solutions. The progepf the polymer matrix material
have been investigated and compared with otheilgesratrix materials to ensure that
the best solution is chosen.

Task 1.3: Scientific study of CNT dispersion with plymers, additives and fillers
Task Leader: Pera

Partners Involved: Roxtec, Fange, Pera, Crif
Objectives: To enhance the scientific understanding of dogelecolation of CNT in

PC/PE
Progress: A compounding technique for CNTs and other fillees been developed for
initial trials.

Task 1.4: Review and Risk Assessment
Task Leader: Crif

Partners Involved: Roxtec, Fange, Pionet, Teinsa, BB, Pera, Crif

Objectives: Review the results of the scientific studies tanpfor maximizing the
potential for success of the next stages of th&osgram.

Progress: A document has been created that summarizes tidepnrs and risks that

have been seen in the project relative to the meantation.

Work Package 2 — Study of improved gasket design

Task 2.1: Investigation of how to improve the gaskedesign and make it more
users friendly.
Task Leader: Pera

Partners Involved: Roxtec, Pionet, Pera, Crif
Objectives: Investigation of how to improve and simplify thasffet design.

Progress: Different design proposals have been developedsangle prototypes built.
The potential of the design proposals have beessiipated and evaluated.

Task 2.2: Study the properties of the selected maials

Task Leader: Bekina
Partners Involved: Roxtec, Bekina, Pera, Crif
Objectives: Study the properties of the selected materials.

Progress:Investigation to find suitable gasket material aogpliers. The properties of
the material that was proposed in task 2.1 has ineestigated.

FP6 — CRAFT Emishield Project 13 Final Activity report — Reporting Period 1 and 2
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Task 2.3: Investigate and estimate the necessaryarges in the production and the
costs to realize the new gasket
Task Leader Roxtec

Partners Involved: Roxtec, Bekina, Pera, Crif
Objectives: Investigate and estimate the necessary changt® iproduction and the

costs to realize the new gasket.
Progress:Results from tasks 2.1 and 2.2 will be used tonede the necessary changes
in the production and the new production costs.

Task 2.4: Review and Risk Assessment
Task Leader: Crif

Partners Involved: Roxtec, Bekina, Pionet, Pera, Gf

Objectives: Review the results of the scientific studies tanpfor maximizing the
potential for success of the next stages of th&\waogram.

Progress: A document has been created that summarizes tideprs and risks that

have been seen in the project.

Task 2.5: Mid Term Dissimination plan for early market stimulation
Task Leader: Roxtec

Partners Involved: Roxtec, Pionet, Teinsa
Objectives: To create spin-offs from the participant orgarnaa and promote the

broad application of the results by organizatioatside the consortium.
Progress: Identification of other possible applications detprocess developed and
product markets with attention to packaging focttenical devices.

Work Package 3 — Investigation of the effect of diérent fillers in Ethylene
Propylene Diene (EPDM) rubber

Task 3.1: Development of procedure to enable compoding of fillers and EPDM.
Task Leader: Pera

Partners Involved: Roxtec, Bekina, Fange, Pera, Cii
Objectives: Development of procedure to enable compoundingllefs and EPDM.

Investigate the mechanical and electrical propedighe manufactured material.
Progress: The incorporation of conductive fillers like Carb®anotubes (CNT) into
the EPDM matrix has been successfully performedusing a twin screw extruder
(normally dedicated to the compounding of thermsiita materials) but several
adaptations to the usual process have been theredguired. It was among other
needed to maintain all the process at a very lomperature (< 50°C) and to work with
low rotational speed of the screws to avoid inteplasticizing. Nevertheless it was
possible to perform a good compounding of the nedter
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Task 3.2: Production of samples
Task Leader: Bekina

Partners Involved: Roxtec, Fange, Pionet, Pera, CrriBekina
Objectives: Production of samples that will be used to test thechanical and

conductive properties of the composites. The etadtmeasurements will be used for
rapid discrimination between potential compoundse Techanical measurements will
be used to confirm that the fillers don't affece titexibility of the material too much.
Progress: Based of the compounding investigations perforr(i@dl), shielding tests
were performed on the following compound combinatstandard Ghislaved layer + 3
% CNT Nanocyl + flameretardent ATH. Matrixes haweeb defined to make plates
(2mm thickness) in order to test the EMI propertly tbe different compound
combination.

Task 3.3: Review and Risk Assessment
Task Leader: Crif

Partners Involved: Roxtec, Fange, Pera, Crif, Bekia

Objectives: Review the results of the scientific studies tanpfor maximizing the
potential for success of the next stages of th&osgram.

Progress: Create a document that summarizes the problemgiskslthat have been

seen in the project.

Work Package 4 — Integration and Industrial Trials

Task 4.1 Design and fabrication of prototype for tle EMISHIELD gasket and
EMC control system
Task Leader: Teinsa

Partners Involved: Roxtec, Bekina, Pionet, Pera, CF

Objectives: To carry out industrial trials on the resultant EMIELD system to
establish its efficiency and develop final cost mlod

Progress: Design and fabrication of prototypes has been ntlrighout the project.
Until today’s date the design has been verifiedoapte of times and new design
proposals coming up to achieve an overall combnatif the different aspects to take
into consideration in such a complex project. Tiels have been showing promising
results, and further step is taken to achieve th&l design of a new EMC product
range.
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Task 4.2 Industrial Validation of Technical Capabilty
Task Leader: Teinsa

Partners Involved: Roxtec, Fange, Bekina, Pionet,dta, CRIF

Objectives To validate that the technology created is capabf reaching
manufacturing performance to meet the specificatiand cost models of the primary
target sector. To validate that the components sangéable for their designated
application that achieves EMI shielding.

Progress: a validation protocol has been create and followedest the different

samples.

Task 4.3 Demonstration of Prototypes
Task Leader: Teinsa

Partners Involved: Roxtec, Fange, Bekina, Pionet

Objectives Successful demonstrations to the project partradrdhe case study
prototypes. Validation of the commercial viabilipf the technology application,
including feature benefits and cost implicationgrépresentatives of the primary target
market sector.

Progress: During the meetings it has been discussed and a&eallby the partners any
possible design proposals and by this giving theéaiiate response on the design itself,
and also with respect to the above mentioned padsprice, production cost and
installation time and maintenance cost.

When designs have been worth looking further ootgtypes have been made. These
have been presented to carefully select stratagitomers in the field as well as the
internal sales force with subsidiaries and distobs!

The proposed designs have been well accepted hgftrened people.

Task 4.4 Review and Risk Assessment
Task Leader: Teinsa

Partners Involved: Roxtec, Bekina, Fange, Pionet, dinsa, Pera, CRIF

Objectives: Review the results of the scientific studiesptan for maximising the
potential for success of the next stages of th&wosgramme.

Progress: Create a document that summarizes the problemgiskslthat have been

seen in the project.

FP6 — CRAFT Emishield Project 16 Final Activity report — Reporting Period 1 and 2
Contract No. COOP-CT-2005-018164 Version 1.0



Confidential

2.3 Deviation from the Plan and Corrective Actions

Work-
package
No

Title

Deviation from Plan

Corrective Action

WP1 Tasks: 1.2, 1.3

It was seen during the investigation tf
the initially proposed polymer didn
have the desired properties for t
application.

ndit was decided that th
tmaterial should bg
nishanged. EPDM wa
found to be a suitabl
material  for  this
application ang
therefore emphas
was put on
incorporating the
filers in EPDM
rubber instead o
PC/PE.

WpP2 Tasks: 2.1, 2.2

2.3,24,25

It was seen that the design nee
improvements to enable grounding
the cables.

jddhe work package
offas changed an
emphasis was put Q
improvement of the
design.

WP3 Tasks: 3.1, 3.2

Larger focus was needed on
development of the new material.

The work package
was changed an
emphasis was put g
development of thg

new material.
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2.4 Work Package Deliverables Update
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- In progress
- Complete:
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Section 3 - CONSORTIUM MANAGEMENT

3.1 Consortium Management Tasks & Achievement

There have been five project review meetings stheestart of the project. These have
all combined technical, management and exploitatpics.

All meetings have been characterized by good adteces and open discussion, thus
exploring broad views on the direction and contd#rthe technical work. Partners have
also carried out technical presentations at thesetings and have brought technical
knowledge to the project consortium. This clealtlystrates the positive commitment of

the partners

Between the main technical and management meesong®e individual company
meetings have been held to discuss specific prgsaes to focus the work program.

The order of several tasks has been amended intordecumulate specific knowledge.
This was achieved by starting some tasks earlybainding work forward.

The venues for all technical meetings have beeatedtat different partner-sites to give
the consortium an opportunity to learn more abawt kthe host partner operates. A tour
of the facilities has always followed the meetings.

The time schedule has partly been altered duedadétayed kick off, and problems
finding equipment and finding external partners EWI measurements. These things
have now been sorted out and to catch up with seark tasks 3.1 and 3.2 has started
earlier.

Consortium Status Overview

The consortium is working well together; it has teewell balance group with each
member offering its own unique knowledge. During firoject Bekina has joined the
consortium and replaced DKI which has further gitban the project.

Project Management Structure

The project is controlled by a Technical Board, efhiin turn is headed by the
coordinator (UIf Hildingsson), who has the ultimaesponsibility for the project, and
acts as Chairman. Each task is allocated to thpoger or RTD performer with the
most appropriate skills or requirements relatingthat particular task. They are
responsible for delivery of that task to plan. Tthek leaders are listed in the work
program and they report to the coordinator. A cainsm agreement has been prepared
and signed to cover any specific issues that atecowered in the EC contracts, this
details voting and dispute issues. Partnershimgadre undertaken on the basis of one
vote per partner (excluding the RTD performersjhvai majority of 1 needed. IT based
management and communication techniques are us#hwhis research program.
Should any confidentiality issues arise betweerigmithen they will be submitted to
the Project Manager for mediation and resolutionorPo meetings, information is
circulated to all partners in advance to enableimar time usage.
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3.3 Project Timetable & Status

3.3.1 Work Program Original

# |TAsK WP/Task MONTHS
Leader 1 2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12 |13 [14 |15 [16 | 17 |18 |19 [20 |21 |22 | 23 |24
1.0 [Scientific study of EMI shielding using CNT as filer Pera
1.1 |Scientific study of conductivity in CNT Pera
1.2 Scientific study of double percolation in PC/PE Pera

1.3 [Scientific understanding near filed measuremenhriegies and softwajPera
requirements

1.4 JReview and Risk Assessment CRIF

2.0 |Study of improved gasket design Crif

2.1 lInvestigation of how to improve the gasket desigd enake it morjPera
user friendly

2.2 |Study the properties of the selected materials. Bekina

2.3 lInvestigate and estimate the necességnges in the production gRoxtec
the costs to realize the new gasket

2.4 |Review and Risk Assessment CRIF

2.5 |Mid-Term dissemination plan Roxtec

3.0 |Investigation of the effect ofdifferent fillers in Ethylene Propylene DiengBekina
(EPDM) rubber

3.1 |Development of procedure to enable compounding kerdi andPera

EPDM.
3.2 |Production of samples. Bekina
3.3 |Review and Risk Assessment CRIF
4.0 |integration & Industrial Trials Teinsa —
4.1 |Integration of system components & developmentrofgtypes Roxtec
4.2 |Establish efficiency of integrated system and sgstest Teinsa
4.3 |Demonstration of Prototypes Roxtec
4.4 JReview and Risk Assessment Pera
5.0 |Innovation Related Activities Roxtec
5.1 |Protection of IPR Roxtec
5.2 |Absorption of results by proposes Pera
5.3 |Dissemination of knowledge Fange
5.4 |Socio-economic aspects ABB
5.5 |Development of the Exploitation Strategy Teinsa
6.0 |Consortium Management Roxtec
6.1 |Co-ordination of Knowledge Management and Innovation Related|Roxtec
Activities
FP6 — CRAFT Emishield Project 21 Final Activity report — Reporting Period 1 and 2
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6.2 |Co-ordination of Reportingrel Communication Activities at a ConsortijRoxtec
Level
6.3 |Co-ordination of Legal and Financial Aspects Roxtec
6.4 |Co-ordination of the Gender Equality, Ethical amtiSty Aspects Roxtec
7.0 |Project Management Roxtec
7.1 |Review and management of project progress agaicgntiic andRoxtec
technological objectives
7.2 |Reviews and management of impact on economic agidtabissues ABB
7.3 |Workflow scheduling and Work Plan change contralgedure Fange
7.4 |Communication between partners within the work paek Teisna
7.5 |Provision of the minutes taken at these meetings Pionet
7.6 |Co-ordination of technical activities between partnwithin work packages |Bekina
3.3.2 Work Programme As Updated
# |71ASK WP/Task MONTH
S
Leader 1 |2 4 |5 |6 |7 10 | 1112 |13 |14 [15 | 16| 17[18 J19 |20 |21 | 22| 23] 24| 25 26 27 80
1.0 |Scientific study of EMI shielding using CNT as filer Pera
1.1 |Scientific study of conductivity in CNT Pera
1.2 |Scientific study of double percolation in PC/PE Pera
1.3 |Scientific understanding near filed measuremenhrtiegies an|Pera
software requirements
1.4 |Review and Risk Assessment CRIF
2.0 |Study of improved gasket design Crif
2.1 linvestigation of how to improve the gasket desigmul|Pera
make it more user friendly
2.2 |Study the properties of the selected materials. Bekina
2.3 |Investigate and estimate the necessary changesheRoxtec
production and the costs to realize the new gasket
2.4 |Review and Risk Assessment CRIF
2.5 |Mid-Term dissemination plan Roxtec
3.0 |Investigation of the effect of different fillers in Ethylene]Bekina _
Propylene Diene (EPDM) rubber
3.1 IDevelopment of procedure to enable commbng of fillerdPera
and EPDM.
3.2 |Production of samples. Bekina
3.3 |Review and Risk Assessment CRIF
4.0 |Integration & Industrial Trials Teinsa m
4.1 |Integration of system components & developmentofqtypes |Roxtec
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Related Activities

4.2 |Establish efficiency of integrated system and systest Teinsa
4.3 |Demonstration of Prototypes Roxtec
4.4 |Review and Risk Assessment Pera

5.0 |Innovation Related Activities Roxtec
5.1 |Protection of IPR Roxtec
5.2 |Absorption of results by proposes Pera

5.3 | Dissemination of knowledge Fange
5.4 |Socio-economic aspects ABB

5.5 |Development of the Exploitation Strategy Teinsa
6.0 |Consortium Management Roxtec
6.1 |Co-ordination of Knowledge Management and Innovation|Roxtec

6.2

Co-ordination of Reporting and Communication Actigti@t J
Consortium Level

Roxtec

6.3

Co-ordination of Legal and Financial Aspects

Roxtec

6.4

Co-ordination of the Gender Equality, Ethical amttiSty Aspectd

Roxtec

7.0

Project Management

Roxtec

7.1

Review and management of project progress agatresttific and
technological objectives

Roxtec

7.2 |Reviews and management of impact on economic aotktajABB
issues

7.3 |Workflow scheduling and Work Plan change controlgedure  |Fange

7.4 |Communication between partners within the work paek Teisna

7.5 |Provision of the minutes taken at these meetings Pionet

7.6

Co-ordination of technical activities between partneithin work]

packages

Bekina
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3.3.3 Meeting & Communication

There have been twelve project review meetingsesihe start of the project. These have
all combined technical, management and exploitatpics.

Project Review Meetings

Date Type of meeting Location
1 06.10.2005  Kick-off Pera
2 31.01.2006  Month 3 Technical Roxtec
3 10.05.2006  Month 6 Management/Technical  Crif
4 20.09.2006  Month 9 Technical Bekina
5 08.11.2006  Month 12 Management/Technical Peraraek
7 25.1.2007 Month 15 Technical KHBO Oostende, BRetyi
8 18.04.2007 Month 18 Management/Technical RoXadskrona, Sweden
9 12.07.2007 Month 21 Technical Pera Denmark, Clopgen,
Denmark
10 18.10.2007 Month 24 Management/Technical Bekfhasbergen, Belgium
11 17.01.2008 Month 27 Technical CRIF, Belgium
12 20.02.2008 Month 30 Management/Technical RoXadskrona, Sweden

There have been very many constructive technicdlraanagement meeting discussions
and the partners are working well together. This ba seen in the minutes and the
regular communication that has taken place betwsepartners.

In addition to the formal meetings a number of vilogkparty and internal meetings have
taken place to discuss the technical aspects girthject.

Project Work Party Meetings

Date Type of Meeting Location

1 10.01.2005 Technical/Management Roxtec
2 27.01.2006 Technical Pera UK
3 24.03.2006 Technical/Management Bekina
4 09.05.2006 Technical, Bekina and Roxtec  Bekina
5 13.06.2006 Technical, Bekina and Roxtec  Roxtec
6 04.10.2006 Technical/Management Teinsa aRéra

Pera
7 11.10.2006 Technical/Management Teinsa aA@B

ABB
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Section 4 - OTHER INFORMATION

4.1 SME Benefits of the RTD Performers Work

The direct benefit shared within the partnershilates to the companies forming the
supply chain for the proposed technology to hadprise and proliferate it as widely as
possible across the European Union and North Amerimarkets. The consortium

partners will benefit from the direct sale of tmeigrated product, and the license and
royalty revenues from manufacturing and distriboitieorldwide.

The innovative differentiation that this technologyll give to each of the partners with
respect to their competitors is such that eacmpamill be able to capture new market
share within their existing domains, attack preslguuntapped markets and leverage
opportunities that would otherwise be denied th8pecifically, Roxtec (1) will use the
developed technology to leverage its position asi@plier of high-value equipment to
electronic device sector, Bekina (9) will throudte tsupply of very advanced CNT
compounds combat competition from Asian compoundearage (3) will actively pursue
new sales channels for their machining technoltgged on this new application and
market for their EMC systems, Pionet (4) will pugsuew sales for their EMI shielding
services, based on this new application and mdokeheir systems, Teinsa (5) will use
the developed technology to new sales channeltsfone of EMC systems.

Finally, the large enterprise ABB Power Technolsdi&) will use the integrated system
to help them combat competition from American saxvprovider, together with their
market brand as a primary energy engineering coppanact as one of the initial
customers and promoter of the EMISHIELD productbmhalf of the SME partners.
ABB'’s role in the partnership will provide signiiat market credibility amongst EMI
shielding customers through the strong and multnat ABB brand. The consortium
agreement does not assign any of the resultingtéPABB. However, we see ABB as a
unique source for providing valuable market knowke@nd early end-user feedback in
addition to promote the EMISHIELD product on belaflthe SME partners.

4.2 Principal Benefits

Exposure to new and emerging technologies and atrwmyv and the opportunity to
participate in dissemination and associated exgoautrade fairs in conjunction with the
RTD organisations.

4.3 Secondary and Emerging Benefits

The technology initially developed for Roxtec’s EBHielding gaskets, will also benefit
other sectors where EMI shielding rubbers couldded.

4.4 Overall Contribution of Consortium

The SME’s have made valuable and real contributiaihe project so far, in line with the
project plan. Both RTD performers have made vakiabintributions to the project, and
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have worked in close conjunction with each othet aith the whole Consortium. The
work have been equally balance between SME’s anD Bdrformers, with the RTDs
providing the scientific knowledge background amedearch expertise, and the SMEs
providing in-depth knowledge of the market and texdbgies.

4.5 Dissemination
A final plan for using and disseminating knowlediges been created.

4.6 Project Images
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Carbon nanotubes
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EHT = 5.00kV ) Signal A = InLens
WD= 4mm Photo No. = 3458

Caron nanotube composite

23/02/2006 03:30
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Compounding by CRIF/PERA (EPDM) —
Modules processing by BEKINA (compression) —

(EMI characterization by ROXTEC)

Prototype modules
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Different materials
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—e— Conductive rubber used in existing EMC
modules
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60 resistivity 0.01 Ohm
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Different materials

Different thickness compound 2 CNT 3 %

—+— 2 P1S40CNT 3BS 01 PLATTA
—=— 2 P1S40 CNT 3BS 0 2 PLATTOR
2 P1S40 CNT 3BS 04 PLATTOR
~+-2P1S40CNT 3BS 0 6 PLATTOR
—*— 2 P1 S40 CNT 3 BS 0 8 PLATTOR
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Different thickness compound
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Comparing different solutions

]\
w \\,/\\/\\-//v \-\'/\AJJ \\/\ —— 4 P1S10 CNT 3BS 84 PLATTOR

—=—5P1 S40 CNT 3 BS 8 4 PLATTOR
8 P1S40 CNT 3BS 154 PLATTOR
60% SEBS 40 40% BS 2 PLATTOR
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H

Comparing different solutions

Conclusion

For compound nr 2 we can see a linear functiorddfray thickness

For the other compounds a risk is that we havehexh¢he maximum possible
measurement level at the lab, (around 70 dB).

We cannot determine the real attenuation withowdsueng at a better lab

This means that we do not know how the functiork$olike for the compound nr
4, 5 and 8 when adding up the thickness with mtateg.

The compounds 4,5,8 and the TPE with a concentratidcd0%SEBS 40 + 40 %
BS 2 plates needs to be evaluated further witheidp price and performance
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