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Publishable Executive Summary W S

Project objectives

The process technology for the needling of theefitwebs is characterized by needle
design, needle density per working width, strokeqfrency, feeding and delivery speed.
Fineness, design (amount and location of barbs) strakes of the needles determine the

degree of consolidation of the felt.

The performance and quality of the felt heavily elegh on the number of fibres which
are reoriented at each penetration of the needtesut damage and on how many penetrations
per unit area are madghe wear of needles strongly affect final perforceand quality as the
barbs wearing causes a much decreased reorientdtithe fibers This issue becomes even
more important when processed reclaimed fibreseoyaled material are used for different
products in the automotive or other industries. IOael acting onto every needle is then highly
increased by the in-homogeneity of the deliverbdefiveb of recycled material. Impurities and
thickenings lead immediately to massive needleksr@ad the production must be terminated.
Currently, quality control of nonwoven felt is litad to the visual control performed by an
operator. Then, according to usual in house praesgdisamples of felt are tested in local
laboratories, in order to check web strength amchpability

The innovation idea of this project is to investgaimple measurable variables in
connection with the needle performance. These mallgu variables together with the
application of the mathematical model relating nowen quality against needles tool abrasion,
they will allow to predict the needle aging anddka&ge and resulting lost of nonwoven quality.
A High-Speed Multi-Sensor approach is taken intmsitderation for development of an
automaticon-line control system for needle-punching machine, thé sbcontrol in real time
the performances of the needles, and to monitopagdict their aging.

On-line quality control of the product coming out of a tieedle-punching line is a
valuable add-on to production facilities; this alkto minimize the operator effort related to
visual control of felt quality, thus saving a rekevle amount of costs in the daily work of
workshop laboratory. It also helps in decreasingamh of nonwoven wasted because of a late

off-line observation.

The MuUItisensor based nonwoven QUality Predictiogst&m (MUQUPS) was
developed under EC FP6 project no COOP CT_2005 21t8XKnowledge Based Process
Control System to Optimize Needle PerformancesHmh Added Value Needle Punched

Nonwovens

Contractors

To reach assumed goals as above the Consortiunmigased of three RTD performers

skilled in:
- nonwoven technology: Sachsisches Textilforschursgsin e.V. from Germany,

- sensing technology: SKA Polska from Poland
- computer science technology dedicated to the closystems: D’Appolonia from

Italy
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and of five SME partners those involved in:
- nonwoven manufacturing: Speritex from ltaly skiliadhe production of filtering
nonwovens, Geotextil Westsachsen from Germanyeskiti the geotextiles and
Konus Konex from Slovenia skilled in the artificlabhther and belt conveyers
production
- nonwoven manufacturing equipment development: Teglamt from Italy
- control and monitoring system development: CIM-Regjekt from Poland

& NpmDLES

Results

After 26 months of research and development uN&#DLES project, a new tool for
nonwoven quality “on line” monitoring was developed hat application will allow to
decrease costs of low quality production thanka maore exact information on time to
maintenance parameter, according to demandeddépebduction quality. It also allow a
strong reduction of cost due to wasting of low gyalonwoven product which cannot be used
and commercialized.

Last but not least, factor of elaborated solut®lowered requirement for laboratory
quality control thus, decreases of laboratory manrf cost and samples measurements costs

The most innovative functionality developed with QUPS system consists in tbe-
line prediction of the governing quality parametersrfonwoven, performed during
manufacturing process. Innovation of that apprdeshon the prediction of nonwoven quality
loss acquired through direct and indirect evalumtiof needles breakages and abrasions.

A multisensor technology was introduced and usedéedle-board sensing (needle
breakage) and consequent evaluation of its perfioce®g That information has been correlated
with manufactured nonwoven quality. Two possiblemees to predict web quality have been
applied: the first one uses a threshold of lostile=eto detect lost needles pattern, while the
second one uses a threshold to assess stitchisgydealue.

Knowl edge dissemination

An extensive knowledge dissemination was performagahg the project duration
towards the SME Consortium partners. Internal dmsation was indeed applied for all those
pieces of knowledge highly sensitive against ptatacof IPR. On the other side, public
information on the project objectives and non ocderfitial results are accessible through project
web-side at _www.cim-mes.com.pl--> “Obliczenia analizy™=> “Needles” and
www.dappolonia-research.com/needl@dso for public use product leaflet and posterave
edited. The dissemination paper as well as techmaper have been prepared; they are
however on stand for public presentation until plagenting strategy will be accepted by all

Figure 1. Product leaflet - cover
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Figure 2. product leaflet — internal part
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Section 1. Project Objectives and major achievemesduring the reporting period

General Project Objectives

The mainstrategic objectiveof NEEDLES project was to increase the competitgs
of the European nonwoven textile sector by prowidincost-effective monitoringystem able
to optimally control the status and the performanoé the needles in the needle-punching
machine, during nonwoven textile manufacturing pesc

The increase in the competitiveness was assumedbetoachieved through an
improvement of the quality of the produced nonwov¥aoric. This is a benefit for the end-
users, who are expected to save 40% of the needteas well as to reduce the production of
low quality textile fabric. Besides this, the exfmet life-cycle needle-bar shell increased by
above 15 million cycles, thanks to the more preciiee to maintenance” periods
implementation, while the working hours for needieglacing will be reduced of 30% and the
occurrence of nonwoven defects has been evaluatdectease by estimated 30%.

These reductions imply a decrease of nonwoven wektmnly man-made fibres)
annually landfilled due to unacceptable qualityelsv(at the moment around 19 millions of
tons), with high impact on the environment. Frosoaietalpoint of view the decrease in waste
production (non-usable web and broken needles)owiitribute to safety for the environment.
Quality of life for the operators involved in needkeplacement will also increase as today they
are mostly visually identifying broken needleshe tarrying bar.

To improve above socio-economical pre assumptienwell as to study the possible
exploitation scenarios, Consortium Partners retkéseinternal purposes their economic data.
The feasibility study disclose the justified invesint into considered monitoring system on
the level of 35 k€, when 60% depreciation rate 408 needle cost and 10 %manhour
decrease costs are is considered.

Main technical objectivereached during NEEDLES project was developmerat ‘tin
line”, production monitoring system which allows pieedict and to prevent critical defects in
nonwoven production and “lost of nonwoven qualifihe targeted performance in terms of
accuracy was elementary needling area 8x8 nfmand in terms of production process
parameters - in a range of 1500-2500 strokes per mite and with a production range
from 1 to 20m/min. The considered control and measurement systeawsalio introduce the
new added value to the present state of art in rtbewoven machinery through its
completeness of acquisition of parameters, whigh @ucial for the quality of nonwoven
manufacturing. That is the variations of the negdib@d — the measure of needles degradation
and needles presence/absence in the needle bahedmeasure of needle board degradation.
The complex evaluation of considered parametemsvalb evaluate “the time to failure” for
needle board module. It is expected that the noswawachinery equipped with considered
control system allow to decrease “low quality” na@wsn production dramatically. That feature
is achieved through a multi-sensor approach, wisdiased on the combination of inductance
or optic sensors and on the sophisticated dataepsoty, where patterns of lost needles are
identified and stitch density are calculated arahted onto operator console in the real time.

As a consequence, the manientific and technological objective which shell be
highlighted are the following:
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- development of the high-speed multi-sensor subsysigle to monitor the status of
the reference parameters;

- development of a cost-effective control system wéth efficient user interfacéor
monitoring the nowoven production on-line equipment

b

Final Project achievements:

The results: monitoring methodology and monitorsystem for nonwoven quality
prediction during manufacturing process were testedhe laboratory environment, and
evaluated in the industrial environment .

In the reporting period the following RTD tasks bBdeen performed:

- Task 1.1: Investigation and analyses

- Task 1.2: Definition of the experimental needleasiibn and breakage
- Task 1.3: Analyses of relationship between propasameters and quality criteria
- Task 2.1: Mathematical model for nonwoven applaradi

- Task 2.2: Design of the control system

- Task 2.3: System development

- Task 3.1: Multi-Sensors Control Software Interface

- Task 3.2: Multi-Sensors Control software database

- Task 3.3: Automation and control software

- Task 4.1: Basic equipment and development

- Task 4.2: Prototype Installation and testing

- Task: 4.3: Software Installation and testing

- Task: 4.4: System adaptation and configurationrobnt

- Task 5.1: In plant trials

- Task 5.2: System evaluation and demonstration

- Task 6.1 Protection of Intellectual Property Right

- Task 6.2 Marketing Strategy and Feedback

- Task 6.3 Training, Exploitation and Dissemination

The development related with NEEDLES project prdasg was effectively done with
all Consortium contractors:

STFI, DAPP and SKA as RTD performers, which preessthe research and
development activities and CMS, GWS, KK, SPERITEXIZECP as SME partners which
supplied Consortium with their deep knowledge abpricess to be monitored, design
limitations resulting from the machine functionalénd techno-economical limitations.

The Final Consortium Assembly took place in the ldgy of project duration i.e.
November 1%, 2007 in D’Appolonia subsidary located in Milataly.
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Problems encountered and corrective actions

b

Some delays in the prototyping of components whak fundamental for the
integration of the sensing part of the detectiostey, namely plastic carcasses for coil sensors
appeared. Due to these delays, Consortium appieaniendment for project extension by 8
weeks. The EC accept that application and finajegtaduration was set to 26 months instead
of 24 months.

Other scheduled activities were efficiently perfednby all committed partners, the
work was well mirroring the main project objectivasd results are promising for further
exploitation.

GEOTEXTIL
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Section 2. Work package progress of the period

In the reporting period work package WP1 (continaedording to the Consortium
decision) and WP5 leaded by RTD Performer STFI, V@R® WP4 leaded by RTD Performer
DAPP and WP6 leaded by CMS were completed acoptdithe DoW guideline.

Workpackages objectives and progress

WP1 was completed with investigation in needlinggasss for the identification and
guantification of performance loss regarding todbedreakageThe relevant parameters for
the needle-punching production processes and néedie manufacturing equipment were
identified. However, as the tool wear progress tifieation needs long time period testing and
observations, during Technical Meeting held in Vearsin April 2006 the Technical
Committee decided to prolong the needle tool peréorce testing upto the end of project
duration. It shell be also pointed out, that thetitg follow up behind the limits of WP1 does
not influence the budget premises. That decisioesdaot conflict with monitoring system
development, as the necessary data may be loadbd ttata base system during all over time
of project duration (as well as later accordingh® knowledge paradigm based approach). The
survey from a sensor point of view was done in otdefind the multi-sensor equipment that
one best addressed to the identified requiremedkgective relations between nonwoven
quality and needles wear were established. Asattrasion process for needles shell be
observed in the long term and a number of fundaaheesearch works had to be done for
single needle punching force identification, acoogdto the General Assembly (Technical
Meeting) decision undertaken during 6-month meeaing confirmed on 12 month meeting see
appropriate m.o.m, the WP1 duration was extendetb upe end of the project. The result of
investigation allowed to identify the relevant namwen quality parameters, those possible for
observation or for recalculation and estimatiorscAihat investigation allowed to select proper
sensor solution for expected monitoring purposegeriSive investigations were supporting the
possibility for direct and indirect single need&ad measurement. The WP1 has resulted in
Deliverables 1, 2 and&nd in amendment for D2 — result of second yetwvigc

WP2 activity covered assumed objectives. Startimfy wnathematical modeling and
results of WP1, the suitable configuration andugebf the chosen sensors were done. Based
on WP1 research, classification of parameters aglfevfor mechanical properties were
implemented into data structure and data basetsteud®remises for knowledge self-learning
system were included into software structure. lnahe strategy for sensors type selection
was approved. To verify the sensors selection gexign decisions, the monitoring system
preprototype were developed for laboratory tespingposes.WP2 was effectively closed with
the design of the first preprototype of the contsystem for needle-punching process -
Milestone 2 see also Deliverableahd the Deliverable &s physical model. The preprototype
was extended with needling simulator device.

WP3 allowed to develop the software interface @& tontrol system and its main
routines. The software and data base solutions ingskemented to recognize first patterns of
broken needles — those decision making for prodactermination. Also the sophisticated
interface between processing unit and multisensgwicd was elaborated. Non reportable
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results consist of the software code see alsolivéable 6, 7 and .8According to DoW
premises, under progress there is the developmerglgorithms for the comparison of
measurements and the real time process control.sbfitzyare and data base solutions were
implemented to recognize first patterns of brokexedies — those decision making for
production termination. The option for stitch déypsvaluation was implemented according to
results of Task 3.1, and 3.2 as well as study ofLlW#3ults. Also the sophisticated interface
between processing unit and multisensor device elasorated. Finally the set of prototype
software for monitoring system as well as a sesaifware to complete demands of testing
routines were prepared. That includes the deteatiobroken needle on the Needle Board
including the multisensor board identification, #nealuation and classification of lost needle
pattern, if any, and the calculation of an apprmerstitch density characteristics. The software
also accounts the possibility for identificatiordanrtual observation of the every needle status
(i.e. visualization of the needle damage) and loigjvg into data base.

Last but not least, the additional software to sateuthe behavior of multisensor boards were
created — that allowed to test the monitoring safenin virtual environment.

Deliverables 6, 7 and 8 documents that segmenbdf.w

The objective of WP4 was the integration of the eleped sub-systems with the
software codes into a basic prototype for systefibreéion and updateThe monitoring
software being tested on the pre-prototype has hegalemented into industrially tested
prototype. To facilitate the assembling procedued testing process, for that phase the STFI
research facilities were decided to use. Previagpemences of technological partners involved
in manufacturing needle-punching equipment (TECR oined to RTDs knowledge to
perform the integration of the hardware systemes sthftware installation, the calibration of the
multi-sensor sub-system and the integration of thleole system in the production
environment. According to the 12 month General Adsle Meeting conclusions, two type of
MS boards were considered: the one based on inthecfzhenomena (MS-500-c) and one — on
optic phenomena (MS-500-0). Necessary testing meamnt platforms for mechanical,
optoelectronic and electronic as well as testinggpam were prepared and implemented for
tests.

As the result of work package 4, the set of hardwelements and components were
created. The hardware and software were implememedhe production environment
according to the experience of SME partners. Delvies 9 and 10 documented that part of the
project.

WP5 activity of that work package was focused amnrtiultisensor monitoring system
trial and performance observation. Tests were uaken to observe the functional
performance of monitoring system as an electroeidag and as a tool for nonwoven quality
observation. The undertaken activities were coation of WP3 and WP4 in the industrial
environment being able to access in the STFI pricmludacilities. In 2007, three test series
were undertaken. Tests were conducted in induseralironment during processing of
nonwoven material. For testing purposes the geitdextere used. The solution was
demonstrated to SME Partners. The undertaken w&siouistrated the proper behavior of
electronic components. Also presented GUI was etetl as efficient one for industrial
monitoring purposes. Deliverables 11 and 12 docuetkthat part of the project.

Scope of WP6 was to facilitate and encourage thausimial and commercial
exploitation of the project results and to defihne measure to ensure that the SME proposers
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will be able to assimilate and exploit the resoltshe project as well as the dissemination of
the results. The dissemination plan and marketirggegy were prepared according to the feed
back from end user SMEs. The web portal for projecire designed and used for
communication between Partners. Web site, setafiels, posters and articles were elaborated
and distributed in between Partners. The plan &ingiand disseminating knowledge to
transfer specific knowledge from the RTD performershe SME participants was prepared.
Also Number of scientific and commercial event bagn participated. The investigation on
competition were proceeded to consider project @iitiyeness as well as possible patent
application. However, according to the Consortiusmmitment, the public release of project
results was limited due to the IPR protection. Undleat activity, preliminary techno-
economical feasibility studies were done for explion purposes. Deliverables 13 — 19
documents that part activity.

GEOTEXTIL
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Thelist of deliverables, thoseto bereleased in the reporting period, is provided below.

Deliverable Deliverable Name WP N° Lead Estimated Nature Dissemination Delivery
No Participant Person- level date
Month
D1 Process parameter and 1 STFI 7 R CcO t0+4
relevant quality criteria
for structure of data base
D2 + Defined correlation 1 STFI 7 R (6{0) t0+4
amendment| between Process
parameter and relevant
quality criteria
D3 Boundary conditions for 1 STFI 7 R CcoO t0+4
needle ageing and
breakage
D4 Preliminary design of the 2 SKA 9 R Cco to+11
prototype
D5 Basic equipment 2 SKA 12 P CcoO t0+11
prototype
D6 Intermediate release for 3 DAPP 4 (0] CO t0+9
the automatic/control
software and interface
D7 Multi-Sensors control 3 DAPP 5 (@] (6{0) t0+9
software databases
D8 Final release for the 3 DAPP 8 (0] (6{0) t0+11
automatic/control
software and interface
D9 Prototype installation 4 DAPP 17 D Cco t0+22
D10 Software installation 4 DAPP 18 D (6{0) t0+22
D11 Report on results from 5 STFI 15 R Cco t0+25
the automatic control
systems.
D12 Report on evaluation of 5 STFI 15 R Cco t0+25
the performance of the
overall systems.
D13 Project web-site 6 CMS 3 @) CO/PU t0+6
D14 Project and preliminary 6 CMS 3 (@) PU t0+12
product leaflets
D15 Technical paper on 6 CMS 5 0] CO instead of| t0+23
“multi-sensor” approach PU
for nonwoven applicat.
SEOTEXTIL SKA
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D16

Dissemination paper on
“multi-sensor” approach
for nonwoven
application

6 CMS

PU

t0+23

D17

International patent
application for the
needle-control system

6 CMS

PU

t0+24

D18

Plan for use and
dissemination of
knowledge — DRAFT
version

6 CMS

CoO

t0+12

D19

Plan for use and
dissemination of
knowledge — FINAL
version

6 CMS

CoO

t0+26

D20

Six-Month progress
report

7 CMS

CcO

t0+6

D21

Mid-Term progress
report

7 CMS

CcOo

t0+12

D22

18 month progress repo

rt

7 CMS

Cco

t0+18

D23

Final report

7 CMS

3,2

Cco

t0+26

List of Milestones achieved during reporting period

Milestone
no.

Milstone name

Workpackage Data due

no.

Actual/Forecast
delivery date

Lead
contractor

1

System  requirements
for structure of
database according tq
needle-punched
technology

WP1

15.01.2006

STFI

Design of the first
prototype of the contro|
system for needle
punching process

WP2

15.08.2006

15.09.2006

SKA

Needle automatic
control software
interface

WP3

30.11.2006

30.11.2006

DAPP

Performance of the \WP5

optimised system for
needle-punching
automatic control

14.09.2007

14.11.2007

DAPP
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Following, the work performed in the relevant WBsaported in more detail.

WP1: Scientific Analysis and System Requirements Specification — WP leader STFI

That work package allowed to identify relevant paegers for the needle-punching
production processes and needle loom manufactegogment. Also a survey from a sensor
point of view were carried out in order to find tmeilti-sensor equipment which will better
address the identified requirements

Task 1.1 — Investigation and analysis

Investigations & analysis of high added-value negalnched nonwovens have been
accomplished by quantifying the relationship betweeedle performance (abrasion, breakage)
and quality parameters (tensile strength, thicknessght etc.). The most relevant needle-
punched nonwoven materials and its parameters Ibeee selected by the three SME partners
GWS, KK and Speritex.

During this investigation period the original SMEriner D&G has been exchanged by
the new partner Speritex. Therefore, to finish thdkmore time was needed.
In October 2005 a questionnaire (see Attachmentak) sent to all SME partners by STFI to
collect all relevant product and machine paramefersanalysis. Results are shown in
Deliverable 1.

Furthermore, technical drawings of typical needbard were sent to the partners to
identify single needle breakage and abrasion. T $artners sent back their filled out
questionnaire as well as set of new needles fer dinalysis during November. First results of
evaluation are shown in Deliverable D3.

During investigation and analysis GWS, KK and Spa&rihave identified production
parameters which can affect the quality of nonwofadrics. DAPP and STFI have supported
them in the identification of production parameterth respect to the system integration phase.

Task 1.2 — Definition of experimental needle abrasn and breakage

Experimental needle abrasion and breakage has defered in this task and testing
concepts have been developed. The end-users harneddthe most common defectiveness of
nonwoven textiles in respect to their typical needbrasion and breakage. The RTD
performers STFI, SKA and CMS have defined the ntmshmon needle breakages from a
system developer’s point of view. (See Deliveraé)le

SFTI has collected all these information and aredy# in comparison with main
requirements of the needle-punching machines. Télevant data regarding machine
parameters, nonwoven characteristics and most conmmeedle breakage and abrasion was
collected from SME partners; GWS has been choselelteer pilot parameters to develop the
mathematical model for sensor system design anéla@went in WP 2. During further
investigation and analysis the results of the o8ME partners will also be integrated into the
sensor system and then transferred to their retewanhine and product parameters.
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Task 1.2.1 — Laboratory trials

b

An experimental plan for needle breakage with definonditions has been established.
Lab trials with defined needle breakage in segntepgetitions of one needle board have been
accomplished and the influence on nonwoven quhait/been measured.

Nonwoven materials were processed with definedmparars selected by the results of
task 1.1.:

a) nonwoven material parameters that are importaoim(fend-user point of view),
such as fibre material, fibre fineness, fibre Iépgonwoven thickness and mass per
area for standard products and products causing pnosessing troubles;

b) needle parameters (from developers point of viesmgh as type & fineness of
needles, number of stitches per area, needle pdéioetr

c) process parameter of SME partners possibly useekfmerimental lab trials

Task 1.2.2 — Laboratory investigation on new and usl-up needles

An experimental plan for well-defined needle alwaswas established based on
suggestions of SME partners. New needles and wotrmeedles of the SME partner GWS
were investigated and compared to acquire pila @@t the mathematical model. Abrasion of
needle parts (needle barb, needle point, workiagéletc.) and SEM pictures of new needles
and worn out needles after different monitored pssing periods at GWS were analyzed and
evaluated. First results are documented in DelblerB3.

Task 1.3 — Analysis of relationship between procegmrameters and quality criteria

During this task the partners have determined aglequality criteria for the different
products.

Textile testing of quality criteria has also beeme. The most important industrial
parameters that may influence the web quality H@een identified (see Deliverable D2). KK,
GWS and Speritex have given quantification of teéedt acceptability respect to the effect of
the final quality of fabrics, while STFI has helpedthe quantification and acceptability of
these defects. SME partners will define their rezgmaents for their nonwoven products.
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WP2: System Design and Development — WP leader SKA

& NpmDLES

The work package WP2 was aimed to evaluate thdtsestistudies, experiments and
partners experience in order to specify the masalsle configuration and set-up of the chosen
sensors. The relevant multisensor control systemnfinwoven needling machinery was
designed, where Consortium knowledge was implendente

The work of this package was stared with the follmpactivities:

- classification of parameters relevant for mechdraod filtering (end-use) properties
and their sensitivity;

- self learning system and mathematical model fdedéht nonwoven applications;

- system requirements for the detector and contiksy.

Final output of this WP will be the complete desayrd the first prototype of the control
system for needle-punching process

Task 2.1 —-Mathematical model for nonwoven applications

That task was started in th& #nonth of project duration. The results of WP1 were
discussed and compared with different mathematicalels for
- nonwoven behavior while being needled,
- single needle mechanical behavior
- conditions for needle fixing system in terms of pling forces and displacement.

In the modeling process the knowledge, that onmeted from the literature as well as
the one gained from Project Participants was takém account. Also design parameters
possible to use for existing production equipmeaterconsidered.

The analysis of physical phenomena — those relattdneedling prompted to consider
three additional factors while designing the mamiig system:
- possibility to define the single needle abrasiarcpss by on-line observable variables
- significance of range of observable variable vatatwhen considering the sensor
sensitivity
- design space accessibility on the needle punchiaghme for possible mounting of
sensing subsystem

The investigation results have shown, that thelsingedle abrasion process is possible
to trace only in the laboratory environment; the lme” measurement is not possible in the
design space that one valid for existing needliragimmery. The existing fixing system for
needle in the needle board does not allow to stresaeedling force as a measure of needle
abrasion and temperature variation resulting fraadhe abrasion process is not large enough
to trace it.

Thus contingency plan were applied. The temperdagt®r was not taken into account
any more as a measure of abrasion. The needlei@bnass aggregated onto tool (needle
board) abrasion level. The tool abrasion is tolimeoved through three observable variables:

- the aggregated needle force measured on the neesallé mounting system
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- the broken needle pattern observed with multisesgstem based on the impedance
sensors and possible optical sensors (LED or lase) for every single needle in the
needle boards

According to the detailed discussion between RTHopmers and SME participants,
the single side needling machine system was seléatehe pilot version of control system.
The detailed discussion is included in the Delitbsézal.

Task 2.2 — Design of the Control System

Following selection of sensor system, the corggsitem was designédlhe design is
scalable and portable, thus it was possible toalnshe considered system also on the
preprototype unit. However it does include the desd of design space for real needle-
punching machine. The necessary design space wWaerdd by Project participant — the
TechnoPlants.

The control system design incorporate three mabsygiems: multisensor subsystem
composed of the set of sensor devices, data atqnisind preliminary processing subsystem
and monitoring (data presentation and visualizatsortbsystem.

The control system is designed to trace factorshvicause the needle breakage and
abrasion and which allow to predict such phenom@ih. interrelation between observable
parameters and production parameters those deiimdte WP1 as a quality parameters for
nonwoven product, it was assumed to be programmégei software for needle tool abrasion
detection and monitoring. The needle tool abragiadiction on the ad hoc observation basis
will allow to prompt needling machinery operatorr fearly needle board replacement
procedure.

However, an interrelation exists among stitch dgnsbntact velocity, operating speed,
impurity particles, etc. are not planned to be @ered as a control parameters in the designed
system.

Task 2.3 — System development

The achieved results were used by RTD PerformdwS @nd TECP to design and to
develop the preprototype. That prototype is use@ #&sol for sensing phenomena and data
acquisition verification. RTD performers togetheithw SME participants skilled in the
machinery and control system design reached thet pghere the appropriate unit was
designed and developed. In that phase of develdprhenprototype developed by CMS is the
stand alone needling unit linked with appropriaassng and data acquisition subsystems. The
data is collected by commercial A/D converter @amitl processed with PC subsystem.

! Control system in that case is to be understaradrasnitoring system able to prompt operator fataie action
out of considered system
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WP3: Control Software—WP leader: DAPP

The objective of that work package was dedicatedhto development of software
interface for considered monitoring system hardwai@agement purposes. Also the data
structure responsible for needle breakage patstonage and cognition were developed.

The multisensor control software was designed lypioy DAPP and SKA with careful
assistance from CMS and STFI. Please refer alddetverable D4 for more details on the
hardware equipment and on the software monitoriggrahms.

The development focused on the continuous mongaoin the needles abrasion status
in the Needle Board, giving mainly details on nesdpresence/absence. During the same
period a number of investigations and analyses wer®rmed in order to verify the possibility
of measuring the global force exerted by the whodedle-board. Initially a number of
piezoelectric sensors were installed for test psepamn a needle-punching working machine in
STFI. Results showed that there is no possibilify om-line monitoring with good
approximation values of global force acting on tteedle-board (through those sensors) see
m.o.m dated 02.03.06., 30.03.07. On the contrawag showed that this evaluation could be
done using the developed system which is abledn #ue status (presence/absence) of all the
needles in the needle-board. This evaluation idulider the detection of sudden and
simultaneous breakages of a great number of needles

It was assumed that the communication link betwssssing points and processing unit
will build up on the multiplexing functionality assbled into multisensor boards, A/D
converter functional modules connected to the kasnig on the RS485 protocol and pooling
procedure managed by developed software.

Considering the software development functionalihe monitoring software system
gives the command which starts the measuremenv@s &s the operator demands for this.
After this, a number of parameters which should rati@rize the process (maximum
percentage of broken needles, output file, typprotess, etc.) are set and following this the
monitoring starts through a polling procedure @bé&ware polls each module in order to verify
the status). All the acquired information belongtogeach module are then coupled together
and used for the whole needle-board status evatuati

The algorithm evaluates that each measured samphe iresults of an average process
among a number of values which comes out of diffiengositions of the needle-board
(corresponding to different height of the needlethe stripper-plate). The very first one is
referred to the empty sensor and it has been seference value for each evaluation.

The monitoring system algorithm identifies eachdbeehrough an ID number and the
address of the needle board to which it belongss Tiformation are sent to the central
processing unit, which is collecting informatiorn every module; thus, as already observed,
it reaches a conclusion on the instant statusaf aaedle-board.

Finally, once stored all the necessary informatonthe needles, the decision support
tool assists in the evaluation, whether the nebdbed is still in good conditions, or if due to
needles breakage it needs to be redirected fortem@nce procedure.
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Deliverable 6, 7 and 8 were achieved with this tgwaent.

Task 3.1 — Multisensor Control Software Interface

The Multisensor Control Software Interface was giesd by DAPP with strong
feedback from SKA and with consultations from SHAd CMS. Joint task force originated
from DAPP and SKA examined in Warsaw and in Gentlva results in the sensor
development and designed necessary software far atdiiection and preliminary processing
from sensor boards.

The main goal of this task was to develop the msaittsor control software interface,
following requirements identified in previous WP this purpose, a software for the data
acquisition and processing, those from coil seqsats and from the needle board reaction
force sensors has been designed. That allows tw kine status of the needles in the needle-
boards at each required instant.

The design of user interface allows the operatochange selected measurements
parameters. If needed, the visualization the dtasiery/features of needle tools abrasion is
possible (for example for verifying the presenceraidom, troops or trails breakages). The
user interface also takes into account the possldds which are switched on in case a
breakage pattern has been detected. As it is wellvk, breakages pattern on the needle-board
are the main reason for the decreasing of the norewquality level.

Task 3.2 — Multi-Sensors Control Software Database

The main goal of this task was the developmenthef multisensor control software
database, following requirements identified in jpoeg WPs. This database is foreseen for
collecting all the acquired information on the nlesdin order to have further elaborations of
the acquired information.

At the present stage of development, this datalsaséle only to collect data and to
check the obtained results. As soon as the systiéinbevmore stable, it will be possible not
only to store the information, but also to reaatoaclusion on the status of the needles, basing
on the statistics and history of needles in thedleekoard (taking into account also other
process parameters such as, nonwoven fibers, pogslbameters changes in the machine,
replacing for maintenance, etc.). The informatiarhich is stored for each needle, it is
composed of: address and coordinate of the netle,of the first status change (framaw to
bend, or fromnew to broken), time of the second change (frdxend to broken).

Task 3.3 - Automation and Control Software

The leadership of that task was kept by DAPP, wailéI, SKA and CMS were deep
involved in the results evaluation.

Its main goal was the development of algorithmstli@ comparison of measurements
and the real-time process control. That includesdétection of broken needle on the Needle
Board including the multisensor board identificatidhe evaluation and classification of lost
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needle pattern, if any, and the calculation of pprapriate stitch density characteristics. The
software also includes the possibility of identaion and virtual observation of the needle
status (i.e. visualization of the needle damagd)lag writing into data base.

The set of complex algorithms were designed to thigpose. Please refer also to
deliverable D4 for framework of this development.
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WP4: System Integration and Prototyping— WP leader: DAPP

X
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The objective of this Work Package was the integmaof the developed sub-systems
with the software codes into a basic prototype $gstem calibration and updat&he
monitoring software being tested on the pre-py@ethas been implemented into industrially
tested prototype. To facilitate the assembling pdoces and testing process, for that phase the
STFI research facilities were decided to be used.

Necessary MultiSensor boards MS were designedlyoiny SKA and CMS and
communication and processing software (see actofitthe WP3) were designed by DAPP.
Considering the characteristic dimensions of chos=dling machine, the multisensor module
of 500 needling inlet holes was selected.

The monitoring software allows to scan the set afitidensor boards and it gives the
result on the presence/absence of each needledeBetiis, coupling the information which
comes out by each module of the board, the mongosgoftware is able to give a final
conclusion on the existence of possible patterakarges on the whole board.

Previous experiences of technological partners lweeb in manufacturing needle-
punching equipment (TECP) was joined to RTDs kndgéeto perform the integration of the
hardware systems, the software installation, thi&region of the multi-sensor sub-system and
the integration of the whole system in the produtgnvironment.

According to the 12 month General Assemble Meetiagclusions, two type of MS
boards were considered: the one based on inductgr@®omena (MS-500-c) and one — on
optic phenomena (MS-500-0).

Necessary testing measurement platforms for mecalamptoelectronic and electronic
as well as testing program were prepared and imgriésd for tests.

Finally following configurations were integrated testing purposes:

- MS 44 and MS 500 boards coherency testing wit mlagt testing equipment —
laboratory environment;

- MS 44 c and MS 44 o, linked through A/D convertéthwhe processing unit (RS485
mode)- laboratory environment;

- MS 500 c (6 pcs)linked through converters with grecessing unit(RS485 mode)—
semi industrial environment;

- Hybrid solution of MS 500 c (6 pcs) and MS500 o(44c) linked through converters
with the processing unit(RS485 mode)— semi indalsémvironment;

- Hybrid solution of MS 500 c¢ (3 pcs) and MS500 oqlinked through converters with
the processing unit(RS485 mode)— semi industrigirenment;

Task 4.1 — Basic equipment and development

Main objective of this task was the developmentha basic equipment necessary to
manufactures the multisensor system.

In particular, this task regarded the following maspects:
- Design and development of the acquisition system:
o Investigation on coil/optical sensors;
o Design and development of the sensors modules;
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o Integration of the modules on the needle-punchiaghime.
- Design and development of the monitoring software:

o Design of the flow-chart of the monitoring process;

o Design and development of the user-interface, bwtlwhat concerns the needle-
board status visualization and for what concerres global and local analyses
looking for the existence of needle breakages patte

o Design and development of the information archivectv collects the status of
each needle at each instant and which is the WJabe database structure.

iy
\l'l

As it was decided during the research phase ofptbgect (see WP1 and WP2), the
temperature IR approach was neglected as not apf@ifor investigated case.

The acquisition electro-mechanic elements of cared monitoring system were
develop by developer partners with support of RT&fgrmers — those skilled in the
monitoring system research.

Task 4.2 — Prototype Installation and testing

Main goal of the task was the integration of thealeped prototype on the existing
needling web loom. The integration process incluitenl phases: the integration of system on
model needling system for better understanding edigh space premises and the system
integration on to small industrial needling webrtao

Necessary measurement platforms for both solutioese considered including
appropriate testing strategies.

Task 4.3 — Software installation and testing

The protocol communications has been finalizedR8#485 protocol and consequently
the acquisition features have been defined. A mpgpltirocedure has been applied for the multi-
modules acquisition.

Besides this the pattern analysis algorithm hawan ltested in the virtual environment;
the final version for industrial prototype wereaa&bed. This solution has been installed in the
testing unit for testing purposes.

Task 4.4 — System adaptation and configuration corul

Main objective of that task was the system adapmtadiccording to the industrial needle
web loom demands. That activity had upgraded thdeaineersion of system upto prototype
version. The prepared test procedures has beeoriped on the prototype. Main issues which
have been found previously, they has been solvel femal version of the sensor board
communication software and converter configuratese developed.

As the result of work package 4, the set of hardwedements and components were
created. The hardware and software were implememedhe production environment
according to the experience of SME partners. Dedvies 9 and 10 documented that part of the
project.
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WP5: Testing and System Perfor mance Evaluation — WP |leader: STFI

b

Activity of that work package was focused on theltrsensor monitoring system trial
and performance observation. Tests were undertiakebserve the functional performance of
monitoring system as an electronic device andtaslaor nonwoven quality observation. The
undertaken activities were continuation of WP3 §vié4 in the industrial environment being
able to access in the STFI production facilitieee Tests were performed with joint team of
STFI, SKA and DAPP researchers with technical taste given from CMS.

Three test series were undertaken within STFI endboratory DILO needle machine.
Tests were conducted in industrial environmentrdupgrocessing of nonwoven material.

The needle punching machine used for the testarisgb a laboratory line to process
needle punched nonwovens in laboratory scale okiwgrwidth 600 mm. The laboratory line
consists of following parts: carding machine, crtagsper (both web forming units) and the
needle punching machine (web bonding unit).

For the installation of the multi sensor systemw#s a requirement to dismount the
stripper plate out of the needle punching machilins is easy to handle in case of machines
with low working width but for machines with largerking width up to 5 meter, the industrial
integration of multi sensor system installation tabe pre-tested in dependence of each single
needle punching machine (regarding to machine desig technical documentation).

All cables of multi sensor system are to be fixédha stripper plate. The guiding of
cables out of the machine has to be handled flexil@dcause the stripper plate has to be
adjusted in its position according to machine paians. Furthermore, vibrations with different
frequencies will occur in working mode of the nesedtlachine.

The test program covered:
Installation of inductance sensor beamdd optical sensor board
Installation of all controllers on thefRCHING MACHINE machine
Static tests
Dynamic tests on variety of speeds amvoven processing speeds
Breakage pattern recognition

ogkrwbE

For testing purposes the geotextile were used.

The solution was demonstrated to SME Partners.uRdertaken test demonstrated the
proper behavior of electronic components. Also gmésd GUI was evaluated as efficient one
for industrial monitoring purposes. Deliverabldsahd 12 documented that part of the project.
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WP6: Innovation and Related Activity — WP leader: CMS

Scope of WP6 was to facilitate and encourage thausimial and commercial
exploitation of the project results and to defihne measure to ensure that the SME proposers
will be able to assimilate and exploit the resoltghe project as well as the dissemination of
the results.

The dissemination plan and marketing strategy vpeepared according to the feed
back from end user SMEs. The web portal for projasre designed and used for
communication between Partners. Set of leafletstgpe and articles were elaborated and
distributed in between Partners.

The final version of plan for using and dissemimgtknowledge to transfer specific
knowledge from the RTD performers to the SME pgréints was prepared. Number of
scientific and commercial event has been partieghal he investigation on competition were
proceeded to consider project competitiveness dsaw@ossible patent application.

However, according to the Consortium commitmerd,dbblic release of project results
were limited due to the IPR protection.

Deliverables 13 — 19 documents that part activity.

Task 6.1 — Protection of the Intellectual PropertyRights

The results of project was protected following sulésted in the Consortium
Agreement. The knowledge dissemination was limitethat necessary for communication in
the Consortium. The few public presentations wenigéd to general information about efforts
undertaken for nonwoven product on line monitonmgthodology. Finally the “Know How
Transfer Agreement” for IPR transfer from RTD perfiers to SME Partners were signed
within Consortium — see APPENDIX 3 for text of sgghAgreement.

To protect IPR, the preliminary study on patentliappility was done — see Deliverable
17. The conclusion of that search was, that naaked any document which would destroy the
novelty of quality monitoring system in the nonwav@oduction process.

Task 6.2 — Marketing Strategy and Feedback

According to the results achieved during WP4 andb\WHe techno-economic feasibility
study for conditions for project product possiblarketing were undertaken. That was done
with assistance of SME Partners to predict thesiptes period necessary for return of
investment.

Task 6.3 — Training, Exploitation and Dissemination
In the first half of the project, dissemination tfe information about the project
remained limited to the distribution of publishalabstracts. According to that premise, the

project leaflet and poster was issued. Also sonmnaonicates on few conferences and fairs
were given as a general information i.e. on thenmajective of NEEDLES project.
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To satisfy the inside Consortium knowledge disttidkn, the web side was open for
internal idea and rapports publication.

& NpmDLES

In the second part of the project, according t® @eneral Assembly decisions, the
dissemination was still limited for public area.Wwkver precise dissemination and exploitation
plan was elaborated — see Deliverable 19. Also ymbtkaflet and poster was edited and
distributed in between Consortium Partners. Fomkadge dissemination purposes, two papers
are prepared for further edition in the technioalrpals or during conferences — see Deliverable
15 and 16. To start exploitation activity, also #rouncement in polish local journal “Textile
Review” was published.

For SME partners the product information and trejrCD was issued, where detailed
description of GUI of monitoring system were preasedn- however that CD is still not released
for public use unless IPR will not be protected.

Consequently, SME Partners when considering thevketge and training factors, they
are well prepared for prospected absorption ofgatajesults unless the investment factor will
be on the acceptable level.

To extend the dissemination area onto public arehto market the project results, the
dissemination and exploitation plan were developsde also Deliverable 19.
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Section 3. Consortium Management
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The task objective was to provide Project Consortivith efficient project resources
management. Scope of project management, that reces@ly described in the DoW- 86.1, it
was effectively exploited through project duratlmnCoordinator.

In particular sole contacts with EC during negaiatphase of the project as well as
during its realization aimed onto administrativel dimancial procedures were well cared on. In
particular two amendments: one related with Partaplacement — see Deliverable 20 - and
one related with project prolongation were caroed

An internal communication between partners wereolject of careful attention and
support. Resulting, the research, and developmesteps was completed with sustainable
participation and input from all partners. Alsosskmination plan as well as preliminary
exploitation strategy were elaborated jointly; theds processed according to the limits of
knowledge composed of project results and Par&gysrience.

As stated above, the management activities wengsémtonto proper level of direct and
indirect communication line support between CongortPartners.

That indirect relayed on the exchange of ideasorteg and information through
internet menaces (e-mail, web side, SKYPE confea®nand telephone conversations; that
created semi-virtual project organization, whetepattners could participate in everyday task
activities.

That direct one stressed the need for direct caatiens, workshops and collaboration
activities on the level of consortium managememtié®as well as on the level of “one-to-one”
Partners joint collaboration. The number of Gen&sdembly Meetings, Technical Meetings,
Workshops aimed onto problem joint solution andoamial short meetings took place. Below

there is the list of those most important:
1. October £, 2005 in Chemnitz in STFI premises for Kick of &fiag,

2. November 8, 2005 Coordinator short visit in the Brussels DiGctear organizational and financial
problems related with project coordination.

3. December ¥, 2005 in Genova in D’Appolonia premises and intd¥%s where SME participant

Technoplant has its production facilities,

January 11-12 2006 Management meeting in the CMS premises irsévar

February 8, 2006 Management meeting in the CMS premises irssva

March 2 2006 in Chemnitz at STFI premises.

At the beginning of April 6-7, the 6-month Technical Meeting, Board Meeting ahechnical

Noo o &

Committee Meeting took place in Warsaw.

8. May 8-12, the workshop took place in Genova withtipgpants from SKA, DAPP, TechnoPlant and
Speritex.

9. June 1%, 2006 informal meeting between RTD performers: ISatd DAPP took place,

10. June 38, 2006 Coordinator had visited the STFI to agreefallowing activities on the parametric
definition of abrasion process.
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11. September 4-8th 2006 the workshop for SKA, DAP& BECP took place in Genova and Pistoia

12.
13.
14.
15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

September12-1%2006 the necessary test took place in Chemniterumesence of all RTD performers.
September 28 2006 Coordinator had visited the STFI and GWfoject progress update

In October 12-1%, 2006 the 12 month meeting took place in Rome

January 2%, 2007, Board Meeting (CMS and DAPP) took plackVarsaw to revise the present state of
art.

February 19-26, 2007 the Technical Workshop took place in Wargamwjoint calibration of prototype
multisensor subsystem and communication link betwaaltisensor boards and processing unit. Also
inductance approach and optical approach to thésensor facility was once more evaluated.

March 13", 2007 Coordinator short visit in the Brussels D& dear organizational and financial
problems related with project coordination.

Beginning March 36, 2007 18 month meeting took place in Pistoia, whatate of development were
presented and dissemination — exploitation polieyendiscussed

June &, 2007 the exploitation meeting took place in Risto

July 5-8", 2007 the workshop for SKA and DAPP in Genova &P facilities

July 30...August 2, 2007: first series of industrial tests took placeSTFI, where software-hardware
conflicts were detected

September 2 2007: second series of tests took place in Sifffrovements for multisensor boards
were investigated

November 5-7, 2007: third series of tests took place in STFI

November 1%, 2007 Final General Assembly took place in DAP#ifees in Milano.

Deliverables 10 — 23 and appropriate set Minutesviekting are tracing the WP7

activity.

According to the Consortium application done Juil® 2007, the Project duration was

extended with two months upto 26 months duratiapkeg line within presumed budget limits

— see extended project Gannt chart below. Thatoaased by some delays in the prototyping
of components which are fundamental for the inteégnaof the sensing part of the detection
system, namely plastic carcasses of proper qualityoil sensors were delayed in delivery.

The activities were followed as on the Gantt Chart
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THSH R | 6| 7| afla|n|n|e|n|u|6|w|r|e|w|o|a|a|a | 24 | Ed
WP 1: Scientific Analysis and System Requirements Sepcification
Task 1.1: Investigation & analyses 3
Task 1.2: Definition of the experimental need|e abrasion and breakage %_ i 1 3
Task 1.3: Analyses of relationship betwveen process parameters and guality criteria i 3
WP 2: System Design and Development ] 4
Task 2 1: Mathernatical model for nonwoven applications . 1 2 3
Task 2.2: Design of the contral system == il 2 1 IR EREE ERERE 10
Task 2.3: Systern development 1 1 Tzl 8
WP 3: Control Software ] 3 0o 0 0 8 B 5 3 17
Task 3.1: Multi-Sensars Cantrol Software Intedace 1 2021 6
Task 3.2: Multi-Sensors Control software database H 1 22 |1 [
Task 3.3 Automation and control software —f Milestong 3 1 21 |1 5
WP 4: System Integration & Prototyping
Task 4.1: Basic equipment and developgment 2 1 2|2 7
Task 4.2: Prototype Installation and testing 1 1 2 2|z |1 9
Task 4.3: Software Installation and testing 1 1 2 22 |1 9
Task 4.4: Systern adaptation and configuration control 1 1 2 2|22 10
WP 4: Testing and System Performance Fvaluati ] D
Task5.1: In planttrials 1 1 2 2012 15
Task 5.2: Systern evaluation and demonstration Milestone 3 2 1Tz z2|2f2|z2]|: 15
WP 6: Innovation & Related Activities B 0
Task b.1: Pratection of Intellectual Property Right 2 1o of+ 2 8
Task B 2 Marketing Strategy and Feedhack 2 1Tlo |t |ofz1|1 9
Task B.3: Training, Exploitation and dissemination issues 1 20t 2|1 2]3]3 13
WP 7: Project Management I T 9,20
© |Kick-otf Mesting o Final @] 27,20 |12 |12 [18 [ 12 [30 |22 | 30 | 163,20
Mick-Term Azsgssment

Azzessment

Activity of Consortium Bodies

The Management Board composed of CMS, GWS and D@BPduring Consortium
Meetings organised for:
- 6 — month evaluation of project progress
- 12 — month evaluation of project progress
- 18 — month evaluation of project progress
- 26 — month evaluation of project results

The Technical Committee composed of: CMS, STFIASR’Appolonia met during
Consortium Meetings organised for:
- 5 —month evaluation of project progress
- 6 — month evaluation of project progress
- 12 — month evaluation of project progress
- 16 — month evaluation of project progress
- 22 — month evaluation of project progress
- 24 — month evaluation of project progress

The Exploitation Committee composed &fMS, Technoplants, GWS, KK met at:
12 — month for review of dissemination plan

18 — month for evaluation of IPR protection

20 — month for Patent applicability

26 - month evaluation of project results

The number of additional consultations within thbsely also took place — as
telephone consultations and internet conferences.

GEOTEXTIL
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Section 4. Other issues

The overall contributions of the partners of thejgct are described in the management
report. Each partner has performed the work alemtat the beginning of the project as
mentioned in the technical annex. The benefitsttiea SMEs will have with the results of the
project are described in the draft of the “Plan dising and disseminating the knowledge”,
deliverable D18 and 19.

Contribution of the group of SMEs and RTD Performers

The Consortium efforts for the project progressemgmdertaken in the way which allow
to exploit full knowledge of Consortium contractoses:

- STFI (RTD) as an expert for nonwoven properties madufacturing methods

- SKA (RTD) as experienced developer on monitoringfeays for mechanical systems

- DAPP (RTD) as an expert for monitoring system tetegc and control system
solutions

- CMS (SME) as an experienced developer of mechatsystems and sensor devices

- TECP (SME) as a recognized player on the markatetlling equipment producers

-  GWE (SME) as an experienced manufacturer of géitaex

-  SPERITEX (SME) as an experienced manufacturedtefing nonwovens

- KK (SME) as and experienced manufacturer of syitHeather as well as nonwoven
conveyor belts

In the considered research STFI were balancing therk with SME involved in the
nonwoven production i.e. GWS, KK and SPERITEX, wHIAPP and SKA joint efforts with
SME involved in the needling machinery i.e. CMS ahdCP. The intensive horizontal
exchange of knowledge took place.

According to up today experience, it may be statbdf the benefit which SME
experienced from RTD performers is the better ifieation of nonwoven quality level as a
result of decrease of needle tool performance. &iscexperience on the possibility of product
quality prediction were well transferred to SME. tdover, the innovative knowledge related
to the multisensor approach for process monitoaind advanced software engineering related
with knowledge management was transferred to SMiBose involved into needling loom
equipment manufacturing and control system devetoyne to CMS and TECP. The extended
technology related with assembling process of neleronic elements — those related with
micro-coils assembling, material selection and elgictronic parameters adjustments were
transferred to the CMS — the SME involved in thetom and monitoring system development.

Following, short resume of Consortium Contractastribution onto project as well as
balance of the work and resources between RTD mpeeic and other contractors. More
detailed scope of work for particular partnersemelosed in the Appendix 1.
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1. CIM-mes Projekt sp. z 0.0. — SME partner, Coordinator

b
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CMS has played successfully the Coordinator roleo@e side it played the consortium
management role for proper organization of workfleammunication and knowledge
exchange. On the other side it released it's know-for better understanding of design
limitation and sensoric systems capabilities amdiuies. That allowed to balance in the
most efficient way the scientific knowledge and hoelologies those mastered by RTD
performers, the everyday practice of SMEs - nonwomeanufacturers and
electromechanical systems design master hood ofsSMEose developing control systems
and needling equipment. CMS was also significaintiplved into technology development
— particularly that related with mechanical anccetamechanical components development
and assembling procedures.

2. D' Appolonia— RTD performer

DAPP used to acquire the necessary knowledge ntifg@bservable parameters for
needling process. In the next step, it has useddhjuired knowledge that from remaining
RTDs as well as that from SME partners, to devéhepprototype of control system
(software and hardware configuration). The congideaffort was paid by that RTD
performer for development of communication softwaeéveen multisensor boards and
processing unit. Also the leading position in thegessing software development was kept
by that Partner and resulting algorithms for paplioncept, data base and pattern
identification for further nonwoven product qualgyediction were successfully done with
it.

3. Geotextil Westsachsen GmbH — SME partner

GWS was heavily involved into supplying RTErfermers (in particular STFI) with
necessary production data, information about quattiteria those custom to the
manufacturing practice as well as it delivered seagy nonwoven samples and needles
samples for further laboratory tests. It make gmesio make necessary test on needling
machinery being in the manufacturing process. Tteap production experience allowed to
focus the project onto those features of the syst®mch are important for industrial
environment. Also, when the techno-economic febsibstudy were under development,
GWS disclosed some of necessary data for Consontieeas (SME partners involved in
feasibility study); that allowed to decrease thegimaof uncertainty for that study.

4. Konus Konex d.0.0. — SME partner

KK was involved into analysis of their nonwoven macturing process according to
the recommendations achieved from RTDs (in padictitom STFI). That analysis allowed
to identify main causes of the decreased qualitygh wdecrease of needling tools
performance. KK has delivered used and new neddiesirther observations of geometry
variation (in particular to CMS and SKA). KK wassalinvolved into feasibility study for
investment of SME into monitoring system for nesdibrasion.

5. SachsischesTextil Forschungs Institut eV - RTD Performer

For full project duration, STFI was hardly invotén the identification of honwoven
needling process by meances of features those el to measure with considered
modeling system. STFI was involved into laborattegts related with needling process
identification as well as in the mathematical moudgl In particular the correlation between
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needle abrasion and pattern of broken needlesemélel onto product (nonwoven) quality
were an object of their activities. Moreover exteaseffort was dedicated to acquire
necessary opinions and technical parameters fronkt SMrtners — particularly those
involved in the nonwoven production process. Finalhecessary semi industrial
environment of STFI facilities allowed to procefisnacessary tests in the industrial scale.

6. SKA Polskasp. z 0.0.

SKA was hardly involved in the development of monitg system for needles
performance detection. That included phenomendifa=ion in close cooperation with
STFI and CMS as well as on the basis of in honeeditre study and with help of
mathematical modeling, selection of measurementaaetvhich allow to identify on line
the needle tool features related with it's perfonc& The remarkable contribution from that
RTD performer was done in the innovative solutibmaltisensor — inductance variation
focused. It released the breakthrough input forotéczhnology of multisensor boards
production and assembly. SKA played the main noliné design and development of
monitoring system prototype in joint efforts wittABP and CMS. During that period of
activity it could be observed also effective exap@aonf knowledge with SME partners —
particular those skilled in the control and senspsystem development - CMS as well as
skilled in the manufacturing of production equipreras TECP. SKA also leaded the
testing procedures including testing software alatian and testing programs preparation.

7. Speritex S.p.A

Speritex was involved into analysis of their nom@ manufacturing process according
to the recommendations achieved from RTDs (in aldr from STFI). Also it has released
their uptoday knowledge on the control procedurdschv are applied in their everyday
practice. Also, when the techno-economic feasibistudy were under development,
Speritex disclosed some of necessary data for Cmsoneeds (SME partners involved in
feasibility study)

8. TechnoPlantss.r.l.

TECP was actively participating in the design gpanalysis — that one necessary for
considered monitoring system integration with emgtneedling machinery. The extensive
exchange of information took place between thostees involved in the direct mechanical
design process i.e. with CMS, SKA and DAPP. Alse tharket knowledge was released
partly for preliminary dissemination plan for NEEBS project. Finally it participated in the
exploitation plan creation
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APPENDIX 1: SME and RTD contribution and cooperation

Following there is brief description of ConsortiuBontractors contribution to the
project and common benefits related with Consortaativity on the Needles project.

1. CIM-mes Projekt sp. z 0.0. - SME partner, Coordinator

WP1

Objectives. For that work package, the main objectives weiliavestigate the object of
control features and to synthesis the model fokélmv organization for Consortium,
which is geographically wide spread and with défe functionalities model.

Activities and problems: Even formally CMS was not involved in the WP1, theéensive
study of phenomena related with needling processumdertaken. The main activity was
paid to the recognition of requested functionadité considered monitoring system
against technical possibilities of measuremeneqtiested variables. Meanwhile the
model of knowledge exchange and procedures witbimsGrtium was elaborated.

Results: In relation with uptoday knowledge about senseghtology, considered process
features and own experience, vulnerable sensinghodagies were identify for further
detailed evaluation while focusing onto sensor ewstdevelopment. Also the
communication lines within Consortium were created.

WP2

Objectives : The further needling phenomena analysis with nma#tieal modeling. The
laboratory tests evaluation. The selection of prageasors, useful from technical point of
view.

Activities and problems. Wide range of analyses were performed to checkerifit
approaches for mathematical modeling of the procEssensive investigation on the
multisensor applicability as well as selected mseltisor manufacturing possibilities were
undertaken. Finally the needling simulator were eligwved to support the monitoring
system prototype testing and validation proceduFbat activities were strongly integrated
with RTD performers research results.

Results. An evaluation of developed ideas for multisensopliapbility was done;
recommendation for further research was limitedh# inductance and optic sensors for
needle breakage and piezoelectric sensors forictdireedling force was pointed out.

WP3

Objectives. To commit on the final solution of the control vedre interface, data base
functionality and information processing software.

Activities and problems. Active participation in the development progresbgdAPP and
SKA. Assistance for testing and validation procedur

Results:. Commitment on the control software interface, infation processing software
and data base functionality.

wp4

Objectives. to integrate the developed and implemented suteisygs with the software
codes into a basic prototype for system calibragiot update.

Activities and problems. Contribution into multisensor system implementatiand
configuration with focus onto optoelectronic saduti Expertise on the plastic elements
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development and mechanical aspects of assemblouggures. That was condu::ted in tied
cooperation with DAPP, STFI and SKA.

Results: Commitment on the system integration upto indaliyriaccepted level.

WP5

Objectives. The High-Speed Multi-Sensor approach performaneesuation and the
technology and methodology will be demonstrated .

Activities and problems: Development of monitoring fixing system and asskmgb
procedures. Assistance in the testing field devakg. Solving “ad hoc” problems arising
during different testing phases. Finally participatin test procedures.

Results. The final successfully tests were processed int jsdam with SKA, STFI and
DAPP researchers.

WP6

Objectives. To facilitate and encourage the industrial and ro@ntial exploitation of the
results and define the measure to ensure thatNtte (Boposers will be able to assimilate
and exploit the results of the project as wellreesdissemination of the results.

Activities and problems: The development of webside and leaflet for prodund project
purposes with concept exchange with DAPP. The kedgé dissemination and
exploitation plan elaboration in joint undertakinggth STFI, DAPP and TECP.
Investigations on the feasibility of commercialipatof project results in cooperation with
TECP.

Results. The project web-side was released for generaleusduge first project and product
leaflet and posters were designed and releasedCémsortium partner use and for
marketing purposes. The patent analysis was predesagether with DAPP and with
STFI knowledge of the procedures. The preliminanpdedge dissemination plan was
prepared. The background for product feasibilitycommercialization was prepared and
committed with other Consortium Partners.

Further activity: Project results dissemination and exploitation ediog to dissemination
and exploitation plans.

WP/

Objectives. Project coordination, project management.

Activities and problems: the management of the status of the project from a
administrative point of view, the technical reséarmanagement of the project.;
application of technical resource within the projand among the partners and RTD
performers, establishing exploitation mechanisms

2. D' Appolonia— RTD performer

WP1:

Objectives. Main objective of WP1 for D’Appolonia was the idéication of the relevant
parameters, from a system developers point of iemthe needle-punching production
processes and needle loom manufacturing equipr@emntomes of this WP1 were
fundamental for highlighting the necessary techgglo be used for needle-punching
process monitoring.

Activities and problems:. During WP1 DAPP patrticipated in the identificatioh
production parameters with respect to the systeéegration phase
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Results. Main result for DAPP was the identification of tharameters (force exerted by
the needle-boar while punching, presence/absenite afeedles, etc.) which were used as
base for the development of the system.

WP2:

Objectives. Main objective was the final design of the needlenitoring system.

Activities and problems: Taken into consideration outcomes of WP1, DAPPkedfor the
development of a multi-sensor system able to motti® addressed parameters. Main
activities which have to be highlight were: critiemalysis of the system requirements,
sensor evaluation, design of the electronic ofntloitoring system.

Results: The design of the first prototype of the monitorgygtem for needle-punching
process is the main result achieved in the refergeciod.

WP3:

Objectives. This WP was focused on the development of the soéwnterface of the
monitoring system and on its main routines.

Activities and problems. DAPP was involved in this activity as main develggogether
with SKA and STFI. This WP also concerned the defin of the datastructure/database
containing needle-board information and needlekarga patterns.

Results: Main results were the developed algorithms formttmaitoring of
presence/absence of the needles in the needle;llbandser interface to be used in the
final monitoring/elaboration sw, data-structuretwé information to be collected and used
in the database.

WP4:

Objectives. integration of the subsystems, optimization ofgbh#ware interface in order to
be fully compliant with system requirements

Activities and problems: involvement in the integration of the final mudiissor system,
communication testing of the multisensor equipmprdacurement of necessary equipment
for industrialization of the coil board (plasticpgort)

Results: The integration was successful.

WP5:

Objectives. demonstration of the developed prototype

Activities and problems. assistance in the integration and arrangemerntieofrultisesnor
equipment for in-filed testing; support in findisglutions for “ad hoc” problems arising
during different integration phases.

Results:. The final successfully tests were processed mt jgam with SKA, STFI, CMS
and DAPP researchers

WP6

Objectives. To facilitate and encourage the industrial and ro@mtial exploitation of the
results and define the measure to ensure thatNtte (Boposers will be able to assimilate
and exploit the results of the project as wellresdissemination of the results.

Activities and problems. The development of website and leaflet for procarad project
purposes with concept exchange with CMS. The kndgdedissemination and exploitation
plan elaboration in joint undertakings with CMS,F$&nd TECP.

Results: The project web-site was released for generalausHge first project and product
leaflet and posters were designed and releasedCémsortium partner use and for
marketing purposes. The patent analysis was prededjether with CMS and with STFI
knowledge of the procedures. The preliminary knolgke dissemination plan was
prepared.

b
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Further activity: Project results dissemination and exploitation etiog to dissemination
and exploitation plans.
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3. Geotextil Westsachsen GmbH - SME partner

WP1

Objectives. to obtain production feature of constant produgliy; to get a tool, which
allow to influence the product quality on a propad safety way.

Activities and problems. Selection of main group of products and main pobdn this
group; identication of relevant product parameterdensive testing periods to get main
influences between production and product (togetlhigr R&D-performer namely STFI)
Results. Identification of all relevant parameters (teclogyl, production, product) those
necessary for data base creation; better unddistanf needle abrasion process

WP2

Objectives. To identify the needs for quality prediction — $lkeopragmatic for SME
nonwoven manufacturers (unique quality parameter dhe whole production time); to
identify appropriate features for the first profmty(how to measure, what is to measure,
what could be the outlet information of such a eyst

Activities and problems. Support for the RTD activities related with défon of a
mathematical model; validation of the WP1 resuhsotigh direct investigations on
technical equipment; technical design of prototigyehe monitoring system - consultancy
Results. improved quality parameters, based on results BfAVpredication and statement
of requirements for the installation of multi-sensgstem on a production machine

WP4

Objectives. easy integration of the developed and implemestdssystems into a basic
prototype for system calibration and update

Activities and problems:. Support for the RTD activities in the testing witiés with care
focused onto geotextile production features; samplelivery, process data delivery, in
particular the close testing cooperation with Sakd CMS

Results. achieved know how and better understanding optbspected quality prediction
system features

WP5

Objectives. the system trial and performance demonstrationtransfer from RTD the
know-how on functionality, reliability and potentiaf the developed system in a needle
punching machine and in a complete nonwoven praatutihe

Activities and problems: Support for the RTD activities in the testing wities with care
focused onto geotextile production features; samplelivery, process data delivery, in
particular the close testing cooperation with STFI

Results. know how from RTD performers and better understamdn correlation of
missing needles and partly broken needles agaomstoven product quality; evaluation of
commercial advantage concerning needle controésy&now-how on functionality of the
system and it's prerequisites for installation, ethihave to be handled with own
equipment and staff

WP6

Objectives. dissemination and exploitation activities condigd with IPR Know-How is
protection
Activities and problems: participation in the feasibility study elaboratiand in the IPR
processes
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Results: know how on IPR issues to be solved
Further activity: Project results dissemination and exploitation ediog to dissemination
and exploitation plans.

b

4. Konus Konex d.0.0. — SME partner

WP1:

Objectives. To identify the quality relevant process paranseter

Activities and problems. Production parameters were collected and defif@dneedling
process of each single product we produce. The p@int which was focused, it was the
needling affect to the quality of needle-felt. Aoing to the needling parameters we also
followed the needle abrasion after a certain waykiours

Results. The correlation between needling process paramatel the density of

nonwoven and the nonvowen strength for the firedtieg machine.

WP2

Objectives. To identify the production observable process patars, which could be
mapped into monitoring subsystem. To identify dilmaad indirect process parameters
those being helpful for nonwoven quality on lin@lesation.

Activities and problems: The needling machine was selected for observaiiba.needle
boards were observed, while during progress of imgrkours the needles in selected areas
of boards decreased their performance; needlesdlmarved areas were picked up for
further investigation on their abrasion due to sifgsthe parameters relevant for
mechanical properties.

Results: The variation of mechanical properties for selgcteedles during their life time
were observed.

WP5

Objectives. to obtain the knowledge of quality monitoring €mtperformance; to evaluate
the feasibility of approach for internal needs

Activities and problems: supply of samples, release of knowledge on intestnategy for
quality prediction, participation in testing prograning.

Results: demonstrations of the advanced technology and rdetbgy developed during
the research work

WP6

Objectives. dissemination and exploitation activities condigd with IPR Know-How is
protection

Activities and problems: participation in the feasibility study elaboratiand in the IPR
processes

Results: know how on IPR issues to be solved

Further activity: Project results dissemination and exploitation ediog to dissemination
and exploitation plans.

5. SachsischesTextil Forschungs Institut €V - RTD Performer

WP1:
Objectives. Identification of the relevant parameters for regumunching production
referring to the special conditions in the productof the SME and further development of
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the basic knowledge in the field of needle punchangcess, quality of needle punched
products.

Activities and problems:. Analysis of nonwoven production processes and ovew
product parameters; investigations on needle abrasierification of needle abrasion
using optical and mechanical ways; research omtheence of needle absence on product
qguality and on use of this influence as basic datien for the control system,
development of static laboratory system to deteateipenetration forces of single needles
(problem: not exact measurable, high deviatiomthr development onto a multi-needle-
system for better simulation of practical condisoBtatic laboratory system to determinate
penetration forces of single needles (problem: exdct measurable, high deviation),
further development onto a multi-needle-system FBmtter simulation of practical
conditions. After consultancy with SME partners and other RTEBrf@grmers, the
contingency plan was applied to select indirect snea method for the single needle
penetration force measurement.

Results. Basic correlations between process parameterasas input for a control system
(penetration force as function of needle absentwisdensity, penetration force as
function of using time of needles were identifiédsic correlations between penetration
force and the weightiest product qualities (fortg&tle nonwoven as the main product of
GWS) were formulated as well as definition of agrdgr this product qualities. Also as a
result of the design space examination for needingchinery, the problem was
identifying: for today there is no design solutifam direct measurement of single needle
penetrating force.

In following period of project activity there is pacted the confirmation of detected basic
correlations or adjustment on selected productsttoer SMEs

WP2

Objectives. Formulation of correlation with mathematic formailas theoretical basis for
control software development.
Activities and problems: Mathematical formulation of identified correlat®n

\Iqlll
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Results. Basis correlations between measurable valuesh@yntulti-sensor system), the
needle abrasion (absence and life time) and pragladity criteria
WP3

Objectives. participation in the final formula implementationthe control software.
Activities and problems. consultations and contribution to DAPP, SKA and £ ®ifforts
for final formulation of system functionality andrimulas for nonwoven quality prediction.
Results. know-how on developed system configuration and tdas applied.

WP4

Objectives. to committee in the monitoring system integratamherence with industrial
environment.

Activities and problems: assistance and consultation about design spaaseéatiing web
loom, assistance and consultation in the integraticheme elaboration for monitoring
system

Results: know-how on developed system integration capadidliwith needling web loom.

WP5

Objectives. to get the evidence of functionality of the deysld system within an
industrial needle punching machine respectivelg icomplete nonwoven production line
and to evaluation of the reliability of the deveddpsystem
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Activities and problems. Supply and preparation of a needle punching machin
preparation and support for system integratiorectein of sample material and needles,
execution of sample trials with simulated neediemkages in different geometrical shapes
and different amounts/numbers, first trials fordeitme behavior of the systems, textile-
physical testing and evaluation of the trials oodoict quality

Results: identified correlation between the nonwoven prodpglity and missing needles
in different geometrical shapes / amounts/numbmesrly shown in lowering/reduction of
strength , evidence of functionality of the develdpsystem within an industrial needle
punching machine respectively in a complete nonwgreduction line

WP6

Objectives. research results dissemination through techniagep and presentations on
conferences; research results exploitation: supg@ME for IPR strategy and application
of developed technology.

Activities and problems. SME consultation for dissemination and exploitatgtrategy,
Support of SME for IPR strategyPresentation on conferences (see disseminatioa tabl
Deliverable 19)

Results. Signed IPR and Know-How transfer agreement; Agreg¢rabout submission of
patent

Further activity: Further and ongoing dissemination activitigaiblishing after IPR
protection and presenting technical paper on conferencegcedly on Nonwoven fair
INDEX 2008 and paper on EDANA nonwovens academy82B0STFI ; prospected
Presenting of developed system online working iedie punching production line on
EDANA nonwovens academy 2008 in STFI facilitiessee also Dissemination and
exploitation plan — Deliverable 19.
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6. SKA Polska sp. z 0.0. — RTD performer

WP1

Objectives. During that work package, the main objective wesypdliterature research to
find premises for building of mathematical modelsalyses of needling machines design
and current nonwoven research results reviewing.

Activities and problems. SKA used it's knowledge about needle-punching gseand
related phenomena. Also design space concernedameahdesign of typical needle-
punching machines were investigated.

Results:. A set of articles and other scientific results eveiound, what increased
Consortium knowledge about current state-of-art értfielped to evaluate the limits of
design. A design space for multisensor system vetermined as well as limitations and
design boundary conditions. Results achieved fresearch undertaken by Consortium
partners were deeply analyzed; conclusions weng lwvelpful for process and phenomena
modeling as well as for sensor design and veriboadf preliminary assumptions.

WP2

Objectives :Main objective of this WP was to design sensorsieieelop and test

prototypes and to design needle-punching monitasysgem.

Activities and problems. Wide range of analyses were performed to checkerdifit
approaches for mathematical modeling of the procébsit allowed to verify initial
assumptions both for experiments and simulaticgrss@ design and development for final
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application, development of functional prototypesdefine assumptions and requirements
for monitoring software. A wide range of possibfgpeoaches for multisensor monitoring
system were analyzed in terms of laboratory expams) simulations and related
phenomena analysis.

Results: A set of mathematical models were built up to coaewide range of needle-
punching related phenomena and nonwoven and needlelsanical behavior. Performed
experiments undertaken with these models allowedirtderstand more the complete
process and it gave a number of premises for satesign. Arguments for and against
particular sensor solutions were documented. Mastalde sensors fulfilling all
requirements for multisensor monitoring system wszkected. Functional prototypes of
selected sensors were developed and tested.

Further activities: Design assumptions, premises and requirementstidrbeing verified
against current research results. Few additioraas of already studied phenomena are
still under research as potential area of use.t Pudtotypes are being extensively tested.
After that, they will be up-scaled to fulfill fubcale prototype requirements. Additional
functional prototypes are under development.

WP3

Objectives. Objectives of this WP concerned design of momigpsoftware, which covers
both computer side software and electronics firnewar

Activities and problems. Activities covered defining requirements for mamnibhg software,
data acquisition system, measuring techniques astdbdse according to previous
research, analysis and experimental results.

Results: In co-operation with D’Appolonia and STFI geneeadd detailed structure for
monitoring system was defined. That included: selacof measuring techniques and
algorithms for particular sensors, logical functbty design: computer- and electronic-
side of the software, data acquisition structureettepment and hardware, design of
synchronization and monitoring cycle algorithmstatbase structure and management
design, assumptions and requirements for grapbgsl interface.

Further activities. Further activities will cover prototyping and exipeental verification
of selected solutions and optimization of algorithm

WpP4

Objectives. integration the development of monitoring systeomponents with the
software codes into a basic prototype for systelibredion and update.

Activities and problems: multisensor system development for industrial emment;
hardware and software configuration. Design, tgstoalibration of sensors, multisensor
boards and communication lines. Development oftwsoe for multisensor boards testing
purposes; laboratory version and industrial versidrat was conducted in tied cooperation
with DAPP, STFI, CMS and TECP.

Results: Commitment on the system integration upto indaliyriaccepted level

WP5

Objectives. The High-Speed Multi-Sensor approach performaneesuation and the
technology and methodology will be demonstrated .

Activities and problems. Testing schedule and program creation. Measurepiatforms
assembling in the industrial environment. Modificat of hardware and software
according to the industrial environment demand. i#dgace in the testing field
development. Solving “ad hoc” problems arising dgrdifferent testing phases. Results
reporting. System performance evaluation for bottuctance and optoelectronic solution.
Results: The final successfully tests were processed int jsgam with CMS, STFI and
DAPP researchers.

& NpmDLES
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WP6

Objectives: research results exploitation: support of SMEIRR strategy and application
of developed technology.

Activities and problems: Support for SME IPR strategy; support for feagjpgtudy.

Results. Signed IPR and Know-How transfer agreement;

Further activity: SME supporting in exploitation plan according toplexation and
dissemination plans

b

7. Speritex S.p.A — SME partner

WP1

Objectives. Main objective of this WP for Speritex was thentiication of the relevant
parameters focused onto nonwoven quality and negedtiols wear process, from a non-
woven manufacturer point of view.

Activities and problems. During this WP Speritex had identified productiparameters,
which may affect the quality of nonwoven fabricscarding to their experiences. That
contributed onto quantification of the defect acabpity, with respect to effect of final
quality.

Results. Main result was the identification of manufactgyiparameter those influencing
the quality of the final non-woven product.

Wp2

Objectives. Main objective was to assist RTDs in the finaligef the needle-monitoring
system prototype with nonwoven manufacturer knogeed

Activities and problems: During this WP SPERITEX helped the Consortium Ksato their
long experience as non-woven manufacturer.

Results: The participation in the design procedure of tin&t prototype of the monitoring
system for needle-punching process is the mairitrashieved in the reference period.
WP5

Objectives. to obtain the knowledge of quality monitoring ®yatperformance;
Activities and problems: supply of samples for filtering components, paottion in
testing programming.

Results: demonstrations of the advanced technology and rdetbgy developed during
the research work

WP6

Objectives. dissemination and exploitation activities condigd with IPR Know-How is
protection,

Activities and problems: participation in the feasibility study elaboratiand in the IPR
processes, data delivery for technoeconomical tondiof nonwoven manufacturing.
Results: know how on IPR issues to be solved

Further activity: Project results dissemination and exploitation ediog to dissemination
and exploitation plans.
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8. TechnoPlants s.r.l. — SME partner

iy
\l'l

WP1

Objectives. Main objective of this WP for TECP was the identfion of the relevant
parameters, from a needle-punching machine manuécpoint of view, for the needle-
punching production processes and needle loom raaenuing equipment.

Activities and problems: During this WP TECP participated in the identifioa of
production parameters which can affect needle-puggbrocess.

Results. Main result for TECP was the identification of th@nufacturing parameters
which could be monitored for the present and fuaw&uation of the needle-punching.
wWpP2

Objectives. Main objective was the final design of the needlenitoring system prototype.
Activities and problems: During this WP TECP helped the Consortium thaokéeir long
experience as needle-punching manufacturer. Theg gehemes and information useful
for the mechanical integration of the chosen semtogether with suggestions on the final
applications of the multi-sensor system.

Results: The design of the first prototype of the monigrisystem for needle-punching
process is the main result achieved in the refergeciod.

WP4:

Objectives. support in the definition of the necessary agtiaimd phases for the
subsystems integration

Activities and problems: sharing of know-how and expertise in manufacturiegdle-
punching equipment in order to perform the intégraof the final multisensor system,
the software installation and the calibration & Whole system , once included in the
production environment

Results:. Commitment on the system integration up to indalyriaccepted level

WP5

Objectives. to obtain the knowledge of quality monitoring €stperformance as a part of
needling web loom equipment;

Activities and problems: consultancy on the assembling procedure for namsier boards,
participation in system redesign for industrial iemwment conditions

Results: demonstration of the monitoring system performaau# assembling features for
prospected integration with needling web loom

WP6

Objectives. dissemination and exploitation activities condigd with IPR Know-How is
protection,

Activities and problems: participation in the feasibility study elaboratiand in the IPR
processes, data delivery for techno-economical iiond of nonwoven manufacturing.
Results: know how on IPR issues to be solved

Further activity: Project results dissemination and exploitation esiog to dissemination
and exploitation plans.
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APPENDIX 2: Plan for using and dissemination of knavledge

1. Exploitable knowledge and its use

The exploitable knowledge results - MUIltisensosdzh nonwoven QUality Prediction
System - MUQUPS - are primarily directed towardsn€&wtium Partners and their future

business. However the prospected one is giverbuldaaform below.

Wy \
"'1||||||h

Exploitable Exploitable | Sector of | Timetable | Patents or| Owner &
Knowledge product(s) | application for other IPR Other
commercial | protection | partner(s)
use involved
Multisensor based NEEDLES Nonwoven 2009 2008 CMS, TECP
nonwoven quality system industry
prediction system
Methodology for on-line On-line Needle- 2008, Jointly with CMS, end-
analysis of the needles analysis punching available specific users
status algorithms industry methodology application
Needle- Jointly with
Design of the sensorpad | Sensor pad punching 2008 specific CMS, TECP
industry application
: Needle- Jointly with
Design of the control Control punching 2008 spe}éific CMS, TECP
system system . C
industry application

The innovation of that approach is related witediction of nonwoven quality through

direct and indirect evaluation of needles brealkagkabrasion.

Concluding, the exploitable knowledge is:

* Nonwoven quality assurance system
* Needle breakage prediction in the needle punchiaghme
* Needle punching cost reduction

A description of key exploitable results is provddselow:

* Multisensor based nonwoven quality prediction gystthis result summarises all
the previous ones. CMS and TECP will be world-wdistributor of the NEEDLES
system, being able, in agreement with the otheduywrer partners, to define new
marketing relationship and licensing.

» Methodology for on-line analysis of needles staths result is relevant for a new
concept of on-line analysis of the needle-boara pérspectives of applications are

ek 1| sperttex TE
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mainly in needle-punching textile sector. The krexaige of STFI was and will also
be of great importance for the understanding ofctineial parameters which have to
be monitored for this evaluation. CMS and the esersl partners, Speritex, GWS
and KK will be directly involved in the benefitsising by these new methodology;

b

"'1||||||h

» Design of the sensor patthis result is relevant as an innovative sensoras used
for monitoring needles status in the needles-boArchew technology has been
introduced with the support of SKA and DAPP. CM8 ai=CP have been and will
be directly involved in this development and in Bemefits arising from this;

» Design of the control systerthis result is relevant as the whole control eyshas
been developed for on-line analysis of the needkr status. TECP gave its
support thanks to their knowledge in mechanicaigihefor their respective areas of
knowledge;

The project results (knowledge contained in MUQUS®Bsystem) are planned to be
exploited through direct production and assemblwities undertaken by Consortium partners
or spin off created by Consortium SME partners.oAtbe indirect exploitation through
sublicensing is considered.

To avoid the unexpected events related with coromesensitive information of
MUQUPS, Exploitation Committee decided not to dmtte publicly any scientific and
technical information except that of general chimacsince IPR will be not preliminary
protected.

Project results will be exploited througlUQUPS monitoring subsystem delivery
composed of multisensor board for “on line” brokeedles observation, signal processing unit
and appropriate software for nonwoven quality preoln, appropriate data base and GUI.

Results will be exploited through delivery &iUQUPS equipment and licensed
software. In some cases it may require needle bimabd upgraded in order to allow precise
measurements. Equipment will designed for needlardso manufactured by consortium
partners under classified technology conditiongthen on, results will be made available to
other parties upon business relations with otherofean needle punching equipment
manufacturers. For that case, the necessary systadification related with design space will
be under classified formula agreed with prospedBantractor. Solutions will be made
available both for new needle punching equipmenvels as for machinery presently used by
nonwoven manufacturers.

Commercialization of projecesult will begin in Germany, Italy, Poland and \&nia.
Further on proposals will me made to parties havivay registered headquarters in European
Union.

Problem of potential obstacles is grouped as fatow

» the existence or development of similar or compgetiachnologies / solution
elsewhere. According to present investigation armteqt clearance study
performed, Consortium believes, that there are ompeting technologies and
solutions present on the market — see Deliverable 1

* third party rights (e.g. patents belonging to cotitpes), standards,...
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Consortium has performed a study which is enclosedkliverableD17. Study is
regarding patent clearance of this project and ycbdt is a base to define any
third party rights related directly to the project.
Third party rights may indirectly influence the ma whenever designed
equipment and software is applied to needle pugcagquipment manufactured by
parties other then consortium members. Consideratiohird party rights will then
be necessary to undertake design modificationdh@fnieedle punching board as
well as design modifications of monitoring equipmenhat modification will be
done under agreed technical classified conditions
« analysis of any (potential) non-technical obstacles
Consortium believes that there are no-importann-technical obstacles will not
influence the project in a significant manner taddpwever consortium feels that
additional studies should be performed in orderewaluate potential obstacles
posed by:
- cost of monitoring subsystem installation relatedexpected advantages of
it's use;
- new techniques of faulty nonwoven production udeictv may decrease cost
of it's utilization

Knowledge arising from the work on Project accogdio the Cooperative Research
Specific Provisions - 81 and 2 of Article 1132 bgithe Annex 2 of the Contragt,is the sole
and joint property of SME Partners.

After IPR’s are secured, Consortium members wiltdzely to:
» to allow the publishing of articles and presentagito the nonwoven experts,
» offer equipment and licensed software to the market
o offer further development dedicated to needle pungch equipment
manufactured by parties external to the consortium,
» discuss further Research and Development with exteesearch centers

Consortium has initiated it's activity on patenplpation now — see survey on patent in
Deliverable 17. Project Coordinator will undertake effort to apply for patents regarding
technical solutions resulting from the project. jPco Coordinator will perform consultations
with Consortium members in order to define contentsuch application.
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2. Dissemination of knowledge

The Consortium recognizes the need to transfertd@blenology to a wider industrial
community by offering manufacturing and distributiicensees and establishing joint-venture
agreements all over Europe and the World to expsupply capability whilst generating
royalty revenues. Consortium considers approacBB@NA, (European Nonwoven Textile
Association) for support on sustainable developrnoéptoject results.

Since NEEDLES project is co-funded by the Europé&ammmission, the major
obligation for Consortium is to make results avaigafor European industry community. In
order to fulfill this obligation, Consortium hasabbrated a business solution, which allows

manufacturers of needling equipment to:
» apply the solution in their new equipment;
» apply the solution in modernization of equipmennofactured earlier;

* involve other parties, registered in European Unitn work together with the

Consortium on further development of this project

Following

table
dissemination efforts.

is summarizing Consortium currenhda future knowledge

No
Planned or type Partner
yp type of audience responsible
actual dates i
(involved)
1| 2007 Database Beneficiaries of his projeq CMS
2 2005-7 '”te”.‘a' Consortium Consortium members CMS
meetings
3 tentative Press/Radio/TV General public
Release
4 | tentative Media briefing Higher education
5 L . .| STHI,
2006 -- Conferences Beneficiaries of his project DAPP.SKA
6 Nonwoven manufacturers, | CMS, TECP,
2006 -- Exhibitions Equipment manufacturers | KK, Speritex,
R & D Centers GWS
71 2007 Publications Technical Higher education | CMS
8 Genera audience
2006 Project web-site Privileged audience CMS, DAPP
Consortium members
9 | 2006 Posters Beneficiaries of his projeci CMS, DAPP
10 | 2006 Flyers Beneficiaries of his project| CMS, DAPP
11 Direct e-mailing Beneficiaries of his project| All
12| 2007 Film/video Beneficiaries of his project| SKA,CMS
131 2007 On Siteinspections | NoNWoven manufacturers, | ;oo orpy
Equipment manufacturers
@emze areoLoNa o IS CEREL L] sperttex TEMIIEE PAR-45/54
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Dissemination of knowledge is organized on twofplats:

* Project; dedicated to promote theoretical basesearch achievements, new
technical solutions and further development anditéich with IPR and patent
formulations;

* Product; dedicated to promote product design, propoperties and feasibility of
product implementation.

& NpmDLES

Dissemination efforts are generally dedicated to:
» Consortium members;
» Other Project Beneficiaries;
* Project stakeholders;
* General public.

Consortium will continue to promote NEEDLES projeesult within the community of
nonwoven manufacturing industry in order to allowr&ean companies to keep competitive
advantage resulting both from quality and manufagucost. Solutions and applications will
be offered directly by Consortium members to theketaaccording to the CA.

Below some meaningfull elements of dissemination plan will be shortly described.

The data base was collected and presently it is released forafigeonsortium Partners.

Considering internal Consortium meetings, it is agreed that in the postproject phase, the
Consortium would meet every one quarter a yeagteeaon actual level of dissemination and
exploitation activity of Partners.

Presentations of project results have o form oheeitconferences presentations,
seminars, workshops or editorials. Presentations of both project and product haveitéy the
6™ quarter of project duration and it will be accomiea by distribution of flyers and leaflets
as well as collection of data regarding benefiemriConsortium will expect a feedback that
collected from participants of conferences in ortterrefine the product. Analysis will be
performed and integrated in a short report or Mabrmation regarding the role of European
Union support will constitute an integral part @eey presentation.
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Project activities | Post project activities | Partner

Conferences

2006 2007 2008 2009

[

2‘3‘4‘5 6|7‘8‘9 10|11|12‘13 l4|15|16

Conferences and workshops

1 | Workshop 2006-06-20 1 CMS

2 |NAOMITEC 2006-09-28 1 CMS

AUTEX 07 conference in
3 Tampere; STFI . S

Man-Made-Fibres Congress
4 | Dornbirn/Austria 1 1 1 STFI
Sept.2006/2007/2008

International Nonwovens
5 | Conference Hof/Germany | | 2 STFI
Nov.2006/2007/2008

Bautex- STFI-conference for STFI
6 |textiles in construction 3
Chemnitz Jan.2008

m-tex conference Automotive STFI
7 | textiles, Chemnitz Germany 2
June 2008

EDANA Nonwoven Research STFI
Academy Chemnitz Oct.2008

According to the more custom for SME way of dissemination process, Consortium
members are pursuing opportunities to presentpitiduct during exhibition of the following
nature:

» National within home countries of consortium mensher
» Local organized by various societies related towoen industry
» Organized by Consortium members

Exhibition of project product will be accompanieg distribution of flyers and leaflets
as well as with collection of data regarding betiafies.
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Project activities | Post project activities | Partner
Exhibition
bitions 2006 2007 2008 2009
1]2[3]4]|5[6]7[8]9]10]11]12]13]14]15] 16
1 Micronora” 2006-09-28, 1 SIS
Besancon
2 | Powtech KK
3 | APLF Hongkong KK
4 | Consumexpo Moscow KK
5 | MACEF Milan KK
6 | Ambiente Frankfurt KK
7 | Houseware Chicago KK
8 | PLMA / Interclean Amsterdam KK
Lineapelle, Bologne
° |04.07 ! KK
10 Science & Economy MTP 2007, 1 CMS
Pozna
11 | Techtextil Frankfurt June 2007 2 KK, STFI
12 | Techtextil Rossija KK
13 | SHK Moscow KK
14 |ITMA Munich Sept. 2007 2 STFI
15 | PLMA Dubai KK
16 | Techtextil Rossija KK
INDEX International Nonwovens
17 | Exhibition Geneve/Switzerland April 2 STFI
2008
18 | Achema KK

Publications of Consortium Pertners will be presented in home countries of Consortium

members and will regard following issues:

* New technical solutions applied in this project;

» Design features of the product;

* Needle punchboard lifetime extension achieved;
» Feasibility of product use;
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Publications will be addressed to respective groopdeneficiaries with a special
consideration given to nonwoven needle punchinghmacy manufacturers and nonwoven
manufacturers.

Those one being a part of project results are ptedeébelow.

Project activities | Post project activities| Partner

Publications
2006 2007 2008 2009
1]2|3]4]5]6|7|89]10[11]12][13]14]15] 16
Publication
1 Toward nonwoven quality on line SIEAAS
prediction — multisensor approach DAPfD
Multisensor - novel approach to the
> time to maintenance prediction for CMS, SKA,
needling process in nonwoven DAPP,STFI
industry

In order to satisfy the demand at the early phésthe research, web siteas designed
and implemented sincé®quarter of the project duration. This page is labéé onwww.cim-
mes.com.phs well as omvww.dappolonia-research.com/needtesne pages. NEEDLES web
site will be constantly updated in line with theogress of the project and post project
activities.

aF;i(yi?iZts Post project activities | Partner
Project WEB - Site
2006 2007 2008 2009
1 2\3|4|5 6|7|8‘9 10\11|12|13 14‘15|16
Task/activity
1 WEB Site design DCA'\f:,SP
2 Internal info distribution DCA'\S,E,
3 Public info distribution SA'\f:,SP

It is assumed, that every public activity will besested with leaflets and postéssued
as a part of NEEDLES project. If necessary, asteti@D moviewill be attached.

To meet also the project objective not straightBmdly related with knowledge
dissemination, in the table below there are prothpdso intended post project activity of the
Consortium — for next 8 quarters of the year. Thastvities are aimed onto knowledge
dissemination within those industrial groups invemvin the nonwoven industry development.
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It is assumed, that in that period of time, thewdealge to be disseminated will achieve the
status of unclassified knowledge after IPR protecprocess is proceeded

On the chart, the R&D activities (WPs duration) amatched with WP6 knowledge
dissemination activities assumed duration. aredistvithin the period of duration of an
appropriate WP. On the right hand side of the tabiggested participants for pointed WP6
activity are suggested.

The final detailed plan for knowledge disseminafien are presented in the
Deliverable 19.
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Research and Development Post project - implementation activity
WPs - WP6 cross-relation (quarters) (quarters)
1234|5678 o]10]l11]12]13]14]15] 16 [Partner

Task/activity

WP1 - Scientific Analysis and System Requireme |/
WPB: | Exisiting knowledge evaluation - innovative aspects RTD

WP2 - System Design and Developm 7
WP6: | WEB side design; rules for inter. document & knowledge circulation - COORD
WP6: | WEB side -public documents/project info RTD, SME
WPG6: | Feasibility study for new equipment and upgrade of an old system SMEs
WP6: | Nonwoven SME manufacturers DB creation RTD, SME

WP3 - Control Softwar )
WPB: | project Leaflet release SME
WP6: | Debate about intelectual property aspects of project development RTD, SME
WPG: | Investigation on possible patent application RTD,SME

WP4 - System Integration and Prototyp
WP6: | internal consortium training on the solution features RTD, SME
WPB6: | workshops/country scale RTD
WPB: | Conferences - project presentation RDT
WPB6: ] Journal presentation - editorial RTD

WP5 - Testing and System Performance Evalu: W
WP6: | seminar and conferences - solution presentation RTD. SME
WPG6: | Fairs and exhibitions - solution presentation SME
WPB: ] Plan for pilot production SME

<>CI

~mes GmbH

projekt I )\l )/;{ )()[ '[)\fl[‘)\ Westsac haen

GEOTEXTIL

TECHNOD/ZES
sperttex e PAR-51/54




Final Periodic Activity Report - 26 month

=
_—
For internal use é

b
\l'l

& NpmDLES

3. Publishable results

According to the demand for IPR protection as vasllprospected patent application,

there is no exploitable results released for phbig purposes.

However, ready to publish technical and dissenomagpaper are prepared — see
Deliverables 15 and 16.; those will be publishedsasn as the IPR and commercial rights
would be protected. Also a project poster was ghielil in the polish technical journal: “Textile

Review”.
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APPENDIX 3: IPR and Know-how Transfer Agreement

Knowledge based process control system to optimize
needle performances for high added value needle
punched nonwovens

Intellectual Property Rights and Know-How Transhkgreement

In between:

1. D'Appolonia SPA, via San Nazaro 19, Genova, ltedpresented by Giampaolo Vaccaro or his
authorised representative

2. SKA POLSKA SP. ZOO, Plac Litewski 2, 20080,Lubloland; represented by Mr Marcin
Bukat or his authorised representative

3. Saechsisches Textilforschungsinstitut E .V., Anngbestrasse 240, 09072, CHEMNITZ,
Germany, represented by Mr Hilmar Fuchs or his@ighd representative

Herein after referred to as Consortium RTD Perfomand

4. CIM-mes Projekt sp. z 0.0., GRZYBOWSKA, 87, 0084darsaw, Poland; reprezented by
Krzysztof Grabowiecki or his authorised represevgat

5. Geo Textil Westsachsen GmbH, Zeitzerstrasse 47,84%D, Crimmitschau, Germany;
represented by Mr Gabriel Mantzouridis or his atifenl representative

6. KONUS-KONEX d.0.0., MESTNI TRG 18, 3210, SLOVENSKEONJICE, Slovenia;
represented by Mr Savo Grilj or his authorised espntative

7. Technoplants S.r.l., Via Carbonaia 25, 59100, Pigaty ; represented by Mr Marco Gualtieri
or his authorised representative

8. Speritex S.p.A., Via Masserano 22, 13862 Brusngiidp Italy; represented by Mr Nicola
Rodrighiero or his authorised representative

Herein after referred to as Consortium SME Partners

The Intellectual Property Rights of knowledge agsfrom work carried out under the project accagdin
to the Contract COOP CT 2005 018221, Annex Il ABA, 81 and 2 , and Annex Il Art. 1.5 :

 Methodology for on-line analysis of needles status

* Design of the sensor pad

is solely and unconditionally transferred from Gantissm RTD Performers to Consortium
SME Partners. RTD Performers have the right totlisie contributed knowledge and know-
how raised within the project and documented wittehiverables of the Project for their own

research, but under no circumstances for commeacialities.
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Agreed by the Parties through their authorizedatiges:

Authorised to sign on and behalf of CIM-mes Projekt
Signature

Name: Krzysztof Grabowiecki Title: General Manager

Authorised to sign on and behalf of GeoTextile Washsen GmbH
Signature

Name: Title:

Authorised to sigh on and behalf of Konus Konex
Signature

Name: Title:

Authorised to sign on and behalf of Technoplants
Signature

Name: Title:

Authorised to sigh on and behalf of Speritex
Signature

Name: Title:

Authorised to sign on and behalf of D’Appolonia
Signature

Name: Title:

Authorised to sign on and behalf of SKA Polska
Signature

Name: Title:

Authorised to sign on and behalf of Saechsischeslfiteschungsinstitut E .V

Signature
Name: Title:
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