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14:00

18:30

20:00

REGISTRATION

OPENING CEREMONY

OPENING SPEECHES

E. Perrin Ak¢akoca Kumbasar
Chair of IITAS 2014 Organizing Committee

Siiheyda Atalay
Dean of Engineering Faculty, Ege University

Emre Kizilgiinesler
Aegean Apparel Exporters Union, Chair of the Executive Board

Abdiilkadir Konukoglu
The Union of Chambers and Commodity Exchanges of Turkey, Textile
Industry Assembly, Chair

Muharrem Hilmi Kayhan
Turkish Textile Employers' Association, Chair of the Executive Board

Candeger Yilmaz — Rector of Ege University

2" *Innovation Competition" Award Ceremony of the Turkish Textile
Employers' Association

Rieter Award Presentation Ceremony

PRESENTING GRATITUDE PLAQUES - Presentation of gratitude
plaques to organizations for their valuable contributions to XII™
International izmir Textile and Apparel Symposium (IITAS 2014) and to
DILO GROUP company which granted a nonwoven machine reconstruction
to Ege University Textile Engineering Department.

Dinner hosted by Turkish Textile Employers" Association
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Thursday, April 03

09:30 — 10:00 ibrahim Senel

Republic of Turkey Ministry of Economy, Undersecretary, Turkey

10:00 - 10:30 Muharrem Hilmi Kayhan
Turkish Textile Employers' Association, Chair of the Executive Board, Turkey
10:30 - 11:00 Coffee Break
11:00 - 11:30 Overview of Textile and Apparel Sector
Hikmet Tanriverdi
Istanbul Apparel Exporters’ Association (IHKIB), Chair of the Executive Board, Turkey
11:30 - 12:00 Future Vision for Textile Industry
Sabri Unliitiirk
Aegean Textile & Raw Marterials Exporters’ Association, Chair of the Executive Board,
Turkey
12:00 — 14:00 Lunch
14:00 — 14:30 Investment Trends in the Global Textile Industry
Christian Schindler
International Textile Manufacturers Federation (ITMF), Director General, Switzerland
14:30 - 15:00 Textile Technology Transfer to Turkey-Exemplary on Market Trends and
Running Projects
Uwe Merklein
3T Textile Technology Transfer GmbH, CEO, GEIMANY.........c.c.cveveveeirereieereissressrereseareenans 43
15:00 — 15:30 Anna Sobczak
European Commission, DG Enterprise and Industry, Unit “Textiles, Fashion, Design and
Creative Industries “, Policy Officer, Belgium
15:30 — 15:50 Coffee Break
15:50 - 16:30 The presentations of winners of 2nd *Innovation Competition™ Award
Ceremony of the Turkish Textile Employers" Association
1- Developing an Objective Evaluation Method for Fastness Grading
Bekir Yildirim
ErCiyes UNIVEISItY, TUIKEY ....ciiiiiirriiiisiieeeeeeeettiissi s e e s e s s esbbbe s s s s e e s s s s sabbb s s e eesessassnes 45
2- Application of One Step Dyeing and Functional Finishing Processes by
Green Nanocoating Method
Sule Sultan Ugur', Merih Sarnsik®
LSiileyman Demirel University, Turkey
2Dokuz EVlil URiversity, TUFKEY .........cvveieresesisesesisesesiisssiaesssssessssssessnsesssssesssiseeens 47
3- Production of Polyester Filament with Perlite Additive
Esra Karaca, Sunay Omeroglu, Okan Akcam
Uludag University, TUFKEY .............c.ccccviiiiiiiiiiiiciii s 48
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Thursday, April 03 |

Honorable mention- Development of Photovoltaic Textiles (Solar Textiles)
Based on Carbon Nanotube Yarns to Produce Electricity from Sun Light Ozer
Goktepe, Fatma Goktepe

Namik Kemal University, TUTKEY .....c.ccocvriiirisieieseesisese ettt st snene s 49

16:30 - 17:00 Social Mentality, Economy and Politics
Yilmaz Eser
Bahgesehir University, Turkey

17:00 - 18:00 Views of the 2015-2016 Fashion Trends
Umit Unal
Turkey (Sponsored by Climber B.C.)

20:00 Dinner hosted by SWISSMEM Textile Machinery Division
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Session | - Friday, April 04

09:30 - 10:00

10:00 — 10:30

10:30 - 11:00

11:00 - 11:30

11:30-12:00

12:00 - 12:30

12:30 — 14:00

14:00 - 14:30

14:30 — 15:00

15:00 — 15:30

An Impressive Tool on Total Quality Approach-Uster® Classimat 5

Ahmet Meri¢, Melike Yiiksel
USter Tiirkiye UTTR, TUFKEY .........ccccovuiiiiiiiii ettt 53

Compact Spinning With K 46 Excellence in Economical Production of High-
Quality-Yarns

Urs Flach®, Hakki Akaydin®
!Rieter Machine Works Ltd., Switzerland
ZEIDEI SA, TUTKEY ....v.voceeeee ettt ettt 55

Coffee Break

Karl Mayer Warp Preparation-Latest Technologies in Sectional and Sample
Warping

Gerhard Roth

Karl Mayer Textilmaschinenfabrick, GmbH, GErmany..........cccccccoveeriviiiesieiercessee e 57

New Drive Solutions to Increase Performance and Quality of a Cotton Comber
Hermann Selker
Triitzschler GmbH &C0 KG, GEIMANY .......coiuiieeeiiiieesiie e e seiee e e see e s snee e e snaee e s snaeeesseaeeenns 58

Autocoro 8 - The High-Tech Revolution in Rotor Spinning

Cankut Taskin
Saurer.Schlafhorst GMbH & C0. KG, GEIMANY ........ccoeveviiirereiesiiesieresrere st ss s saeresassesnans 60

Lunch
Possibilities for Manufacturing Technologies for Modern Fabrics

Thierry Dossmann, Yaman Turgal
Lindauer DORNIER GmbH, Lindau, GEIMEaNY .........cccccvvvvreiiieiieirie s st sesressevesnane s 63

Stéubli's Active Warp Control Systems — Success in Weaving

Ozan Cételi', Fritz Legler’

LStiubli Sanayi Makine ve Aksesuarlart Tic. Ltd. §ti., Turkey

2 Stiubli Sargans AG, Sargans, SWitzerland................c...cccooeiiiiiiiiiiiic i 65

Electronic Pattern Drive in Warp Khnitting (Tricot and Multibar Lace
Machines)

Zekai Kihearslan®, Klaus Schulze?
Y ERKO Sinai Uriinler Miimessillik Ticaret A.S., Istanbul, Turkey

2KARL MAYER Textilmaschinen GmbH, Obertshausen. Germany............c..ccocoevvevsverennnnen. 66
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Session | - Friday, April 04

15:30 -16:00 Poster Session
16:00 — 16:30 Coffee Break

16:30 - 17:00 Knitting Technology and Technical Textiles
Ahmet Unal
Reutlingen UniVersity, GEMMENY ...............cceeeeiverereteeeeeeeseeteeeseeeseteseeeseseteteseeesessaeteseseenas 68

17:00 - 17:30 Comparative Study of Tensile Woven Fabrics Properties with Vortex and Ring
Spin yarn in Weft
Krste Dimitrovski, Momir Nikoli¢, Klara Kostajn$ek, Maru$a CiZman
University of Ljubljana, SIOVENIA............c.ceiiriiiiieieicie e 69

17:30 — 18:00 Development of 3D Knitted Fabric Structures for Office Seats

Simge Sakin', Nida Oglakcioglu®, Birkan Salim Yurdakul*
! Sun Textile A.S., Turkey

ZEQE UNIVETSILY, TUPKEY ....vevieieeieiececee sttt sttt n st en st enenas 71
20:00 Dinner hosted by VDMA Textile Machinery
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Session 11 - Friday, April 04

09:30 - 10:00

10:00 — 10:30

10:30 - 11:00

11:00 - 11:30

11:30 - 12:00

12:00 - 12:30

12:30 — 14:00

14:00 — 14:30

14:30 — 15:00

15:00 — 15:30

15:30 -16:00

16:00 — 16:30

Responsibilities of Textile Producers Related to Legislations, Ecological
Labels, Environmental & Occupational Health and Safety

Handan Salihoglu
CHT Tekstil Kimya San. Tic. A.S., Turkey

The Sultan of Digital Printing “Sultan Eye”
Korgiin Sengiin
MKS — DevO Kimya San. Tic. A.S., Turkey

Coffee Break

Laws, Labels & Logos the Key Drivers for Sustainable Textiles and Dystar’s
Response

Hakan Uzman®, Dr. John Easton?
'DyStar Kimya San. ve Tic. Ltd. Sti. Turkey
ZDyStar COIOrS, GEIMANY............ceveeeerreesereessesseeeeseseesesee st esee s ene st enes st enee s st enensnens 75

Open Width Finishes for Knitted Goods
Guido Benz, Erdin¢ Dincer
Benninger AG., SWItZEFIANG ........ccvcveevivieeiiete ettt sttt st r e s b s b s s teresere s 76

BASF Eco Speed System
Serkan Gokgoniil
BASF Tiirk Kimya Sanayi ve Ticaret Ltd. Sti., TUTKEY .....ccccovviiiiiiiiiiiiiii e 79

Lunch

The Position of Turkish Textile Finishing Sector in the World

Vehbi Canpolat
Turkish Textile Finishing Industrialists Association, Turkey

A New Star of Bleaching: Coreoxide
Korgiin Sengiin

MKS — DevO Kimya San. Tic. A.S., Turkey
Innovation in Weaving Pretreatment:By Pass

Selen Eser, Hakan Kurt
Safir Endiistriyel Kimyasallar, Turkey

Poster Session

Coffee Break

26

XM International izmir Textile and Apparel Symposium
April 2-5, 2014 - Turkey



4
Session Il - Friday, April 04 IITAS
16:30 — 17:00 Integrated Pollution Regulations at Textile Sector
Hiiseyin Kanish
ERKA-EVD Enerji Verimliligi Damsmanitk Ltd., TUFKeY ............c.ccccooviiniiiiiiiiiiciieiee 80

17:00 - 17:30

17:30 — 18:00

Impact of Accelerated Ageing Process on the Ballistic Performance of Fibrous
Ballistic Products
Miklas, M.}, Struszczyk, M.H.%, Eandwijt, M.}, Cichecka, M.%, Halgas, B.",

Puszkarz, A. K., Krucifiska, 1.2
Y Institute of Security Technologies “MORATEX ", Poland

2 Lodz University of Technology, POIAN ..............cccovevrirereeereiieieeeeeeeeeeeee e, 82

The Effect of Modified CNT and Processing Parameters on Properties of CNT -
PAN Composite Nanofiber Web

Olcay Eren', Nuray Ucar’, Aysen Onen', Hatice Aqkgoz', Nuray
Kmldagl,Esma Sezerl, Mevliit Tascanz, Belkis Ustamehmetoglul, Ismail

Karacan®
! Istanbul Technical University, Turkey
*Zirve University, Turkey

3ErCiYES UNIVETSILY, TULKEY ......oviveveeeeeceetceeeeete sttt n st en st 83
20:00 Dinner hosted by VDMA Textile Machinery
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Session 111 - Friday, April 04

09:30 — 10:00 Technology — Basis for Success

10:00 — 10:30

10:30 - 11:00

11:00 - 11:30

11:30 - 12:00

12:00 - 12:30

12:30 — 14:00

14:00 — 14:30

14:30 — 15:00

15:00 — 15:30

15:30 -16:00

16:00 — 16:30

Bettina Pfister, Helmut Hélker

Swiss Textile College, SWItZEITANG...........c.oovevieiieieieeee ettt 89
Cyber-Physical Systems in Textile Production — The Next Industrial
Revolution?

Yves-Simon Gloy, Anne Schwarz, Thomas Gries

RWTH Aachen UniVersity, GEIMANY ...........cccoouririerereeriisietereseissisietesesesessssssesesesssssesesesesens 90

Coffee Break

About the Cutting Resistance Measurement of Textiles
Priscilla_Reiners’, Yordan Kyosev!, Laurence Schacher’?, Dominique

Adolphe?
! Hochschule Nlederrhein — University of Applied Sciences, Germany

2 Ecole Nationale Supérieure d'Ingénieurs Sud Alsace, FFance.................cccocceoeevrveerrveennnen. 92

Interaction of Textiles with the Skin — From Perception to Irritation
Dirk Hoefer, Marina Handel, Claudia Balluff, Timo R. Hammer
Hohenstein Institutes, Germany

Predicted Transfer of Liquids Through Multilayered Textiles
Viktoriia Vlasenko®, Riabchikov Nikolai?

'Kiev National University of Technologies and Design, Ukraine
Ukrainian Engineer Pedagogical Academy, Ukraine

Lunch

Interface Phenomena of PP/ Glass Braided Structures
Ana Marija Grancarié¢!, Jean-Vincent Risicatoz, Ivona Jerkovi¢?,

Anita Tarbuk®, Damian Soulat®, Xavier Legrand?
! University of Zagreb, Croatia

2 University Lille North France / ENSAIT, FFANCE...........ccccvuriieerereeseeeeeeseeenessseen e 99

Textile Recycling: An Environmental Perspective
Arun Pal Aneja
Noéton Policy in Innovation, USA ...........cccccuuiiiiiiiee it 102

Coats Colour Express — Thread Colour Sample Service

Coats Stockmatch — Excess Thread Stock Management

Anil Cam, Pinar Unen

Coats Tiirkiye Dikis Ipligi Sanayii, Bursa, TUFKEY ................ccceveeveviriveeeieeiiieeeeeeessiasaienns 103

Poster Session

Coffee Break
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Session 111 - Friday, April 04 ITAS

16:30 — 17:00 The Influence of Human Body Disproportions on Garment Fitting in 3D CAD
A. Cichocka, P. Gilewicz, J. Dominiak, I. Frydrych
Lodz University of Technology, POIand ...........cccccooereieiiiiniiiie e 104

17:00 — 17:30 Placement of Flat Generator in Garments
Ausma Vilumsone, Galina Terlecka’' Juris Blims, Inga Dabolina
Riga Technical University, LAtVIa.............ccoceeririiiiiereiiiiiiereee e 106

17:30 - 18:00 Some Applications to Improve Efficiency in Wedding Gown Production

Seda Kuleli!, Ziimriit Bahadir Unal?
Ilzmir University of Economics, Turkey

2 Ege UNIVETSIEY, TUPKEY .....ovieeeveeeteececeeeeet ettt ettt s sttt eeeen s st tesenn s sneseaens 109
20:00 Dinner hosted by VDMA Textile Machinery
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09:00 - 09:30 2BFUNTEX: Transfer of Innovations in Functional Textiles Towards Industry
P. Kiekens, E. Van der Burght
Ghent University, BEIGIUM ..........cooviviiiieeieeee ettt ettt e 115
09:30 - 10:00 Development of Composite Textile Structures for Wound Dressing
Applications
S.C. Anand', M. Uzun"?, T. Shah', S. Rajendran®
! The University of Bolton, UK
ZMarmara UNIVETSItY, TUIKEY ..........c.covivieeieeeereeeseseeseseeseesesesee st sse s 116
10:00 - 10:30 Flexural Properties of Woven E-Glass/Polyester Nano Silica Composites
Kadir Bilisik, Gaye Yolacan
Erciyes UNIVEISILY, TUIKEY .....cccveveiveriictiectetectete ettt ettt aeve et eesteee st re e be s aaas 117
10:30 - 11:00 Coffee Break
11:00 - 11:30 Measurement of Electrical Power Produced by Piezoelectric Fibres
Savvas Vassiliadis', Dimitra Matsouka?, Clio Vossou', Kleanthis Prekas®,
Stelios Potirakis', Navneet Soin
TEI Piraeus, Greece
2 UNIVErSity 0f BOION, UK ........oiviviieieeieeeese ettt 120
11:30 - 12:00 Use of lonic Liquids for Preparation of PET Fibres with Cotton-Like Surfaces
Torsten Textor, Jochen S. Gutmann
Universitdt Duisburg-ESSEN, GEIMANY .........eoiiiiiiiiiiie ittt 122
12:00 — 12:30 Tufting Process For Preform Fixation on Foams for Safe Handling Operations
Mesut Cetin, Thierry Hinck, Eva-Maria Pohlmann, Thomas Gries
Institut fiir Textiltechnik (ITA) of the RWTH Aachen University, GErmany ...........c.cccocueeenn. 123
12:30 - 14:00 Lunch
14:00 — 14:30 Silver Coating on Maleic Acid Treated Cotton Fabric
Shirin Nourbakhsh, Mojgan Razaghpour
Islamic Azad UNIVEISILY, IFN .........ccoviviieeiieiiee sttt st b s st 126
14:30 — 15:00 Compressibility of Foldable Weft Knitted Structures with Auxetic Potential
Alenka Pavko-Cuden', Mirela Blaga?, Darja Rant®, Ramona Ciobanu’
L3 University of Ljubljana, Slovenia,
24 “Gheorghe Asachi” Technical University of 1asi, ROMANI@, .............cccoccvevrrevserreneenn. 128
15:00 — 15:30 Electrospinning of Nanofibres on Textile Materials by Large-Scale Pilot Plant
Alessio Varesano, Claudia Vineis, Cinzia Tonetti, Giorgio Mazzuchetti
CNR-ISMAC, HAIY ..o 130
15:30 -16:00 Poster Session
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16:00 —16:30 Coffee Break

16:30-17:00 Nanoscale Antimicrobial Coatings for the Development of Functional Textile

Fibers
Yusuf Menceloglu™?, Burcu Saner Okan?*
Y Sabanci University, Turkey

2 NanoTego Nano Teknolojik Uriinler Arastirma Gelistirme Kimya Sanayi ve Ticaret
A.S., Turkey

$Sabanci University Nanotechnology Research and Application Center, Turkey ............... 132

17:00 -17:30 Chitosan Coated Cotton Textiles for Copper and Chromium lons Adsorption

Cinzia Tonetti!, Franco Ferrero?, Monica Periolatto?, Claudia Vineis!,

Alessio Varesano®, Giorgio Mazzuchetti'
'CNR-ISMAC, ltaly
2Politecnico di TOFINO, IALY ........cccvveeveeeieeeeeceeeee et 134

17:30 -18:00 Fibre Production with Bacteria and Fungi—New Textile Materials by

Biotechnology
Julia K. Schnepf, Timo R. Hammer, Dirk Hoefer

Hohenstein INSHItULES, GEIMANY ......cccvieiveriiciieirereetete st ettt e et es st re st be e b e saeresane s 137
20:00 Dinner hosted by VDMA Textile Machinery
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09:30 - 10:00 Complex Characterization of Fabric Total Appearance by Computational Tools

Srabani Misra, Jiri Militky,Rajesh Mishra
Technical University of Liberec, Czech REPUBIIC .......cccvevviieiiiiiicce e 141

10:00 - 10:30 Design of Textile Composites with Stabile Structure

10:30 - 11:00

11:00 - 11:30

11:30 - 12:00

12:00 - 12:30

12:30 — 14:00

15:00 — 15:30

Arsenii Arabuli, Viktoriia Vlasenko
Kiev National University of Technologies and Design, UKraing .............ccovveerieeisvenninnen, 143

Coffee Break

Problem of Distance and Complex Quality of Textiles
Jiri Militky, Dana KiFemenakova
Technical University of Liberec, Czech REPUBIIC .....coooveiiveiiiiiicce e 146

Quality Function Deployment (QFD): Advanced Application in Textile Based
R&D

Bayram Aslan, Thomas Gries

Institut fiir Textiltechnik of RWTH Aachen University, Germany ...........cc.coceusveveravesssenns 149

The Effect of Intermingling Process on the Synthetic Yarn Stability and
Uniformity

Mehmet Emin Yiiksekkaya, Ismail Oztanir

Usak UNIVETSILY, TUTKEY ...vviveieveietceesteee ettt se st esesaete st se st sstersstebestabesesresesaasesaanens 151

Lunch

Coffee Break and Closing
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09:30 - 10:00

10:00 — 10:30

10:30 — 11:00

11:00 - 11:30

11:30-12:00

12:00 - 12:30

12:30 — 14:00

14:00 — 14:30

14:30 — 15:00

15:00 — 15:30

The New Smart Elements of Military Camouflage Design in VIS and NIR

Spectrum
Martinia Ira Glogar, Ivana Ziljak Stanimirovi¢, Purdica Parac-Osterman
UNiversity of Zagreh, CrOALIAL..........cccvceeeivieireeeeeteee ettt et ee st eee st re b e e 155

Disinfection of Cellulosic Material Contaminated with S. Aureus and K.
Pneumoniae

Seher Perincek, Kerim Duran, Aysegiil E. Korlii

EQE UNIVEISILY, TUIKEY .....coovieiiieieieececeeeee ettt ettt es sttt seen s st esenn s e aseaens 158

Coffee Break

Synthesis of Novel Hydrogel/Silver Nanocomposite and Investigation of
Antibacterial Activity
Ebru Bozaci’, Emine Akar?, Aylin Altimsik’, Ash Demir’, Yoldas Seki’,

Esen Ozdogan®
! Ege University, Turkey

2 Dokuz EVIiil URiversity, TUIKEY ...........cvcoveveeeerieeeseseesssesesesissesiesesssesesesansesessenes s, 160

Development of Water Repellant Fabrics for Sportswear Combining with
Chemical and Membrane

Birkan Salim Yurdakul, Ezgi Ozcelik, Simge Sakin

Sun Textile A.S., TUTKEY.........cccocuiiiii i 162

Determining the Protease Enzyme Having the Most Suitable Active Site for
Degumming of Sericin Residues on Silk

Riza Atav’, Serap Ekincil, Osman Namirt1®
'!Namik Kemal University, Turkey

2 Yiinsa Yiinlii San. ve Tic. A8 TUPKEY ...t 164

Lunch

Antibacterial Properties of Biodegradable Fibres

Emel Alay’, Kerim Duran’,Aysegiil Korlii*,Birkan Yurdakul?
'Ege University, Turkey

2Sun Textile A.S., 1ZMIF, TUPKEY .....vvoovieeeeeeeeeeeee ettt 166

Ozonation: A New Method Which Can Take Place of Enzymatic Desizing
Seher Perincek, Kerim Duran, Aysegiil E. Korlii
EQE UNIVEISILY, TUTKEY .....cvivieieiieretetceeeie ettt ettt ettt a e st b s st ebees 168
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09:30 — 10:00 Examination of Fabric Spreading Process in Order to Create a Model for
Determining Standard Unit Time
Can Unal
Namik Kemal University, TUIKEY ..........ccocuveriiiiiiiieesieesiseis sttt saese s 173
10:00 - 10:30 Variations of the Air Permeability of Selected Woven Fabrics due to Changes
of the Air Temperature and Humidity
Lubos Hes, Vladimir Bajzik', Monika Boguslawska — Bazek®
Technical University of Liberec, Czech Republic
2University of Bielsko — Biala, POIANG............c..ocoviuieieeeeieeeeeeeeeee e, 175
10:30 — 11:00 Coffee Break
11:00 - 11:30 Impact of Corporate Social Responsibility Projects on Customer Loyalty in
Clothing Sector
Pelin Ofluoglu, Turan Atilgan
EQE UNIVEISILY, TUTKEY .....cvevieeeieieeeececeeeeet et ee ettt ee ettt es sttt eseen s ee e teseen s seeseaees 178
11:30 - 12:00 Agile Manufacturing for an Apparel Product
Mehmet Kiiciik, Miicella Giiner
EQE UNIVEISILY, TUIKEY ....vevvivieeieeeiieteeeetee st eee sttt s sttt st n st erestersseabe e st eresaebeseere e anis 180
12:00 - 12:30 Determination of Key Customer by Using Topsis Multiple Criteria Decision
Making Method in a Clothing Company
Eda Acar, Miicella Giiner
EQE UNIVEISILY, TUIKEY ...cvevvivieeieeciiete sttt ettt sttt ettt et ss st ere st be st be e e 183
12:30 - 14:00 Lunch
14:00 — 14:30 Draping in Textile and Fashion Design Education
Zeynep Kaya, Miyase Cagdas
Selcuk University, TUTKEY .......oviiuieieee ettt ettt ettt ettt 186
14:30 — 15:00 Topographic Characterization of Water Film Lay on Cotton Fabrics During
Evaporation by Using CLSM
Dario Donnarumma, Giovanna Tomaiuolo, Sergio Caserta, Stefano Guido
Universita Federico I, IAlY ............cccccooe it 187
15:00 — 15:30 Coffee Break and Closing
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09:00 - 09:30 Profile of Side Emitting Optical Fiber Illumination Intensity

Dana Kiemendkova, Jifi Militky, Juan Huang' Vit Lédl

Technical University of Liberec, Czech RepUBIIC .........ccovvveiiieiice e 191
09:30 - 10:00 Knitted Fabrics Response to Vibrations

Mirela Blaga, Neculai-Eugen Seghedin, Ana Ramona Ciobanu

“Gheorghe Asachi” Technical University of 1asi, ROMANIA.................ccocuevvciiiiniiinnannnnnns 193

10:00 — 10:30 Surgical Threads Made of PGA-Co-PLA & PHB Biodegradable Filaments
Yarns by Braided Methods
Anna Pinar'; Elibieta Mielicka'; Agnieszka Walak'; Izabela Oleksiewicz',

Bogustawa Zywicka2
! Textile Research Institute, Poland,

2 Wroclaw Medical University, POIANG...............covoieeieeeieeeeseeeeeeeeeee e, 195

10:30-11:00 Coffee Break

11:00 - 11:30 Modification of Cotton Material with Precursors of Silicon Alkoxides for
Improved Flame Retardancy
Ana Marija Grancaric, Lea Botteri, Anita Tarbuk
UNIVersity 0f Zagreb, CrOatia...........ccovevieeiveeiiereiestieesterestere st ee st ere s te st re s sreresaereseere e e 196

11:30 - 12:00 Flame Resistant Protective Fabrics Woven with Ring Spun Aramid and FR
PES Yarns
Mustafa Ertekin, H.Erhan Kirtay
EQE UNIVETSILY, TUPKEY ...cveveivieeietceietee ettt ettt sttt sttt e sttt et st re e 198

12:00 - 12:30 Unconventional Methods to Study Thermodynamics of Aerogel Treated
Fabrics
Mohanapriya Venkataraman, Rajesh Mishra, Jiri Militky
Technical University of Liberec, Czech REPUDIIC .......cccveviveeiieiiie e 200

12:30 - 14:00 Lunch

14:00 — 14:30 Usage of Clay/Chitosan Biocomposites as Antibacterial Agents for Cotton
Fabrics
Aylin Altlnlslkl, Ebru Bozaci’, Emine Akarl, Yoldas Seki!, Ash Demir?,

Esen Ozdogan®
! Dokuz Eyliil University, Turkey
ZEQE UNIVETSILY, TUFKEY ....cveviiverieeseeeseeeseeee et esess st s st s et nen s s seneesnens 202

14:30 — 15:00 The Effects of Atmospheric Plasma Treatments on Surface Energy of Cotton
Fabrics
Burcu Karaca Ugural, Ebru Bozaci, Ash Demir, Esen Ozdogan, Tiilay
Giiliimser, Necdet Seventekin
EQE UNIVEISILY, TUIKEY ....vovivieiicietcecceete ettt ettt ettt ae s 204

15:00 — 15:30 Coffee Break and Closing
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Analysis of the Effect of Sewing Machine Needle Number to the Needle Heating

Engin Akgagijnl, Vedat Dalz, Abdurrahim Yllmazl, Nuray Oz Cevizz, Zehra
Yildiz*

! Mimar Sinan Fine Arts University, Turkey

ZMArMAra UNIVETSILY, TUFKEY..........covivieereeeieeeeseeeeeeeeesee et s et see s s et senees 207

Effect of Molecular Weight on the Morphology of Electrospun Poly(Vinyl Alcohol)
Nanofibers

Cigdem Akdumanl, E.Perrin Ak¢akoca Kumbasarz, Ahmet (;ay2
! Pamukkale University, Turkey

2 EQR UNIVETSILY, TUFKEY ... ..vveeeeeeeeeeeeeeeee ettt sttt ne e 209

Release Characteristics of Naproxen Loaded Electrospun Thermoplastic Polyurethane
Nanofibers

Cigdem Akduman®, Isik (")zgiineyz, E.Perrin Ak¢akoca Kumbasar?
! Pamukkale University, Turkey

ZEQR UNIVETSITY, TUIKEY .......vvveeeeeeeeteee ettt sttt ettt en et enneetenas 211

Investigation of the Usage Possibility of Enzymatic Pretreatment for Low Temperature
Dyeing of Polyester Fibers

Riza Atavl, Osman Namirti, Kaya Karabulut?
"Namik Kemal University, Turkey
2Yiinsa Yiinlii San. ve Tic. A.S., TUFKEY......c..cccooveriveeiresevesesssesssesssesie s eses s sessssenessenassenansenans 213

Application for Blends of Chitosan, Lyocell Fiber to Control Bacterial Growth

Ali Riza Beden', Duygu Degirmenci’, Cemal Temel', Kerim Duran?

L Sun Textile A.S., Turkey

ZEQE UNIVETSILY, TUPKEY ... .cvveeeeeeeeee ettt sttt n sttt es st n et s et en et en s 215

Coptic Fabrics from National Museum of Slovenia

Matejka Bizjak’, Gojka Pajagi¢ Bregar?, Klara Kostajnsek’

! University of Ljubljana, Slovenia

ZNational Muuseum of SIOVENia, SIOVENIA ...........ccccceveveiirieeereieieeeese e, 217

The Influence of Increased Elasticity on Resistance of Cotton Fabrics
Matejka Bizjak, Dunja Sajn Gorjanc
University of Ljubljana, SIOVENIA. ............cevviriiiiiiieiie ettt sttt sttt sttt st srane s 218

Analysis of Mechanical Properties of Textile Fabric Packages Containing Basalt Fabrics
Paulina Gilewicz, Justyna Dominiak, Agnieszka Cichocka, Iwona Frydrych,
Janusz Zielinski

Lodz University of Technology, POIANG..............c.c.ceiiiiiiiiiiceeeieeeteee e 219
P9. Using an Application for the Production of Workwears and Assessment According to

DIN 53814:2007

Duygu Degirmenci, Birkan Salim Yurdakul

SUN TEXHIl A.S., TUTKEY .....ccoieeiiiiie ettt et sb e et e e s nree s 221
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P10.

P11.

P12.

P13.

P14.

P15.

P16.

P17.

Dyeing of Cotton Fabrics Using Natural Dyes Obtained by Spray Dryer Method

Duygu Degirmenci', Birkan Salim Yurdakul®, Tiilin Askun?
LSun Textile A.S., Turkey

2 Baltkesir University, TUFKEY .........o.oviieeeieeeeeeeeeeeeeeeesee e et sess st 223

Packaging Textiles and Their Application Areas
Esra Dirgar, Oksan Oral
EQE UNIVEISILY, TUTKEY .....ouvvveeeeceeeeet ettt ettt ettt ee ettt es sttt s s e et et et ese s s e setesesn s enaseaenis 225

Meltblown Nonwoven Textile Filters
Deniz Duran, Kerim Duran
EQE UNIVEISILY, TUIKEY .....euvveveeeeceeeeet ettt ettt ettt ettt es ettt s s e et et et ese s s esetesenn s enaseaenis 226

Usage of Artificial Turf Wastes in Fiber Reinforced Bitumen/Asphalt Production
Umit Halis Erdogan, Gokhan Erkan, Gizem Ceylan Tiirkoglu, Jiilide Oylumluoglu
DOKUZ EYIUL UNIVETSILY, TUFKEY .....cvveeeieieieieeccee ettt ee et e ettt ettt n sttt essen s teseneen s 228

Performance and Thermal Comfort Properties of Knitted Fabrics Produced by Cotton,
Acrylic and Miyabi Yarns

Gozde Ertekin, Arzu Marmarah

E Q. UNIVEISILY, TUIKEY . .evviveeiieeeeeieteeetee ettt eee ettt ettt sttt st et e et et ese s bt e saebe e s tesestereseanens 229

Ecological and Economic Foulard Design for Textile Industry

Muhammed Fatih Dama', Mustafa Giingor>
! University of Istanbul Aydin , Department of Mechatronics Engineering Istanbul, Turkey

2Bahariye Mensucat A.S IStAnbul, TUFKEY ...............c.cccoeeveeeeeeieeeeeeeeeesseeeis e e e 231

Property Analysis of Skirts Made for Ready to Wear Collection Part I: Tensile Testing
of Sewing Threads and Woven Fabrics

Rodica Harpa *, Andreea-Silvia Morari?
'Gheorghe Asachi Technical University of lasi,Romania

? Integrated Garment Company of HUSi, ROMANIA ...............oeurvieieeeeeeeeeeeese e s 232

Property Analysis of Skirts Made for Ready to Wear Collection Part 1I: Tensile Testing
for Proper Sewability

Rodica Harpa *, Andreea-Silvia Morari?
'Gheorghe Asachi Technical University of lasi,Romania

Z Integrated Garment Company of HUSi, ROMANIA ..............ceveeieieeeeeeseeeeeesee e s 233
P18. Heijunka Technique from Lean Production Tools and Its Apparel Applications

Meral Isler, Miicella Giiner

EQE UNIVEISILY, TUTKEY .....euvvevetitiiit ettt ettt ettt ettt sttt s sttt esese s s asetenis 234
P19. Implementation Possibilities of Reverse Logistics in Turkish Textile and Clothing

Sector

Seher Kanat, Turan Atilgan

EQE UNIVEISILY, TUIKEY ....ouvvvetieieiet ettt ettt ettt ettt ettt ss sttt s e s et ebesenn s snasatenis 236
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P20.

P21.

P22.

P23.

P24.

P25.

P26.

P27.

P28.

P29.

P30.

Development of Energy Saving Multifunctional Black-Out Curtain Fabrics
Mehmet Kanik, Gizem Manasoglu

Uludag UNIVETSILY, TUIKEY........coiiiiivevitisiietetetee ettt ettt b bbb 238

Woven Yarn and Fabric Faults Caused During the Weaving Process
Purdica Kocijandi¢ Snidari¢, Stana Kovacevié¢, Nina Rezek-Wilson
University 0f Zagrel, CrOBLIA..............ccceiiviveieeeeceeeeete ettt s et s ettt en s tenis 240

Characteristics of Athletic Apparel Products
Ozlem Kurtoglu Necef, Derya Tama, Ziynet Ondogan
EQE UNIVEISILY, TUIKEY .....euvveveeeeceeeeeteteteecee ettt ettt e ettt es ettt as e et e tetese s s e setesesn s enaeetenis 242

Investigation on Flammability and Comfortability of Knits for Helmet Liners
Daiva Mikucioniené, J. Baltusnikaité, L. Milasiaté, Rimvydas MilaSius
Kaunas University of Technology, LItUANIA ............ccccovriiiiveriiiiiiceicc e 243

Physical and Mechanical Properties of Corona Discharge Treated Polyester Fabric
Peiman Valipour, Ramin Khajavi, Sahar Belaj, Shirin Nourbakhsh
ISIamic Azad UNIVEISITY, IF8N .......cccvevivieiecieee ettt sttt ee st ere sttt se st anstene e 245

Diving Suits; Areas of Use and Properties
Oksan Oral, Esra Dirgar, M. Cetin Erdogan
EQE UNIVEISILY, TUIKEY ..vevvveeiieeeecieteeetee ettt ettt ettt et re st et e et se st esesbebeseetesestesestereseane s 247

Determination of the Properties of Foam and Backing Fabric to Provide High Thermal
Comfort for Car Seats

Revhan Ozcan Berber!, Arzu Marmarah® Gézde Ertekin?
! Martur Automotive Seating and Interiors, Turkey
ZEQE UNIVETSILY, TUPKEY ..ottt ettt ettt n et en s eenans 248

A New Method for Manufacturing of Fancy Yarn: Fancy Yarn Production with Flocking
Technique

Ozcan Ozdemir', Mehmet Kanik', Sibel Sardag’, Ahmet Geng?

YUludag University, Turkey

2JBA Geng MaKine LEd. Sti. .......cooveeeeeeeeeeseseeeeeseeeeeees e e et et et et e esesee et ettt et ettt e s e e e es et es e e et e e eneeas 249

Fabric Handle: Effect of Silicone Based Softening Agents

Nilgiin (")zdill, Gamze Siipiiren Mengii(;1 Nazlh Ates2
'Ege University, Turkey

2 Ekoten Tekstil A.S., TUPKBY ettt ettt et e sb et sbe et nteenree s 251

Wrinkle Recovery Behaviour of the Fabrics Constructed with Plied Yarns
Arif Taner Ozgiiney, Nilgiin Ozdil, Gamze Siipiiren Mengii¢
EQE UNIVEISILY, TUIKEY .....euvvivetieiiitetetetee ettt ettt ettt ettt e ettt e s se ettt esene s s asetenis 252

Modification of Cotton Fabric Hydrophobicity by Functionalized Polysiloxane

Marcin Przybylak®, Hieronim Maciejewski®?
Y Poznar Science and T echnology Park, Poland

2 Adam Mickiewicz University, POIANG..............cceveeevieereieseeesieees e eeesee e tesee s nes s 253
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Tailoring in the Ottomans in the Process of Modernising and the First Efforts in
Sartorial Traning for Tailoring

Giirdal Bike Sagduyu

SUN TEXEIE ALS., TUIKEY.....cveveeeeeeeeeeeece ettt ettt et es ettt e s ettt se s st et seen s enee 255

Forms of Chitosan Biopolymer and Their Textile Applications
Gorkem Sahan, Ash Demir
EQE UNIVEISILY, TUIKEY .....cuvivveeeeeeeee ettt ettt ettt e ettt es sttt s s e et e te s s s e esetesesn s snaseaenis 256

Optimization for Numbering of Cut Fabric Layers in Apparel Industry
B. Elif Samli, Ziimriit Bahadir Unal, M. Cetin Erdogan
EQE UNIVEISILY, TUTKEY ...ttt ettt ettt ettt ee ettt es ettt as e et et etese s s esetesese s eneseaenis 257

Clothing Problems with Maternity Garments
Arzu Sen Kili¢, Derya Tama, Ziynet Ondogan
EQE UNIVETSILY, TUIKEY .....euveveveeeeeeeeeeetetee ettt ettt e e sttt es et et etese s s ssetesesess s seetesenn s snnsetens 258

Future Skills of CAD Systems in Apparel Industry
Derya Tama, Berna Cureklibatir Encan, Ziynet Ondogan
EQE UNIVEISILY, TUIKEY ..vevvivieiitieeieetctetee ettt sttt ettt st se st ese st et e et et esesbebeseetesestesesaereseane s 260

Retroreflection Property Change after Various Exposures
Emrah Temel, Gamze Siipiiren Mengii¢, Faruk Bozdogan
EQE UNIVEISILY, TUIKEY ..vvvivieiitieecietetetee ettt e ettt st e st se st ete et et esesbebesaetesestesesteteseane s 262

Using Games as Teaching and Learning Tools in Engineering Education —A Case Study
Mariana Ursache, Savin Dorin lonesi, Dorin Dan
“Gheorghe Asachi” Technical University of Iagi, ROMANIA..........cccviiiiiiiiiiieniesie e 264

Electrical Properties of Polyaniline/Carbon Black Deposited Polyester Fabrics
ismail Usta', H. Aysen Onen? Nergis Demirel Giiltekin', Zehra Yildiz', Onur

Atak?
'Marmara University, Turkey,

2Istanbul Technical UNIVESIty, TUFKEY ..........ocuceiueeieeeeeeeeseeeeee e s st s st en s en e 266

Physical Properties of Denim Fabrics after Various Denim Washing Formulas
Zehra Yildiz', Vedat Dal', Mustafa Atmaca®, Nuray Ceviz', A. Berk Kurtulus’,

Abdurrahim Yilmaz®, Engin Akg:agiin2
! Marmara University, Turkey

ZMimar Sinan Fine Arts UNIVErSIty, TUTKEY........cco.veviirereieseieseseeseseeseseeseniesesiesesessenessenessenessenessnens 269
P40. Rising Trend in Functional Textiles “Cosmetic Textiles”

Ziynet Ondogan, Elif Yilmaz
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XI11™ International izmir Textile and Apparel Symposium 39

April 2-5, 2014 - Turkey



=
- —
cA

Y0
4 4

Poster Session - Friday, April 04

P41. A Sample Study to Plan the Design and Collection Preparation Processes in Clothing

Industry
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TEXTILE TECHNOLOGY TRANSFER TO TURKEY
EXEMPLARY ON MARKET TRENDS AND RUNNING PROJECTS

Uwe Merklein
3T Textile Technology Transfer GmbH, Aachen, Germany
Uwe.Merklein@3T-gmbh.de

PROBLEM/ CHALLENGE

Technology transfer is the result of strong research activities at universities and the demands
of most successful enterprises or future-orientated SME’s. Usually it is a process which
occurs over several decades and changes the focus of businesses to a mid or long term
strategy instead of quick, short term profit opportunities.

Turkey is currently very active in pushing innovation by doing more research and
development activities at Universities as well as pushing R&D efforts in companies.

Beside the efforts in pushing the research and development activities, it is necessary to
consider the global market and scientific trends. To achieve this goal the questions which
should be asked are can business push technology instead of just waiting for the pulling
market, create innovate business opportunities instead of just being a follower and focus on
the future without neglecting the present.

Research YESTERDAY Research TODAY Research TOMORROW

Fast results for low Pushing technology
to pulling market

Gocte Competitor driven

Global market
trend driven

Customer driven Future orientated

Follower

Figure 1. Research vision for Turkey

The most important challenge is changing the focus of the current management and
developing a more sustainable business. Therefore it is necessary to create a way for short,
mid and long term success.

What is the future role of Universities, Industry, Associations, market and the end consumer?

What is the way for this necessary change?
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CONCEPT/ STRATEGY

Our projection for supporting this change in the management of Turkey is based on a three
phase strategy, which makes fast results possible without losing the focus on the final target.

Booster
phase

» Innovation process
¥ Product development
» Market identification
+ development
» Cooperations/ Join venture
» Change management

» Costreduction

» Qualification and training

» Productinnovation
» New product fields
» Long term strategy

Innovation
phase

<2 years

2105 years

¥ Expansion of application fields

¥ Increase in productivity

» Quality improvements

» Salesincrease

» Reduction of manufacturing
costs

Market
development
phase

>5 years

Booster phase
F.e.. Cost reduction by

optimization of work flow, energy
and material consumption

Innovation phase

F.e.: Innovation in the fields of

textile reinforced concrete TRC,

light weight products, alternative
power supply

Market development phase

F.e.: Expansion of application
fields - Textile reinforced
concrete from building to techno
parcs (Fig. 3) or independent

__

Figure 2. Method of resolution

residential development

Example for the market development phase
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Figure 3. Techno parc concept

CONCLUSION

The results of this work show that a concept has been successfully developed for the market
entry. After a lead time of more than four years, it is now in the hands of the industry to use
the technology transfer to cover the mega market trends like textile reinforced concrete,
alternative energy, light-weight design, usage of high performance fibres or functionalization
of textiles for technical applications.

Key Words: Technology transfer, textile reinforced concrete, earth quake protection, market trends
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DEVELOPING AN OBJECTIVE EVALUATION METHOD FOR
FASTNESS GRADING

Bekir Yildirim
Erciyes University, Engineering Faculty, Textile Engineering Department, Kayseri, Turkey
bekiryildirim@erciyes.edu.tr

In this project, it is aimed to develop an objective grading approach for the assessment of
color fastness of textile materials using image processing methods on acquired digital images
of treated and untreated samples.

Keywords: Color fastness grading, image processing

Color fastness which is an important property for textile materials both for customers and
producers is conventionally evaluated by visual assessments against a grey scale. This kind of
assessment procedure which requires experienced operators might lead to high variations
between different laboratories. Color fastness grading approaches can be divided into two
main categories:

1- Visual assessment method: International Standards Organisation (ISO) recommended two
standards™? (1ISO 105-A02 and 1SO 105-A03) which are the most common assessment
approaches in textile industry. They require experienced operators and assessment results are
highly subjective.

2- Instrumental assessment methods: Later 1SO recommended alternative standards®* and
formulae (1ISO 105-A04 and 1SO 105-A05) which require spectrophotometers for measuring
CIE L*a*b* values of treated and untreated samples. The assessment is realized with the
formulae given by these standards®*. Although this method is an objective instrumental
approach, it is not widely used in textile industry due to the limitations of the
spectrophotometers. Particularly, the limitations of measuring small samples and multi
colored samples decrease the method’s effectiveness. Lately an alternative instrumental
approach is proposed>® which uses digital images for measuring CIE L*a*b* values of the
samples and using the same method of the 1SO formulae®** for assessments.

In this project it is aimed to develop an objective grading approach using image processing
methods for the measurements of small samples, printed fabrics or fabrics produced using
colored yarns. First step of the project is to acquire the digital images of the treated and
untreated samples. We have two choices in image acquisition step which are digital line scan
cameras and digital area cameras.

Second step of the project is to develop the mathematical model for fastness grading which is
based on the digital images of treated and untreated sample pairs. Using digital images of the
samples gives wide choices of applications by means of image processing methods which
cannot be realized with ISO standards due to the limitation of spectrophotometers. In this
respect color segmentation methods will lead to efficient tools for assessments of printed
fabric samples or fabrics produced with colored yarns.
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(a) (b) (©)
Figure 1. Printed fabric a-original fabric image b-segmented white regions from the original
fabric image c- segmented printed regions from the original fabric image

(a) (b) (c)
Figure 2. Denim fabric a- original fabric image b- segmented warp yarns from the original
fabric image c- segmented weft yarns from the original fabric image
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APPLICATION OF ONE STEP DYEING AND FUNCTIONAL
FINISHING PROCESSES BY GREEN NANOCOATING METHOD

Sule S. Ug‘url, A. Merih Sarnsik’®
! Siileyman Demirel University, Engineering Faculty, Textile Engineering Department, Isparta, Tiirkiye
2 Dokuz Eyliil University, Engineering Faculty, Tinaztepe, Izmir, Tiirkiye
suleugur@sdu.edu.tr

A research performed by Iler in 1966 is the first study about directing the inorganic colloidal
particles by electrostatic forces for the layer by layer deposition method. Iler proved that the
multilayer structures were self assembled by dipping the material sequentially in oppositely
charged two colloidal solutions containing silicate and alumina particles. In the early 1990s,
Layer-by-Layer (LbL) deposition method was developed as a surface film coating technique
by Decher’s group. LbL deposition method was firstly applied only for polymers, and then for
nanoparticles and multivalent chemicals. LbL self assembly method includes sequentially
dipping of the solid material in solutions composed of anionic and cationic molecules.

In this study, dyeing and finishing of cotton fabrics will be tried to be accomplished in one
step by process of Layer-by-Layer deposition method. This method was performed firstly
according to the dipping procedure. The biggest drawback of the dipping process is that it
takes a long time in the adsorption of layers. In recent years, different methods were tried to
be developed such as spraying, spinning and covalent binding. The spraying process needs
special equipments and the dimensions of the materials are too small in spinning method.
Covalent binding method can be applied in a limited number of groups of chemical
substances. Therefore, applying of the multi-layer coating method to textile materials in a
trade manner needs a new application principle. This project work covers the useability of a
new nanofabrication method in which the dyeing and functional finishing processes can be
applied in one step and at the same time in the textile industry in our country and abroad. In
this study, as a new approach, layer by layer method will be applied on cotton fabrics by
padding machine according to padding principle. By LbL deposition method, nano-sized and
dye layers will be added to modified cotton fabrics surfaces for improving functional
properties without making major changes in the weight, volume and comfort properties of the
material.

Firstly, cationization process will be applied on 100% woven cotton fabric, to obtain cationic
charges on the surface. For dyeing process, reactive and acid dyestuffs; for functional
finishing process, TiO,, ZnO, Al,O3 and halloysite nano clay nanoparticles will be used.

The research project will be carried out by an experienced team on the using of LbL method
to give functional properties on cotton fabrics according to dipping procedure. In addition,
since the research findings obtained from this study will also be feasible for other functional
finishing processes in textile sector, this issue will contain important data to shed light on the
new studies. Besides the academic level of the projects, it constitutes developing a new
method for the textile industry and will be a reference for the direct application.

Key Words: Layer-by-layer deposition, dyeing, functional finishing processes
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PRODUCTION OF POLYESTER FILAMENT WITH PERLITE
ADDITIVE

Esra Karaca®, Sunay Omeroglul, Okan Ak¢am®
Y Uludag University, Faculty of Engineering, Textile Engineering Department, Gorukle, Bursa, Tiirkiye
2Selbi Tekstil Ltd., Demirtas Organized Industry Zone, Osmangazi, Bursa, Tiirkiye
ekaraca@uludag.edu.tr

In this project, perlite material, having various performance properties and using in food, drug
and agriculture sectors as of harmless for health, were inserted into yarn structures during
production of polyester synthetic yarns. The studies that were made under the project were
been the first ones considering perlite usage in textile in Turkey and in the world from the
aspects of literature survey and experimental.

Perlite is an inorganic raw material which is found in nature and approximately 74% of world
perlite reserves exist in Turkey. Perlite has lightness, heat and noise insulation because of the
existing air filled holes in its structure. In addition, it has flammability and resistance to
chemicals because of its chemical composition.

In the project, perlite material was supplied from the market and its granule size was
minimized to below 1 micron. Then, perlite properties were tested to determine the material
characteristics. Surface of the nano perlite was modified because of agglomeration after
grinding, and it was converted to masterbatch granule form to mix with polyester cips.

The granules were inserted into the structure of polyester continuous filament yarns during
melt spinning process. Woven fabrics were produced by using polyester yarns including
perlite by 1.25%. The hydrophility, heat and noise insulation properties of the fabrics were
tested. In order to compare the reults, reference polyester filament yarns and reference woven
fabrics were produced with same parameters, but without perlite addition.

The granule size of perlite was reduced from 28.4 micron to 0.47 micron by grinding process.
Although there are differences between the mechanical properties of polyester yarns including
perlite by 1.25% and reference polyester yarns, the mechanical properties of polyester yarns
including perlite were remained within commercial usage limits.

According to the tests performed on fabrics, it was seen that contribution of perlite led to a
marked improvement especially on hydrophility and on noise insulation. Water absorption
time of the fabrics including perlite was shortened by maximum 54% compared to reference
fabrics. This result pointed that water absorbency of hydrophobic polyester fabrics was
significantly improved. According to noise insulation test results, the fabrics including perlite
had higher values of sound absorption coefficient than the reference fabrics after 2000 Hz.

This Project was supported by TUBITAK (Project No. 109M269) and completed. A patent
application was made under the name of “Polyester Yarn with Additive and Its Production
Method” (Application No. 2013 / 05887 and Application Date: 16 May 2013).

Keywords: Perlite, polyester filament, woven fabric, performance properties
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DEVELOPMENT OF PHOTOVOLTAIC TEXTILES (SOLAR
TEXTILES) BASED ON CARBON NANOTUBE YARNS TO PRODUCE
ELECTRICITY FROM SUN LIGHT

Ozer Goktepe, Fatma Goktepe
Namik Kemal University, Corlu Engineering Faculty, Textile Engineering Department, Corlu-Tekirdag, Tiirkiye
goktepef@gmail.com
fgoktepe@nku.edu.tr

The need for energy has been increasing with the increase of world population and
consumption and this is one the most difficult problems to be solved by mankind. The
solutions should be environmentally friendly and without exhausting the limited resources.
Therefore, many researchers have been working on this problem. As a result of these efforts,
the 21st century will become the fossil fuels replace with renewable clean energy resources.

This work aims at contributing to solution of the problem by incorporating the two essential
elements for mankind- the sun and textiles. There are some attempts to cover such a need but
they are no further than basic application of solid solar panels on textile surfaces. This study
presents the results of development of weavable Dye Sensitized Solar Cells (DSSC) produced
by flexible yarns of conductive multiwalled carbon nanotubes (MWNTS) leading to the power
conversion efficiency above 3%. This was achieved with a specific design and careful
consideration of the yarn function in the DSSC so that a textile surface producing its own
energy would become a reality.

The current available studies for such an aim are quite new and limited. In addition to that,
mainly rigid wires or similar materials have been used and efficiency levels are low. Cai et al.
obtained 1.9% efficiency with all-carbon electrode-based fiber-shaped dye-sensitized solar
cells. Francis et al. managed to accomplish 1.76% efficiency with electro-spun rutile fibres.
Hou et al. ahchieved as high as 5.5% efficiency by wrapping carbon fibre/PEDOT:PSS
electrode along a Ti wire based photonade. Lv et al. designed a fiber-shaped DSSC by using
TiO2 coated Ti wire as electrode and Pt wire as counter electrode reaching efficiency of
5.05%. In another work, Lv et al. studied the effect of electrolyte refreshing effect on the
photoelectrochemical performance of fibre-shaped DSSCs. Law et al. achieved 1.5%
efficiency with their nanowire DSSCs. Chen et al. obtained 2.94% efficiency with their CNT
fiber based DSSCs. These works show that there are just a few studies on real fiber DSSCs.
The highest efficiency obtained with CNT fiber based DSSCs was 2.94% that showing the
need for further studies on weaveable solar cells which was the motivation of this work.

This work includes main stages of carbon nanotube yarn production, preparatory processes for
electrodes, preparation of solar cells and testing by a solar simulator. By this presented
MWNT based photovoltaics, 3.4% PCE value was obtained which is the highest level reached
in literature. Also, new designs and improvements studies on the system have been explained.

Keywords: Flexible DSSCs, Photovoltaics, MWNTSs
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AN IMPRESSIVE TOOL ON TOTAL QUALITY APPROACH
USTER® CLASSIMAT 5

Ahmet Meric — Sales & Textile Technology Manager, Melike Yiiksel — Textile Technologist
Uster Technologies AG, Sonnenbergstrasse 10 CH - 8610 Uster / Switzerland
UTTR-Uster Turkey, Uster Teknoloji Ticaret A.S., Belediye Evleri Mah. 84220 Sk Inci Park Sitesi No:2/C,
Cukurova/Adana/TURKEY
ahmet.meric@uster.com
melike.yuksel@uster.com

USTER® CLASSIMAT 5 uses advanced sensor technology to detect potentially damaging
outliers

USTER® CLASSIMAT 5 instrument beyond traditional classification — and identifying both
foreign matter and polypropylene defects. As part of an integrated testing and monitoring
regime from laboratory to finished package, it provides the essential framework for the
production of consistent quality in spun yarns.

With latest-technology sensors and class-leading software, USTER® CLASSIMAT 5 can
both measure and quantify a wider range of defects than ever before. It introduces automatic
identification of disturbing defects — known as outliers — for all fault types. This feature helps
spinners understand how to eradicate these defects using yarn clearing, so they can deliver the
quality their customers require.

Taking quality assurance further, USTER® CLASSIMAT 5 also provides objective
assessment of quality consistency, based on testing and quantifying outliers in a large sample
size of 200 kilometers.

Illustration of the YARN BODY™

The YARN BODY™ concept is now acknowledged to be the best approach for identifying
disturbing defects. It was introduced with the USTER® QUANTUM 3 yarn clearer and has
proved its reliability on extensive yarn varieties. USTER® CLASSIMAT 5 shows the YARN
BODY™ alongside a numeric classification of thick and thin places. The degree of
contamination is also profiled, showing up graphically as a dense area for colored foreign
matter and vegetable matter, as well as numerically. For the first time, polypropylene defects
are classified as either short or long.

Previous CLASSIMAT®™ generations used 23 different classes, giving good coverage of all
detected faults. However, there has been enormous progress in yarn quality — yarns have
become more even, with the result that smaller defects are now viewed as disturbing. These
small faults can now be detected and classified by the USTER® CLASSIMAT 5, extending
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the existing classification table to include a total of 45 classes.

To support previous classification standards — well-established in yarn trading — and allow a
gradual transition to the latest level, USTER® CLASSIMAT 5 also converts test values for
thick and thin places to match earlier USTER® CLASSIMAT 3 and USTER® CLASSIMAT
QUANTUM classes.

Outlier classification

Even a few substandard bobbins can damage fabric appearance and seriously impact on
productivity in downstream processes. Experience shows that poor quality in only a small
percentage of a yarn lot can often cause an entire delivery to be rejected by the customer.
These bobbins, containing defects outside the normal distribution in any fault category, are
termed outliers. For the first time, they can be measured and quantified in the laboratory by
USTER® CLASSIMAT 5. The outliers can then be effectively controlled using yarn clearing
to remove them at the winding stage, using data from USTER® CLASSIMAT 5 to optimize
clearer settings.

The ultimate goal of preventing these defects by pinpointing the root causes in the spinning
process is critical to ensure consistent quality. And the first step here is to measure and
quantify them with USTER® CLASSIMAT 5. “With a proper assessment of outliers using
USTER® CLASSIMAT 5, and tools to eliminate them, spinners have a practical and
sustainable method to ensure and verify quality consistency”, says Uster Technologies
Product Manager Sivakumar Narayanan.

USTER® CLASSIMAT 5 — yarn classification system
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COMPACT SPINNING WITH K 46
EXCELLENCE IN ECONOMICAL PRODUCTION OF HIGH-
QUALITY-YARNS

Urs Flach
Rieter Machine Works Ltd., Switzerland

Rieter is most likely the best known name in spinning machinery. Nearly 220 years of
history and a future oriented technology driven spirit makes Rieter to the well-known
address in this industry. Unique as a system supplier from bale opener to all four types
of spinning machines, Rieter is able to give a detailed overview about details, advantages
and special characteristics of all spinning processes. However, focus of the speech will be
the well-established compacting system, the only system with solid drum as well as single
suction duct resulting in extremely low energy consumption.

Mechanical spinning started together with Rieter’s founding with the so called “spinning
mule” and, more famous, the “selfactor”. Together with the selfactor, already the ring
spinning history started at the beginning of the 19™ century. First produced only in England,
Rieter became a leader very soon. From the beginning of the 20™ century, it displaced other
systems completely until the Czech development rotor spinning was shown at ITMA 1967
first time. Rotor spinning was booming in the late 70", 80" and 90™ before a renaissance of
ring spinning, especially for Denim changed the picture again. This was in parallel with the
movement of spinning capacity out of Western Europe and the USA to emerging markets.

In 1999, the third player was shown first time at ITMA: Compact spinning with its up to now
unbeatable properties. First companies were Rieter’s K machines as well as Suessen’s EliTe
for retrofitting system, still today the leader’s in this market.

The newest player, started less than 10 years ago, is the airjet-spinning with again different
properties and advantages. Extremely high spinning speeds but limited applications regarding
fiber type and yarn count make it today to a niche player which need not to be true for the
future.

Spinning processes vary but also show similarities

The ring and compact spinning processes with their low spinning speed of about 20 to 30
m/min consist of 3 process steps when being compared to other systems: roving, spinning
winding. Roving reduces the sliver weight to about 1/5 to 1/10 and give some twist. This is
required as the ring and compact spinning machines are not able to make this reduction
economically. Ring and compact spinning itself consist of reducing roving weight to final
yarn count by faster running outlet rollers than inlet rollers and the following twisting process
where the spindle revolutions are brought into the yarn. The twist goes up to the spinning
triangle by itself and allows a uniform twist level. Compact spinning adds a compacting and
parallelization process after the drafting but before twisting in. Afterwards the small cops are
re-wound to larger packages on the winding machine for both systems,

Rotor spinning (which is also called open-end spinning) works completely different. It consist
only of one process step processing sliver and resulting in ready-made packages. It starts with
the separation of the fibers with a small drum similar to a card. These single fibers are then
fed with the help of underpressure into a turning rotor. By centrifugal force fibers will be kept
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in the rotor groove. If you now touch this fiber bundle with a yarn end (which is supplied
from the front center) and pull back, the fiber will built up new yarn by enlarging the existing.
Processing speeds are about 100 to 200 m/min delivery speed.

Air-jet spinning is working again with a drafting system like ring spinning. In difference,
twisting is achieved by tangential air-pressure which winds the fibers around the existing yarn
body. Processing speed can exceed 400 m/min.

Applications of the different systems

Ring spinning is the most universal system regarding yarn count and fiber type. High strength,
low mass variation and higher hairiness make it to the ideal yarn for many applications.
Compact spinning has quite similar applications but drastically reduced hairiness and higher
strength predestine this yarn for all high value applications like shirting and bed sheeting but
also quality knitting applications. Compacted yarn is finer than Ne 20 in most cases.

Rotor yarn is a quite harsh yarn with high durability and low requirements regarding raw
material. It is mainly used for coarser yarns, work wear and technical applications.

Air-jet yarn, today mainly used for viscose and certain blends, owns a very high pilling
resistance but tenacity is lower than ring yarn. It is mainly used for knitting today.

Key differences of Rieter’s compact system to others
Rieter’s K system differentiates in 3 points to all other systems:

- Solid compacting drum instead of a wearing out apron
- Single suction duct for compacting and fiber collecting tube
- Air-guide element to reduce energy consumption

The solid drum results not only in wear freeness but also in a more accurate spinning
environment. This allows, in combination with the special spinning geometry, higher spinning
speeds than any other system. It is also one reason than Rieter can achieve the compacting
with lower energy consumption.

The system uses the main suction channel similar to a normal ring spinning machine to feed
both, the suction system to take up fiber material in case of a yarn breakage as well as the
compacting process. This results in about 75% less energy consumption for compacting than
an additional suction system of all apron compacting devices. In addition, Rieter covers the
compacting process with the so called air-guide element which results in even lower energy
consumption.

For longer machine, Rieter supplies this system with double sided suction: not only from
footstock but also from head stock. Reason for that is given by physics: too long channels
increase energy consumption disproportionately. That’s also the reason why Rieter divides
suction exactly in the center.

But compacting is just the dot on the “i”. Other advantages like the balanced 4-spindle belt
drive for lowest energy, the well tested spinning geometry and many more give an ideal base
for successful spinning. This does not end with the installation as Rieter is a partner for life
and always on customers’ side with support and consultation.
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KARL MAYER WARP PREPARATION
LATEST TECHNOLOGIES IN SECTIONAL AND SAMPLE WARPING

Gerhard Roth
KARL MAYER Textilmaschinenfabrik GmbH, Schubertstrafse 101, D-63179 Obertshausen, Germany
Gerhard.Roth@karlmayer.com

The textile business in Turkey has a long successful tradition. But also Turkey feels the high
pressure comming from the Asian competition. That’s why fashion design gets more and
more important to have a unique selling point. With fashion design also a high number of
pattern is required. That’s why also the weaving preparation must be more and more flexible
and has to guarantee highest productivity to be competitive.

Like the mission statement of KARL MAYER already says: “We care about your future”, we,
as KARL MAYER, know about this development and helping the customers to compete.

Our new sample warping machine, Multi-Matic® 128, is developed for these challenges and
fits into the product portfolio.

The production data of our Italian customers, where the machine is already successfully
running, shows, that we can reach a much higher productivity in comparison to our fomer
sample warping generation GOM. For a shirting application with cotton Nm83/1, 9504 ends,
a warp length of 406 m, 8 colours, a working width of 1800 mm and leasing seperation for
sizing, we can reach a more than 7 times higher productivity. Together with a maximum warp
length of 1500 m, the Multi-Matic® 128 can also be used as a production machine, which
brings the customer highest flexibility effort savings.

Beside this the highest Price/ Performance ratio depends on the warp length, the number of
end and the design (Picture 1). Which machine is the right machine for the customer needs,
can be calculated by our new Expert System. With your data we help you to find the machine,
which gives you the highest performance by spending low money.

Number of bobbins

800
I Ergotec Figh performance
OOM Sectional warper
320
I ©®hort warp automatic sectional warper

128
' 1igh performance automatic sample warper

24

Warp length

Picture 1. Best Price/Performance ratio
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NEW DRIVE SOLUTIONS TO INCREASE PERFORMANCE AND
QUALITY OF ACOTTON COMBER

Hermann Selker
Truetzschler GmbH & Co KG, Duvenstr. 82-92,41199 Moenchengladbach, Germany
Hermann.selker@truetzschler.de

Turkey is one of the most important processors of cotton in the world. The majority of the
more than 6,500,000 ring spindles and more than 600,000 rotors are processing cotton. Of the
1.2 million tons of fibers processed in Turkey, 1.0 million tons are cotton.

For years, Turkish spinning mills have been successful in improving value creation. A
practical approach is to spin finer yarns. Increasing the spinning limit requires combing of the
cotton, i.e. removal of short fibers.

The conventional approach used has changed little during the last decades. The performance
of the comber is limited by the necessary rotation reversal of machine elements. The
mechanical gears used for this purpose have reached their performance limit. Furthermore, the
torsions caused by high-frequency rotation reversal have a negative effect on combing quality.
It is not possible to achieve comparable process conditions on all eight parallel comb heads.

Toyota Industries, Japan, and the textile machinery company Triitzschler, Germany, have
formed a development group to overcome the problems mentioned above by applying new
technical concepts.

Both sides provided very specific know-how for the project. Toyota is experienced in special
drives for weaving machinery. Similar to the comber, here the drives are also subject to high-
frequency reversal in rotation. Triitzschler's experience lies with high performance drafting
systems, self-optimisation functions, and levelling systems for sliver.

The result of this cooperation is the new comber, the Toyota-Truetzschler TCO 12.

By eliminating the conventional oil bath gear it has been possible to break through the
performance limit. Instead, individual drives are used for the first time. Since the available
space for driving the detaching rollers is very limited, very small motors had to be developed.
The solution is water-cooled motors instead of space intensive motors with cooling fins.

The diameter of the detaching rollers is only 25 mm. At high nip rates the otherwise one-sided
oil bath gear drive results in high torsion and twisting of the rollers. With the new motors,
these rollers are synchronously driven from both sides by one motor each. This reduces
torsion by 75%.

A reduction of the torsion results in greater uniformity of combing conditions at all eight
combing points. The noil quantity and variation of the quality parameters such as nep
reduction and short fiber separation, is significantly reduced.

Usually the drafting system is driven by means of the main shaft of the comber. The Toyota-
Truetzschler innovation uses individual drives here as well. In this specific case, digitally-
controlled, maintenance free servo motors are applied. For the first time, this solution allows a
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levelled drafting system as known from high-production draw frames to be used in a comber.
This significantly improves the length variation values of the sliver. As a result, the yarn
count variations are lower.

Implementing the drafting system technology of state-of-the-art autoleveller draw frames
allows the integration of permanent quality monitoring into a comber for the first time. The
sliver mass is monitored before the comber sliver is deposited into the can.

The precise sequence of the output motion of the detaching rollers has a direct impact on
piecing quality, and thus on sliver evenness. Thanks to the individual drives and permanent
quality monitoring, an automatic optimisation of this complex motion sequence is possible.
During a self-learning process, the machine control automatically detects the setting with the
best sliver evenness.

Key Words: Comber, Toyota, Truetzschler
Comment:

This new comber is currently being tested around the world, also in Turkey. The results from
the Turkish test partner will be available next April, at which time they can be presented.
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AUTOCORO 8
THE HIGH-TECH REVOLUTION IN ROTOR SPINNING

Cankut Taskin

SAURER.Schlafhorst GmbH & Co. KG, Germany
Cankut.Taskin@saurer.com

The first revolutionary Autocoro 8 Open End machine was presented during the exhibition
of ITMA Barcelona in 2011. Based on a long period of intensive hands on R&D activities, the
Autocoro 8 Open End machine provides extensive possibilities in sophisticated yarn spinning.
Up to now, worldwide more than 500 machines were successfully installed at more than 400
companies, which appreciate the flexibility to produce different yarns in the yarn count range
of Ne 3,5 - Ne 60 utilizing different materials.

After the first Open End machine which was manufactured in 1969, the first revolution in
rotor spinning was achieved in 1978 by Schlafhorst with the first central automation. The
second revolution occurred in 2011 with Autocoro 8 Open End machine which has
independent automation system. Because each movement on spinning position is driven by
individual motor, the spinning process is carried out precisely.
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Picture 1. Autocoro 8 Open End machine with individual driven spindle system

On conventional open end machines, rotors are driven by Twin-Disc and tangential belt
systems. This system requires periodical maintenance and frequent modernization due to
abrasions. In contrary, precise control of rotor speed is obtained since the rotor is driven by
unique rotor motors on Autocoro 8 Open End machine without any mechanical friction.
Rotor speeds are significant higher thanks to reduction of rotor dimension and weight, with
the result of less temperature on the rotor itself. The rotor motors are designed to achieve up
to 200.000 rpm production speed.
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Picture 2. Smaller and lighter rotor driven by individual rotor motor

Each spinning position has its own piecing system. The machine efficiency is at all time high
level even in case of high yarn breaks, because 12 piecing are carried out in the same time.
The DCU (Doffing and Cleaning Unit) is just responsible for doffing and preventive cleaning
of spinning boxes. In addition, because the number of mechanical parts are less compared to
the regular robot used on conventional Open End machine, it allows less and easy
maintenance.

Up to 5 different lots can be in production on Autocoro 8 simultaneously. Small orders can
be produced on a defined section of the machine. It gives advantages not only for production
planning and costs, but also for customer satisfaction because the orders can be faced in a
short production period. In addition, while one lot production is finished the following lot
starts for production with seamless lot change function. Therefore, there is no loss of
machine efficiency even during frequent lot changes.

Picture 3. Autocoro 8 Open End machine has the ability to produce up to 5 lots
simultaneously

PilotSpin function gives the possibility to do trials on a defined section of the machine while
the machine is in ongoing production mode. All trials with different materials, yarn counts
and settings for the yarn types which would be in production can be carried out prior
production release.
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Thanks to DigiPiecing technology, the quality of piecing area is nearly the same as normal
yarn in respect of appearance and tensile strength. It does not cause yarn break in the
following processes and does not create thin or thick places on the fabric.

DigiWinding technology prevents bulging on package formation while the package allows
more yarn length up to 10 %.

Because of individual drive of yarn guide, take-up speed is up to 300 m/min independent
from machine length.

The Flexpack option ensures package production up to 7 kg and 350 mm diameter.

The Autocoro 8 has a machine length of up to 552 spinning positions at present. The space
requirement is significant less compared to conventional Open End machine which has the
same number of spinning positions.

Energy consumption with Autocoro 8, based on the production unit in kg is up to 20 % less
compared to a conventional Open End machine.

During the presentation, the incredible features of the Autocoro 8 Open End machine will be
explained more in detail based on true facts of successful customer reference installations
worldwide.
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POSSIBILITIES FOR MANUFACTURING TECHNOLOGIES FOR
MODERN FABRICS

Thierry Dossmann, Yaman Turgal
Lindauer DORNIER GmbH, 88129 Lindau, Germany
thierry.dossmann@lindauerdornier.com

DORNIER, which has its roots in aircraft manufacturing, has been producing weaving
machines for almost 60 years now.

In the beginning DORNIER built shuttle looms but since 1967 has been producing rapier
weaving machines which were complemented by air-jet weaving machines in 1989.

The development of the Turkish textile market shows very clearly that large investments
will be made here in the next years. Today Turkey is the fifth largest single market for
weaving machines worldwide.

The contemporary weaving machine market shows that DORNIER rapier and air-jet
weaving machines, equipped with state-of-the-art electronics, are eminently suitable for
energy-efficient working. High performance and best fabric quality can be achieved,
which is crucial for the clothing sector.

With the patented SyncroDrive® drive concept, DORNIER has established a new
technology for the modern furniture and decoration weaver. This concept enhances the
performance of Jacquard weaving machines and reduces the stop values by half.

In the terry sector, the DORNIER terry air-jet weaving machine ServoTerry® is a
benchmark for fabric quality. Due to the patented soft beat-up it is possible to achieve
highest speeds and finest terry quality with consistent piles and lowest stop values.
Different pile heights can be programmed easily at the machine panel.

The DORNIER system family offers advantages especially for technical weavers.
Depending on the product and the material to be processed, the customer can choose the
right filling insertion method.

Through the consequent further development of the air-jet weaving machine, it was
possible to reduce the weaving costs considerably over the last years, as exemplified by
airbag weaving.

Due to the filling insertion with positive filling transfer and open shed filling insertion,
the DORNIER rapier weaving machine is the ideal tool for producing technical fabrics.
Today this machine is industrial standard for processing carbon, glass or aramid.

With the Open Reed Weave (ORW) technology, DORNIER sets new standards in the
creation of patterning.

With this technology it became possible to integrate embroidery in the weaving process
so that weaving and embroidery can run at the same time on DORNIER weaving
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machines. The ORW technology allows various patterns and is used especially for
curtains, but also for clothing fabrics.

Also fabrics that require additional strength directions (multiaxial strength) beside warp
and weft can be produced with this technology. This opens up a new field for producing
fabrics for industrial applications.

These examples demonstrate that the Lindauer DORNIER GmbH offers a wide range of
possibilities for energy saving, quality improvement and higher performance as well as
new technologies for fabricating new products.
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STAUBLI'S ACTIVE WARP CONTROL SYSTEMS — SUCCESS IN
WEAVING

Ozan Citeli', Fritz Legler?
LStiubli Sanayi Makine ve Aksesuarlar: Tic. Ltd. Sti. Istanbul, Turkey

2 Stiubli Sargans AG, Sargans, Switzerland
O.Coteli@staubli.com

Weaving preparation — through active and automatic drawing-in of warp ends is a decisive
stage prior to weaving — is gaining importance for modern weaving mills to remain
competitive and to provide quick response in a demanding market environment. Ever
changing demands and short delivery times require flexibility in warp production and the
ability to adapt to the buyers’ needs. The capacity and throughput times in weaving
preparation need to be designed to fulfil the requirements of the weaving shed in order to
avoid downtime. Modern solutions to optimize and rationalize the weaving preparation
process are part of the presentation.

In order to match the specific needs of the market a mill has to optimize weaving machines
with the right shed forming technology. Adequate under-motions and frame drive systems are
available to match high speed requirements of state-of-the-art weaving machines. Focus will
be given to latest generations of shed forming systems which guarantee high speed and
performance as well as high quality and production reliability.

In summary, technical and industrial textiles are in demand — a quick overview of Stiubli's
activities in this field with some examples of applications will be given in this paper.

Key Words: Shedding, dobbies, cam motions, automatic warp drawing-in, weaving preparation,
technical & industrial textiles
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ELECTRONIC PATTERN DRIVE IN WARP KNITTING
(TRICOT AND MULTIBAR LACE MACHINEYS)

Zekai Kihicarslan®, Klaus Schulze?
Y ERKO Sinai Uriinler Miimessillik Ticaret A.S., Istanbul, Turkey
2KARL MAYER Textilmaschinen GmbH, Obertshausen. Germany
zekai@erko.com.tr

KARL MAYER is the world leader in producing warp knitting machines and warp
preparation units. We supply high-quality products with brand-name status. With its
innovations the company sets the technical standards of the trade and assists its customers all
over the world with comprehensive support, covering a competent and fast service as well as
practical staff training, and rendering help for the development of new products.

The production of warp-knitted products involves the use of pattern-disc controlled bars in
warp-knitting machines. Each bar of a warping machine has its dedicated pattern disc, which
has to be created on the basis of lapping designs by the textile development department. As
new designs are created, new pattern-discs have to be produced, to manufacture the specific
fabric. Though do pattern-discs offer the most precise curved form. This ensuring a very
smooth machine run at highest possible working speeds along with very accurate shog
motions of the guide bars. But such a pattern disc is made for a specific lapping repeat only.
Besides, the pattern disc cannot always be used in a compatible way for all the guide bar
positions. In other words: a pattern disc cannot necessarily be used for ground bar 1 and
alternatively for ground bar 4, for example, even if both guide bars work the same lapping.
Pattern discs are a reliable and time-tested technology, newer and more sophisticated
technologies are beginning to change the industry.

The technology leader KARL MAYER wants to present at the XllIth International I1zmir
Textile and Apparel Symposium is called “Electronic Pattern Drive (EL)”. This technology
has several advantages when compared to the pattern-disc system. Whereas the pattern-disc
based system requires new physical pattern discs for each design pattern, the patterning
possibilities with the EL technology are without limits. Usually, a pattern disc is capable of
providing patterns with a maximum of 32 courses, and a maximum shogging movement of 28
needles (1 inch, E28 gauge). The EL drive however has no limits regarding the quantity of
courses per pattern and has a shogging movement of 56 needles (2 inch, E28 gauge). On
electronic pattern drives each guide bar is controlled by its own motor, thus ensuring a very
precise shog motion. By simple programming it is possible to obtain various lappings, along
with the longest shog distances. This is made possible by servo-motors, which are
programmed digitally via a USB interface. Designs can be created by two possibilities: 1) a
direct input of the lapping layout (chain link) via the operator interface or 2) create the pattern
on a specific Software program “ProCad Warpknit” from Texion. With that program it is
possible to simulate the textile as 3D pattern on the screen before produced. When the design
is ready you can uploaded it and transfer via USB stick into the system via touchscreen, the
motors are automatically programmed and the design can immediately be put into production.
With this transfer from the computer to the machine easy and fast pattern changes as well as
the possibility of pattern storage are big advantages. Moreover the producers save time and
money to change patterns. They don’t have to order pattern discs anymore and no machine
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stops due to assembly of it. Electronic pattern drives are extremely flexible, fast and easy to
maintain. Electronic drives are available across all product categories of KARL MAYER,
including Lace, Tricot and Raschel machines.
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KNITTING TECHNOLOGY AND TECHNICAL TEXTILES

Ahmet Unal
Reutlingen University / School of Textile and Design / Department of Textile Technology and Textile
Management, Alteburgstr. 150 Reutlingen, Germany
ahmet.uenal@reutlingen-university.de

Textile preforms produced from glass, carbon and aramid yarns, are widely used for the
production of composite materials in aerospace renewable energies industries to name but a
few. Weaving, braiding, stitch-bonding and warp knitting machines are suitable for the
production of 2D and 3D textile structures. However their possibilities are limited when it
comes to producing complex geometries. Flat knitting machines with their single needle
selection, stitch transfer allow for the manufacture of such fabrics, which are generally used in
the clothing industry and also increasingly for technical textiles. The article investigates the
present and future possibilities of knitting technology for the technical textiles particularly flat
knitting machines for composite materials.

The first application example refers to the development of weft knitted fabrics for the
reinforcing of wood-textile-composites and shows how the use of flat knitted technical
textiles results in a substantial improvement of the load bearing capacity. Tensile and shear
strengths of wood are low and lead to poor structural behaviour, especially of connections.
Thus, additional reinforcement techniques are required. The overview contains results of a
study on the development of stretched knitted fabrics for the reinforcement of wooden
building components. For this purpose the influence of stitches, floats and tuck loops on the
structural extension limit is determined.

The other example demonstrates the application of 3D-flat knitted spacer fabric for the
reinforcement of lightweight composite materials. Conventional spacer fabrics consist of two
layers which are bound together by pile yarns. It is, however, necessary for the double-wall
thermoplastic structural elements, to knit multi-layer grounds and bindings. Knitted spacer
fabrics are produced with hybrid yarns, consisting of one high-tensile component and one
thermoplastic component.

Key Words: Composite, knitting, flat knitted fabrics
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COMPARATIVE STUDY OF TENSILE WOVEN FABRICS
PROPERTIES WITH VORTEX AND RING SPIN YARN IN WEFT

Krste Dimitrovski, Momir Nikoli¢, Klara Kostajnsek, Marusa CiZman
University of Ljiubljana/Department of Textiles / Snezniska 5, 1000 Ljubljana, Slovenia
Krste,Dimitrovski@ntf.uni-1j.si

Recent development of VOTEX yarns made them comparable with ring spin yarns in term of
visual appearance, structure and consequently properties [1,2,3,4,5]. Taking in account the
production speed of VORTEX yarns which is 15 to 30 times bigger than ring spin yarns it
make them competitive more than ever before. The purpose of research was to examine the
influence of different way produced and as weft introduced yarns into woven fabrics on their
tensile and abrasive properties. Three different mixture of fibres (1 - 50% cotton and 50 %
PAG6.6; 2 - 67% cotton and 33% PES-carbon and 3 - 100% micro modal CV fibres) were used
for producing two type VOTREX and ring spin yarn 16,67 tex. VORTEX yarns were
produced on MURATEC - (A) and RIETER — (B) air jet spinning machines and ring spin
yarns on ZINSER - (C) machine from the same input material. The properties of produced
yarns were measured.

Nine woven fabrics were made under same construction, settings and condition during
weaving process with the only difference type of yarn in weft. The density of warp yarn was
20 ends/cm, their fineness was 8x2 tex and the weave was always twill 1/3 Z. Set density of
weft yarns was 30 picks/cm. Figure 1 is presenting the simulation of fabric structure.

e a2 SR S
e e B

u__‘u__ua__uu__u

e e
ol gl ol

e s e e |
‘n““u“‘“u““‘u‘“
J_:‘J_:'d-:'l_:;

o € g ¥ s

“Jf:"u““n_ i ==

e s B B
et e e
C Beielt kR DR B

Figure 1. Woven fabric structure simulation (Arach Weave)

The tensile and abrasion properties of fabrics were measured and after statistical consideration
summarized.

From the presented table is clear that the breaking tenacity of weft yarns does not affect the
Warp direction breaking force of fabrics. Correlation coefficient is almost 0 (r=-0,02). On the
other hand the breaking force of fabrics in weft direction correlate with breaking tenacity of
weft yarn (r=0,8). If we add to that the correlation coefficient between breaking force in weft
direction and breaking elongation of weft yarns (r=0,73) their common influence expressed as
breaking work could be about 0,85 or more which means that only about 0,15 is remaining to
the all other influences including warp yarns tensile properties.
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Table 1. Results of fabrics tensile properties in warp and weft direction in correlation with tensile
properties of yarn introduced in weft

1 2 3 4 5 6
Breaking Breaking Breaking Breaking Breaking Breaking
force in warp | elongation in force in elongation in | tenacity of | elongation of
Samples direction (N) | warp direction weft weft direction |  weft yarns weft yarns
(%) direction (%) (cN/tex) (%)
(N)
1A 273,97 7,64 410,24 18,50 14,33 9,78
1B 292,25 7,85 375,45 19,03 14,00 9,35
1C 287,41 7,74 426,87 18,24 17,07 8,74
2A 283,39 8,28 304,50 11,84 11,68 5,74
2B 282,23 8,22 275,67 12,38 10,11 5,15
2C 228,83 7,91 353,91 11,10 16,35 6,83
3A 284,96 7,55 430,01 12,32 17,46 6,71
3B 281,13 7,97 382,84 12,56 16,66 7,40
3C 290,32 7,79 403,22 12,761 20,29 8,93
5 L 1:5 2:5 35 4:5
r 1 1 1 :
-0,0214 -0,6849 0,8005 -0,0253
96 A 1:6 2:6 3:6 4:6
r 1 1 1 :
0,2114 -0,6748 0,7263 0,7850

The breaking elongation of fabrics in warp direction correlate negatively and quite high with
both breaking tenacity (r=-0,68) and breaking elongation (r=-0,67) of weft yarns. The most
influential factor regarding breaking elongation of woven fabrics in weft direction is the
breaking elongation of weft yarns (r=0,785) and breaking force of weft yarn has no any
influence on that.

Key Words: Different row materials, ring spin yarns, vortex yarns, woven fabrics properties
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DEVELOPMENT OF 3D KNITTED FABRIC STRUCTURES FOR
OFFICE SEATS

Simge Sakin', Nida Oglakcioglu®, Birkan Salim Yurdakul®
! Sun Textile A.S., R&D Department, Turkey
2 Ege University, Faculty of Engineering, Textile Engineering Department, Turkey
simge.sakin@suntekstil.com.tr

In recent years, working long hours and spending most of this time on a chair make people
have big expectations about the seat’s comfort. This brings new researches about
improvement of working quality and comfort. Researches have shown that health of the body
and ergonomics are the most important expectations and different types of seat designs can
meet them [1, 2, 3]. In this regard, improvement of the features such as air permeability,
breathability, resilience is the main focus of the studies in this field.

Polyurethane foam is commonly used for upholstery material for seats in market. However,
some of the disadvantages of these foams have a negative effect on person’s comfort.
Therefore, also parallel to developing technologies, it is required to develop functional
products by using new materials on the purpose of increasing comfort properties.

The aim of this project is to develop special structures for office seats with high performance
characteristics such as breathable, light weight, able to adapt to the body etc. as an alternative
to the conventional products. For this aim, 3D (three dimensional) fabric structures were
developed and knitted using different production parameters like yarn properties, thickness
and tightness values. Then, the performance tests that considered as necessary for comfortable
using like weight, thickness, air permeability, compression and aging were performed.

The test results were comparatively evaluated with the seat materials available in the market
(foam) and the optimum fabric structures meet the requirements and the related standards
were tried to determine.

The expected outputs of this study can be summarized as follows:

- Light weight,

- Excellent compressibility,

- Comfortable,

- High breathable / air permeability,

- Long economic life,

- Recyclable,

- High performance 3D fabrics for comfortable office seats.

Key words: 3D spacer fabric, comfort, office seat, polyurethane foam
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LAWS, LABELS & LOGOS THE KEY DRIVERS FOR SUSTAINABLE
TEXTILES AND DYSTAR’S RESPONSE

Hakan Uzman ,Dr. John Easton
DyStar Kimya San. ve Tic. Ltd. Sti. Turkey
uzman.hakan@DyStar.com

Ecological aspects of textile production have become an increasingly significant concern for
retailers and brands as they seek to protect their brand integrity and minimize the
environmental impact of their supply chains. Combined with consumer demand for greener
products, demand for greener processes means that brand and retailers and mills need a
reliable and trustworthy partner skilled in innovation and ecology expertise.

The scope of corporate environmental concerns has now widened from companies’ own
activities e.g. distribution, packing waste, energy efficiency, to that of the environmental
impact of the product supply chain and the potential for chemical contamination in the final
consumer article.

What are the factors that have driven companies down this path? One answer to this question
can be found by considering the three drivers namely Laws, Labels and Logos.

The combining effect of the drivers referred to in the textile preceding discussion has been to
raise the profile of chemical and environmental issues within the industry — a process which
has been described as “greening the Textile Supply Chain”. Due to the globalization of the
textile supply chain these environmental drivers have been transmitted to all major textile and
clothing producing regions of the world.

At DyStar We believe that globally coordinated supply chain partnership operating at a local
level are essential for the realization of the sustainable textile production. Only by all the
actors in the textile supply chain working together can environmental improvement be
promoted through the introduction of ecologically —optimized products and cleaner
production techniques .

And by establishing such co-operative supply chain partnership the industry will be able to
respond to the challenges posed by Laws, Labels and Logos in the 21st century

Key Words; Sustainability, laws, labels, logos, greener textile production
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OPEN WIDTH FINISHES FOR KNITTED GOODS

Guido Benz, Erding Dinger
Benninger AG., Switzerland

Reasons for Open Width Finishing of Knitted Goods

Water saving p to 75 %
Energy saving up to 60%
No salt required

Smoother surface

No abrasion marks

No batch to batch Variation
30 % less costs

What means continuous processing ?

Energy, Water, Energy, Water, Energy, Water,

Chemicals _l Chemicals j/ Chemicals _l,

1. 2 30
Dyeing / Printing e

Discontinuous Processing

- Scouring/
Energy, Bleaching
Water, - 2
Chemicals D_ye_mg_

- Finishing

9h

Process routes for knitted goods (100 % Co)

Continuous open width Discontinuous in JET
- Slitting. . Softflow Bleachin
Bleaching

1 1
2. i
! 2. Softflow Dyeing
3. Stenter drying ) 3. Rope opener and slitting
4. CPB- Dyeing with reactive dyes 4. Stenter drying
5. Batching 5. Compactor
6. Washing off
7. Stenter drying
8. Compactor

35 m/min 9 hours 15 min
630 kg fabric /hour 540 kg fabric
18.4 I/kg water 96 I’kg water

3 kg/kg steam 7 kag/kg steam
400 kg/ton Salt
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TRIKOFLEX high performance washing for Elastic’s
= Patented TRIKOFLEX Drum
= 40% higher washing efficiency thanks to front and
back washing and counterflow guiding
Soaping and dwelling processes
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CPB DYEING FOR KNITWEAR
More than 4000 Dyepads (Knit 60 +30 ) succesfull in operati

BENNINGER

A
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High lustre
Uniform and controlled fabric weight (gsm)

Not wales thickening (side/center /side)

40% dyestuff saving

Designed for CO, CV , Tencel and blends

Significantly lower consumption data compared to tubular systems

BENNINGER

L—

acilia

o
Nip/trough dyeing

Just in Time Liquor preparation -CONTIDOS
Temperature Management
Anti Tailing Software

=
2
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BASF ECO SPEED SYSTEM

Serkan Gokgoniil
BASF Tiirk Kimya Sanayi ve Ticaret Ltd. Sti. Turkey

BASF Eco Speed System
Speedy, Simple, Save

Benefits over Reactive Dyes printing
An ideally designed formulation for almost all substrate with higher quality consistency.

High Eco-efficiency - water, energy and time saving.

Much simpler operation and reduced chemical waste

Fast sampling, rejections are easily detected and corrected.
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INTEGRATED POLLUTION REGULATIONS AT TEXTILE SECTOR

Hiiseyin Kanish
ERKA-EVD Enerji Verimliligi Danismanlik Ltd., Turkey
hk@erka-evd.com

SUMMARY

Notification of integrated pollution regulation at textile industry, published at official
newspaper, which is for minimizing and controlling of negative effect of due from textile
industry producing pollutions, that, discharging emissions to soil, water and air.

According to this notification, pre operating plants like washing, bleaching, mercerization,
sizing, de sizing, printing, etc. and finishing operating like dyeing plant, are responsible this
notification items.

The Ministry will be provide need to required, coordination, program, policy, technology,
management system, national and international collaborations and application of notification
for decreasing of emission and waste which is due textile industry producing process. This is
for compatibility to environment of textile industry. The Ministry where required; may want
increasing of level of target of cleaner producing (eco efficiency) plan.

After notification publishing, liable plant’s EIA (Environmental Impact Assessment Report)
shall be include cleaner producing plan and they shall prepare cleaner producing plan and
shall undertake for approval.

Textile manufacturers is responsible for emission and discharging control during producing
process and all emissions, according to integrated pollution prevention and controlling
approach. As well as, they shall use best available technic, preparing of developing report of
applications of prepared cleaner producing plan, according to given format and they shall
present to provincial environmental offices. Al parameter measurement and all analysis must
be provided by authorized laboratory by the Ministry at present report. Textile manufacturers
will be responsible according to indicated principles of notification for all applications of
cleaner producing technics.

Developing reports of cleaner producing, shall present to provincial environment office for
approval for following every.

Recently establishing plant, for taking environmental permit shall be present approved cleaner
producing report according to at published Official Newspaper which is date :29 April 2009
and number :27214 “ Regulation of Environmental Law Required Permits and Licenses”.

Textile manufacturer is responsible shall make all works and operations, according to
published at Official Newspaper which is date 12 November 2010 and number: 27757
“Regulation of Environmental Officer and Environmental Consulting Firms”.
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CLEANER ( SUSTAINABLE) PRODUCING

Planning and organization

Management confirmation

Establishment of cleaner production team
Determination of policy, target and goals
Clean production plan making

CLEANER PRODUCING STEPS

e Pre-Assessment
1) Company information and flow diagram providing
2) First examine,
3) Focus point description
o Evaluations
1) Quantitative data collection
2) Mass balance
3) Flow and emission audit
4) Cleaner producing possibilities determination
5) Prioritization of possibilities

Prioritization of possibilities of examples

Type of Problem Description of Problem Cleaner  (Sustainable )
producing possibilities
Examples: Examples: Examples:

-Resource generation
-Energy consumption

-Air pollution

-Name of process
-History of process
-Wastage quantity and pollution

- Cost of the source material loss
-Solid waste

-Hazardous waste
- Occupational health
and safety

- How the problem can be
solved

- Short-term solutions

- Long-term solution

- Estimates of resource
consumption and waste
generation

e Analysis and Feasibility Study
1) Preliminary Analysis 2) Technical Analysis
4) Environmental Analysis 5) Selection of possibility

e applications and sustainability

1) Preparation of the Application Plan 2) Selected possibilities application

3) Economic Analysis

3) Performance surveillance 4) Cleaner Production Activities Sustainability
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IMPACT OF ACCELERATED AGEING PROCESS ON THE
BALLISTIC PERFORMANCE OF FIBROUS BALLISTIC PRODUCTS

Miklas, M.}, Struszczyk, M.H.%, Eandwijt, M.}, Cichecka, M.}, Halgas, B.', Puszkarz, A.
K.%, Krucinska, I.?
YUnstitute of Security Technologies “MORATEX”, ul. Sklodowskiej-Curie 3, 90-965 Lodz, Poland
2 Department of Commodity, Material Sciences and Textile Metrology, Faculty of Material Technologies and
Textile Design, Lodz University of Technology, ul. Zeromskiego 116, 90-924 Lodz, Poland
mmiklas@moratex.eu

The ageing process of textile products is a phenomenon which occurs in a longer period and it
is characterised by spontaneous progressive changes in the structure or/and surface of the
fibres, whereas the intensity of the changes depends on environment conditions and the time
period of material exposition to ageing process.

Considering the usage conditions, the textile ballistic products may be exposed among others
to sunlight and/or environmental factors i.e. temperature or humidity. Ballistic materials get
degraded due to action of the external environmental factors, resulting in lower mechanical
strength, and thus the ballistic resistance is reduced.

The aim of the study was to determine an impact of external environmental factors (heat,
humidity, UV) on the ballistic performance of fibrous ballistic materials.

Two groups of materials potentially applicable for developing the ballistic inserts were
subject of research: p-aramid woven fabric and composite materials made of Ultra-High
Molecular Weight Polyethylene (UHMWPE) fibres used for the soft ballistic inserts design.
The ballistic materials were modified using the low-temperature plasma treatment with the
assistance of the low molecular weight organic substrate.

The ageing tests were executed with respect to the original testing procedures developed by
the Institute of Security Technologies “MORATEX” based on the guidelines of the following
Standards: PN-EN 12280-1:2002 “Rubber - or plastic coated fabrics - Accelerated ageing
tests - Part 1: Heat ageing”, PN-EN 12280-3:2002 “Plastics -- Methods of exposure to
laboratory light sources - Part 2: Xenon-arc lamps”, PN-EN ISO 4892-2: 2009 “Plastics -
Methods of exposure to laboratory light sources - Part 2: Xenon-arc lamps” as well as on the
ASTM F1980:2002 Standard Guide on the assignment of conditions for accelerated ageing.

The ballistic performance were executed according to the methodology included to the PN-V-
87000:2011 Standard ,Light ballistic armours — Ballistic protection vest — General
requirements and tests” for the fragment-proofness (O2 class) and bullet-proofness (K2 class)
of initially designed layered systems as well as after the accelerated ageing process to show
the effectiveness of the low temperature plasma treatment of the ballistic fabric materials.

The study was funded by the National Centre for Science within the frame of research project
No. N N508 629940 ,, Studies on the functionalization of ballistic materials™.

Key Words: Accelerated ageing, ballistic textile materials, plasma treatment
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THE EFFECT OF MODIFIED CNT AND PROCESSING PARAMETERS
ON PROPERTIES OF CNT-PAN COMPOSITE NANOFIBER WEB

wl, Nuray Ugar?, Aysen Onen’, Hatice Ag:lkgiizz, Nuray Klledagz,
Esma Sezer', Mevliit Tascan®, Belkis Ustamehmetoglul, Ismail Karacan®
! Istanbul Technical University, Polymer Science and Technology Department, Istanbul, Turkey
2 stanbul Technical University, Textile Engineering Department, Istanbul, Turkey
3Zirve University, Industrial Engineering, GaziAntep, Turkey
*Erciyes University, Textile Engineering Department, Kayseri, Turkey
olcayeren90@gmail.com

INTRODUCTION

As reported by lijima in 1990 [1], carbon nanotubes (CNTSs) are ideal materials for reinforcing
polymer materials because of their high structural, mechanical, chemical, thermal and
electrical performance [2]. PAN is the one of some precursors for producing high
performance fibers due to its properties [3]. It was reported that the PAN macromolecular
orientation increases with increasing CNT orientation in the polymer [4] thanks to interactions
exist between PAN chains and CNTs [5]. Pristine and functionalized CNTs which has been
shown to be effective in improving dispersion because the functional groups on the CNTSs
surface counteract the van der Waals attractive forces between CNTSs [6], can be dispersed in
a lot of polymer matrix systems [7].

Nanofibers can be prepared from a polymer solution utilizing electrospining [8]. By this
unique method, a high voltage is applied to a polymer solution between needle tip and
metallic collector [9] and CNTs can be embedded in nanofibers formed as a non-woven web
[10].

The homogeneous dispersion of CNT in polymer matrix and compatibility of CNT into
polymer matrix are very important to improve the properties of nano composite polymer and
to get expected results from nano polymer composite. Ultrasonic homogenizer is widely used
to disperse the CNTs. CNTs functionalized with COOH groups upon acid treatment is
generally used to improve the compatibility of CNT in polymer matrix. The incorporation of
plasma modified CNTs to increase the compatibility in polymer matrix is recently become a
popular subject and there is very limited study on it. In this study we employed plasma
modified NH, and COOH functional CNTs instead of CNTs modified by acid treatment
method. We also studied the effect of dispersion method for homogenization of CNTs in
polymer matrix. In addition to ultrasonic homogenizer which is widely used for dispersing
CNTs in polymer matrix, mechanical homogenizer and ultrasonic bath are also used to
evaluate the effect of preparation method on final composite product. The amount of CNT has
been changed as 0, 0.5, 1, 3, 5, 7 and 10 wt% to observe the effect of loading on properties of
PAN-CNT composite nanofibers.
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PAN possessed a molecular weight of 150.000 g/mol was purchased from Sigma Aldrich.
DMF from Merck was used as solvent. MWCNTS as pristine (diameter 10-20 nm, length 10-
30 um) and plasma modified CNTs (diameter 13-18 nm, length 3-30 um) were supplied by
cheaptube.

PAN was dissolved in the stable suspension of MWCNT in DMF (with 7 wt% PAN
concentration and with different CNT concentration such as 0.5, 1, 3, 5, 7, 10 wt %). On
electrospinning system, the feeding rate of the polymer solutions was 1 mL/h with 15 kV
electrospinning voltage and the distance between the needle tip and collector was 10 cm.
FTIR, DSC, TGA, SEM, tensile tester and conductivity tester were used for the evaluation.

RESULTS AND DISCUSSION
In Table 1, the effect of dispersion method on tensile properties has been given. In Table 2,
the effect of plasma modified NH, and COOH functional CNTs on tensile properties has been

given. PAN nano composites loaded with different amounts of CNT have also been studied.

Table 1. The effect of dispersion method on tensile properties

Tensile Strength Tensile Strain Modulus
(N/mm?) % (N/mm?)
10 min Ultrasonic 1,84 14,73 24,29
homogenizer+ 45
min ultrasonic bath
2 h. ult. 1,33 11,08 18,55
homogenizer
2 hour ultrasonic 0,41 16,68 3,72
homojenizer+30
min ult

homogenizer
together with PAN

2 hour mechanical 1,04 12,07 10,22
homogenizer

Table 2. The effect of plasma modified NH, and COOH functional CNTs on tensile properties

Tensile Strength Tensile Strain Modulus

N/mm?® % (N/mm?)

PAN/CNT with NH, 2,055925 15,56111 24,37093
PAN/CNT with COOH 1,622894 13,1775 22,46604

CONCLUSION

From the studies, it has been seen that the samples treated with ultrasonic bath have better
results than the other dispersion methods. Plasma modified NH, functional CNT loaded
nanofibers have better mechanical properties due to the much stronger interfacial bonding in
PAN matrix.

1 wt% CNT loaded PAN among the others is the best one in point of mechanical properties.
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TECHNOLOGY - BASIS FOR SUCCESS

Bettina Pfister, Helmut Hélker
Swiss Textile College / Wasserwerkstrasse 119 CH-8037 Ziirich
bpfister@stfschule.ch

- Technology

- Success

- Setting the basis
- Develop success

The presentation is about technology and how it is the basis for success. It shows from past to
presence and upcoming future the way it influences major aspects of human life and progress
in career in connection to textile education.

Looking back to trade centuries ago, leading to industrialization: steam engines, spinning
machines, sewing machines.

Presence: Internet, globalization, social networks, but also new fibres, 3D printing and
technical textiles.

Future: Textile facade systems for growing of plants, textile-based filters for environmental
sectors, architecture, logistics, energy

What is success and how can we enable students to be successful? Have a look inside the
Swiss Textile College and the way we interpret and design the demands of textile studies.
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CYBER-PHYSICAL SYSTEMS IN TEXTILE PRODUCTION - THE
NEXT INDUSTRIAL REVOLUTION?

Yves-Simon Gloy, Anne Schwarz, Thomas Gries
RWTH Aachen University /Institut fiir Textiltechnik /Otto-Blumenthal-Str.1 52074 Aachen, Germany
Yves.gloy@ita.rwth-aachen.de

Germany industries are highly productive. Also, Germany is one of the global leaders in the
manufacturing equipment sector. One reason for this is Germany’s specialization in research
and development. Also production of innovative manufacturing technologies and the
management of complex industrial processes are well established in Germany. Germany’s
strong machinery and plant manufacturing industry, its globally significant level of IT
competences and its know-how in embedded systems and automation engineering mean that it
is extremely well placed to develop its position as a leader in the manufacturing engineering
industry. Germany is thus uniquely positioned to tap into the potential of a new type of
industrialization: Industry 4.0 [1].

According to the german secretariat of the Platfom Industrie and its report “Recommendations
for implementing the strategic initiative INDUSTRIE 4.0”, one major innovation of Industy
4.0 will be the integration of so called Cyber-Physical Production Systems (CPS), CPS will
use real-time capable sensors, actors and cognition. Also the use of the Internet of Things is
important for Industry 4.0. All this will have impacts on the value creation, business models,
downstream services and work organization. Following features of Industry 4.0 will be
implemented:

. Horizontal integration through value networks
. End-to-end digital integration of engineering across the entire value chain
. Vertical integration and networked manufacturing systems [1].

Textile process chains in high-wage countries like Germany are described by many
companies along the production chain. In order to get these textile process chains on level of
Industry 4.0, information flows through all levels of an enterprise needs to be connected to
other member of the textile process. This enables n flexible and fast production, feasible to
deal with an order of a lot size 1. In markets like automotive, many of these ideas are already
realized.

But also for internal company logistics, use of digital technologies and CPS do show potential
to improve productivity of companies. Machine can communicate to each other and the
operators. They can inform about their status and upcoming problems like maintenance. In
this case, the factory will reconfigure it-self in order to fulfil the customers production order.
Textile machines with open interfaces will be highly flexible and able to independently adapt
status based on an overall information platform. Can, Core and warp beam and fabric will
become carriers of information. This will lead to an autonomic textile process chains.

On main aspect of the production of the future will be the human-machine interaction. The
use of smart personal devices such as smartphones, tablets or head mounted display do offer a
huge potential for innovation. Smart personal devices can be used to make production more
transparent by providing relevant production key parameters in a sophisticated way. In
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addition, guidance programs can lead to optimize production or faster act in case of machine
break downs. Also aspects of telemaintenance, such as repair of machine supported by the
machine produces are easier possible.

Self-Optimisation of textile machines is one path to Industry.4.0. Self-optimisation of the
warp tension by using digital technologies was investigated at ITA. The aim of this work was
to enable the loom to set the warp tension automatically on a minimum level without reducing
the process stability. First step of self-optimisation is to model the process. Therefore a
method was developed within the cluster of excellence ,,Integrative Production Technology
for High-Wage Countries“.Consequently, an automated sequence routine was created with the
help of regression models for the model-based setting of the loom, and implemented in the
weaving process. Thus, the loom was able to create its process model for a given process
domain independently. Therefore the machine ran an experimental design, and automatically
determined at respective test points the warp yarn tension. The operating point was
determined with the aid of quality criterion such that the warp tension becomes minimal. A
system test within ITA and a field test in industry demonstrated the functionality of the
system, where warp tension was reduced within the self-optimised operating point [2].

Also textile products can act as CPS, in this case the products can be described as smart
textiles. Textile touchpads, shirts with integrated electrodes and mattresses monitoring your
sleeping quality are just a few examples of smart textiles. Smart textiles are a growing and
fascinating field with enormous potential. The market of smart textiles looks extremely
promising; experts forecast a double-digit growth within the next years. However, success can
only be guaranteed if we have reliable and up-scalable production technologies. To serve this
need we explored various textile production processes and investigated their suitability for
smart textile production.

Use of digital technologies in a world of smart things will change the way we produce textile.
Machine with additional sensors, actors and cognition acting in a network can lead to the
fourth industrial Industy 4.0. In addition, textile products will be enhanced by sensors and
actors to smart textiles also communicating with the world. But aspects of security, especially
on information, need to be taken into account. Still, some experts claim: “it’s already all there,
we just have to use it”.

Abstract is based upon a presentation at 1st International Conference on Digital Technologies
for the Textile Industries in Manchester (GB); organised by TexEng Software Ltd in
association with University of Manchester and support from TechniTex Faraday Ltd, the UK-
based Materials Knowledge Transfer Network (KTN), The Textile Institute and The Fiber
Society.

Key Words: Industry 4.0, Digital technologies, Cyber-Physical Production Systems, textile industry
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ABOUT THE CUTTING RESISTANCE MEASUREMENT OF
TEXTILES

Priscilla Reiners', Yordan Kyosev?*, Laurence Schacher?, Dominique Adolphe?
! Hochschule Nlederrhein — University of Applied Sciences,
Textile and Clothing Technology, Monchengladbach, Germany
2 Ecole Nationale Supérieure d'Ingénieurs Sud Alsace, Laboratoire de Physique et Mécanique Textiles, 68093
Mulhouse, France
priscilla.reiners@hs-niederrhein.de

The cutting resistance of textiles is a very important property - both from the technological
and customer point of view. Textiles with higher cutting resistance cause several problems
during the production of clothes, require special cutting equipment in the companies and do
not allow the cutting of large number of layers. From the application point of view, there are
several areas, especially in the protective clothes, where the enough good cutting resistance
has to be presented and is the main parameter for evaluation of the functionality of such
products, like safety gloves, safety vests etc. Independent of that, if the cutting resistance is
wished or not, for both situations it has to be measured and no optimisation of the properties
of the textiles can be done without reliable testing methods.

This paper gives an overview about the available testing methods, standard and devices,
which are related to the cutting resistance of textiles and discusses problems about the
accuracy and reproducibility of the measurements based on original experimental
investigation.

All important parameter and their variance during the testing will be evaluated. The cutting
force for instance can be measured with some accuracy, which depends on the accuracy of the
force measuring unit.

Additionally, the deviations of the hardness and the angle of the knife influence the cutting
force. The variations in the unit, which fixes the sample, have as well influence on the cutting
force. All these variances have to be considered together in order to allow some integral
evaluations of the accuracy of the testing method to be done.

The standard DIN EN ISO 13997-1999 [1] defines the conditions for the performing cut
resistance testing as following:

The cut resistance of a material is tested by a device, where a sharp blade is pulled over a
material. The cut length is between 3mm and 50 mm by using different cut forces and the
device must be able to cut a material with a constant force by measuring the cut distance.

It is mentioned, that currently only the device TDM-100 Tomodynamometer of the Company
RGI Industrial Products [5] satisfies these conditions. The development of the device is
reported in [3], [4] and some results about protective gloves are presented in [2].

The method uses some correction coefficients to take into account the abrasion of the knife.
The result is mentioned by the force, which is needed to cut a distance of 20 mm of the
sample.
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Another method uses rotational knife [7] is named Couptest, according to EN 388. The
measurement is based on a comparison of known test samples and those, which should be
tested. A circular blade is put on the known test sample with a force of 5N, till the blade gets
in contact with a conductive layer under it. The number of cycles will be counted.

Open is the question if there are different measurements ranges and what is the accuracy of
the measurements.

The European Union has special directive 89/686/EEC [6] on personal protective equipment
(PPE). Point 3.3 of this directive defines "Protection against physical injury (abrasion,
perforation, cuts, and bites) - under the foreseeable conditions of use."

As the review demonstrates, there are only two types of devices on the market, which can be
used under industrial conditions. There are known as well several investigations about the
cutting resistance, using same or similar methods with modified standard testing machines.

Actually in the most sources the principle of the testing methods is described, there
applications but the data about the accuracy of the measurements is difficult to find.

In the last part of the paper some theoretical analysis about the error propagation of the both
test methods will be given. The analytical analysis of the error propagation allows to the
developer to identify the problematic places on the methods and machines, which leads to the
main errors and where more precision and costs have to be investigated, so that the entire
system remains enough accurate.

Key Words: Cutting resistance, protective textiles, textile testing, accuracy, reproducibility
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INTERACTION OF TEXTILES WITH THE SKIN — FROM
PERCEPTION TO IRRITATION

Dirk Hoefer, Marina Handel, Claudia Balluff, Timo R. Hammer
Hohenstein Institutes, Dep. Hygiene, Environment & Medicine,
Schloss Hohenstein, 74357 Boennigheim, Germany
d.hoefer@hohenstein.de

The majority of textile interaction with the human body is by skin contact of clothing. The
human skin is the largest organ of the body with a multitude of functions, but skin also has the
largest representation in the brain [1]. Multiple sensors in the skin constantly perceive
thermal, tactile, movement, touch and other external stimuli — consciously and subconsciously
and result in a cognitive process building the overall subjective perception. Due to this
complex system, with all its individual factors (e.g. male/female, cultural background,
hormone state, etc.) sensory perception of certain fabrics is subjective and hard to evaluate.
Most studies work with tactile descriptors such as “soft”, “rough”, “pleasant” etc., but lack the
cognitive and neurological parameters of textile perception.

We here present first results of the so-called SOFIA-study. SOFIA is the Standardized
Operating Fabrlc Applicator which allows to apply fabrics on different skin sites of the test
persons with reproducible application parameters. Different fabrics were applied on test
persons and temporal changes in their electro-encephalogram signal (EEG) were analysed.
The results show that the fabrics clearly differ in their effect on subconscious perception,
which is especially important for scenarios of high mental concentration like business wear,
work wear or special sports wear, the optimization and the marketing of such clothing.

When friction leads to uncomfortable perception, textiles may elicit skin irritation. Fabrics are
in direct contact to the skin nearly 24/7, which makes it necessary to avoid irritation of the
skin, especially for sensitive persons such as children, elderly people or people suffering from
skin diseases like atopic dermatitis. In order to evaluate a fabric’s potential to cause skin
irritation objectively, it has to be distinguished between chemical and mechanical irritation.
While chemical irritation can occur due to the material composition, the textile finish or
laundry residues, mechanical irritation potential depends on the fabric surface and
construction. For this purpose, standardized test methods are essential to make different
fabrics comparable. However, assessing the fabric material alone is not sufficient, as skin
heterogeneity has to be taken into account as a decisive factor.

We compared several fabrics from the market in regard to their mechanical irritation potential
starting with static and dynamic friction measurements on a technical skin substitute and
subsequent evaluation of skin reddening, temperature and pain on test persons.

In recent years, there has been a lot of public discussion on putative irritative or adverse
effects of antimicrobial textiles on the skin. The majority of fabrics use silver ions as the
active antimicrobial agent [2]. Beside silver, quaternary ammonium compounds,
polyhexamethylene biguanides, triclosan, or chitosan are also used. Antimicrobial agents can
be applied to the textile substrates as a finish by exhaust, pad-drycure, coating, spray, and
foam techniques, or the substances can be applied by directly adding into the fibre spinning
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dope [3]. Manufacturers claim that the antimicrobial effect is restricted more or less to the
fibre surface, but mostly the amount of biocide released onto the skin from each product is
unknown.

In contrast to therapy-enhancing textiles, which support physiological or healing functions,
the public use of antimicrobial cloth as a consumer good should not pose any risk to the
human health under normal or foreseeable use. The question of such health risks is important
for the increasing number of people using antimicrobial cloth especially in sport and leisure
activities, who wish to feel clean and safe or to control malodour. Adverse effects of
antimicrobial clothes, especially formfitting sport and leisure underwear, on the ecological
balance of the human skin microflora, are poorly studied. We therefore investigated, whether
silver-finished and silver-loaded antimicrobial fabrics lead to changes in the physiological
human skin microflora of healthy subjects under usual use [4].

Key Words: Friction, irritation, perception, antimicrobial
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Analysis of global trends in technical textiles development and production demonstrates the
high priority of researches related to multifunctional textile products. A significant number of
technical textiles used as a geotextile material (drainage, insulation, separation), textiles for
building construction (noise absorption, absorption the toxic fumes in hospitals and public
buildings), medical textiles (operational textile linings, bed sheets) etc. [1-5]. In this regard,
there are some questions about the impact of the composition and structure of fabrics in textile
composites for heat and mass transfer processes including the appointment of products.

Combining the textiles with different capillary-porous structure in one package type of
"sandwich™ gives ample opportunity to vary the properties of textile composites [1, 2]. We
have offered algorithm of multilayered textile composites design from the individual textiles
bonded with glue web from.

Development of multifunctional multilayer materials with predictable properties requires
determination of individual properties of each textile layer and taking into account product
destination.

Kinetic of sorption by each individual layer is studied on device SORP-3 (developer Textile
Research Institute, Lodz, Poland) [6, 7]. This method allows fixing speed and amount of the
moisture acting perpendicularly of a textile plane (Fig.1).
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Figure 1. Dependence water absorption and speed of water absorption vs time

In our work there were investigated six textiles of different fibre compositions and structures.
On Fig.2 there are the experimental data for these individual textiles.
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