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O 3l=dA HAA] 718 3F(Techtextil):

| ERE | FUARIZ ol
1 | Booyoung Textile co.,Ltd Efxd
2 | Dissol co.,Ltd 2HAE71A
3 | Dongwon Industry co,,Ltd* A= 71A&
4 | Dong Yang MFG, Co,Ltd* At
5 | Duek Keum Co. Ltd, HSE A~¥=
6 | Ducksong P&T Co.,Ltd oF, HSE
7 | Fabinno Co., Ltd.* &, 75, 44E
8 | Huvis Corporation* AAF
9 | Hyosung Corporation Technical Yarn performance Unit* | A}
10 | Interway Lin.Co. Ltd* A%, 5758
11 | Jooyoeng Industry co.,Ltd A5, RS
12 | J.R Corporation AAL
13 | Kintex Ltd* A5, 78
14 | Kolon Industries Inc.* AL
15 | Korea Institute of Industrial Technology* A A
16 | Korea Textile Trade Association 71
17 | Korea Trade-Investment promotion Agency 713
18 | Kyung in Corporation* A58
19 | New Prime co., Ltd, 0%, 758
20 | Newtarps & SNY Co.,Ltd. Y, 158
21 | Poiztex o, 2E=E
22 | Polytex Plastics T4, EEE
23 | Saenal Tech-Tex* leRcs
24 | Sam Hwa Machinery Co,, Ltd.* 5, BER, Y&
25 | Samil Sipinning Co., Ltd obd, 2¥ =&
26 | Samyang Corporation* AAL
27 | Silitex Purification Inc.* olx, HdE
28 | Soyon Indusrial Co., Ltd.* 54
29 | Watec oF, 2Xx=E
30 | Wonpoong Corporation® A5, A&
31 | Yousung Industrial Co,, Ltd.* A= BEE F38

* 2013 9% FolgA)
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o New technology(X17]&)F-&
- Sosa FreshA}e] 3Dweaver 7|&

- Emil StutznaeckerAH(EY)e] E-A| 7)<

o New product(A1A]&F)EoF 1 HHAE(ECGs) ZYUHHS 93k b
EMPA d+24)
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o New concept(RI7I\d)F-&
- Switch EmbassyAle] A|E7}s3F LED 2] (screen)

- BioGlizz: =M ¢l F=(E4Y: ITV Institute)

o New application(M| 22 58) F
- ARTUS Q¥ 2 3HEY Hohenstein Institute)

© New Composite(AlE-32-7])F-5
=

- T, Xm and U forms YQATZF A|2]7]&(S5LITM Institute)

o6 New Material(2 27)]) R

- | 2FE o]83 AA (7] Sioen Industries)
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O German sewing machinery makerQ] Emil Stutznaecker GmbHi= #% 3,000
stitches7} & S5 tdg H& §2 FHZE AT + de 7IAE 7hdst

Fissy

o AF7HE AAE =HH(ECG) belts= 2=
2]~ EMPA®} Forster Rohner Textile
Innovations, Unico Swiss Tex GmbH,
Serge Ferrari AG and Schiller AG2]
s2AEd o8] AutE AE.
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ARTUS helps with the development of premature babies
Diagram showing the ARTificial UteruS (ARTUS) with its acoustic
. and motor actuators which generate semo_gy_s:imuli-'for premature babies

\\ACOUSTIC ACTUATOR:
X Mother's heartbeat and voice

[ hh-_ : MOTOR ACTUATOR:
- ; *—ir chamber system generates
ey aentle rocking movements s
] = o= = -8-8 §. 8
I8

{ REMOVABLE PILLOW: AIR CHAMBER SYSTEM
v To alter the baby’s position

' EXTERNAL CONTROL UNIT

o T, X, UAY YATEE 2= BFEANES ALY A VL2 S 1M
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Aerospace 67
Rail vehicles 37
Automobiles 161
Shipbuilding 25
Textile-reinforced rubber products 32
Sound, heat and cold insulations 56
Passenger safety systems, airbag 19
Tyres 18
Interior cladding 34
Ceiling and wall coverings 19
Upholstery fabrics 45
Carpets 23
Covering materials and tarpaulin systems 33
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FEofdllA = oUA] AHE AdAI7]7] Y3l 7Sl AHSEHE 5452 dAg
438t B AR (textile composites)E 7A7Fslet AF7N o] FgstEa 9l

Az WRAd 2 dASAE A7 Tleite AR EHAL S

B3 g oA Adf-dn] A& A (textile preform)ES TH=+= HH 2319 2 331
A& Az7|Eo] Ao FFot dAStE= Ao wel geksf 3.

o 29e 349 P9 2 AY ARTRALS D], T2 AAHE B
Ro A% P W ohe U BA ¥ REF ATFHE W] B4

= olallFe ITA A+4E double lock stitch A]2El-E CNC controled
portal sewing ZElEY AE5} Alxdo] Aaste] TARRE AHE AE T

wole dTE 2l
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0 &9 Pfeil-nachmaschinenAk= 2318 Zg]Z 2~E]AS 93} blind stitch hand
sewing machine %3}, 5L 2o] ZSKAFS} Tajimarl= 33 @73e] =&

S AF 4 Y= Tailored Fiber Placement WS ZA|gH

O EU “3D-Light Trans” ZZ2AE
3D-Light Trans Z2AE+= X @t v] 02 A3t 14553
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Thermopdastic
Multilayer Draped and Thermo-pressed final
Hybrid yarn and spacer fixated pre- composite parts
fabrics form

[O1Z]] 3D-Light Trans Z2ME ML
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- 2007 BMWAR= 2F3]ARQD SGL gHate 2 Al Aabd |l HalHel 385
o= Ad A, ZeEH, AYTA, A FAE s AssEe e
759 Tl AN Fe AT ARE AEESA dadls FEE =
2] Z-S A|Z3e] BMW i39} i8¢] Roof, BMW i39] rear seat deckoll Z-&. ZA|
A

F 10% (A A& oF 3,000 E/DE ARSI U

4

Value chain for CFRP structural component production for BMW i3 und i8.

Misubishi Rayon Co. L. (MRC) . WISSSHRAEN | e S ” SGL Automotve: Carbon Fibers - —

2. ICT 2ot

O ICT §&7]&Eoke] 7lesF

=°| woll ¥ S7kstaL = FARL

Metallic coated yarn, stainless fiber 5ol thgl Al-&o] &
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O Flexible & stretchable A& 738 Y&l textile = HE =9 7]ASubstrate Y
of FETES FF(meandering) FEE HE3+ 254 Ao = AL ¢
T AlFolA A7RE ST
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O Embroidery 7]%< UAE 2}47|S &-831o] Aus}
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= &89 H5ge Bart

[22l] embroidery 7|= NME Al

O Printing 7% Z¢]-§ screen printingol|4] DTPe] oJ3l 7]& 213} E A3}y
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SensingZ]& 2= FAUH (G, vlol
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J= AFE 2hF FEe E5 79 EFFE AR A loH,
= 7

2-3}e] Piezoelectric fiber25HEH A3 E 53
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& WE Y SAAT S F(Piezo-resistive fibern)Z TAAE AR HEGYH =
Ast= A&l Blood Pressure Watchi= 229]22] 917132l EMPAoIA 7lgt
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Woven fabrics and knitted fabrics for providing shade

Flexible water tanks
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220 B9 QEO| ARSEA Y we} o], 23¥=, AF2=, dock 2]l mooring
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A/ e rbol 2/ A A Aok

O ZAEFAAF-oF(Buildtech) (D Textile roofings and roofing sheets, 2) Cold, heat
or sound insulations & (3) Sunscreen textiles <= 0.2 Z7}7|go] ko E
T A2 Eok(Geotech) ol 4]+= (O Earthworks and road construction, 2) Subsoil

reinforcement @ (3) Pipe renovation methods based on textile hoes <=0 2
Wl Bate

Buildtech A|SZ2 LR

Textiles reinforcement for concrete and other precipitation harding 2
masses

Lightweight construction materials 27
Cold, heat or sound insulations 54
Textile roofings and roofing sheets 70
Membranes for lightweight plane loadbearing structures 16
Exterior and interior textile noise barrier walls 18
Sunscreen textiles 49
Textile heating systems 21
Fire protection and rescue equipment 19
Textile and composites for interior fittings and furnishings 25
Tents and tent frames 43

O Buildtech¥ok= 5197l 7]do] Ao Frlstglon FoA|ZFozw ZITESR
ARAsIERA, A9 A As, 92y - w3 dd dEAE 9 7METFERE

=
o AH&EE S A T8 HAENE

o T AANAAY TVl ASHLRE olojd Ao g AYEHI e, dSEok
(Builtech) oA =719 E9 okl vl Fugon dAAl= T34 319
A7} 2= 10947} ZolslY EERok(Geotech) o= 22 1744
7} gmellAe= @A 3gAIRE kel
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0 E&AA]HEok(Geotech)s Earthworks and roads construction¥&oF2} Subsoil

reinforcement F-oFoll A Z7}7|go] Edt}

Geotech MR ES ‘ A 4
Subsoil reinforcement 19
Earthworks and roads construction 21

o YRAQ HiraokaAHs PVDFE] W] 24 $AE oA 93 55 714S =4
3 AFS AR,

Special Fluorine lacquer layer
for maximum dirt resistance

PVDF lacquer layer for excellent weathering resistance
and chemical resistance

Acrylic laquer layer

PVC layer - Extra flat and smooth surface
Technical formulation with fire retardant, mildew and
fungus resistance, UV and weather resistance.

High tenacity polyester provides strength and stabilty.
Acrylic lacquer layer Antiwick treated.
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O 3MAFS] DYNEON 728 AZAL 71540] $5% AFL A 29,

T

Skived films under a optical microscope
at 25x magnification
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F olx A, Gk, 2 T%‘ 2 Personal Care 59| ThF3t $8A|ES
ARFon 2 YA, X49HH
GENFLOTMQ} GENCEALTM §_7H

O Omnova Solutions SASS Aul|& 109E o]e] t=4 7|Hdo g 71E5EoF A
=y
3

2 WY BF A58 A

(2l Omnova Solutions SAS2| GENFLOTM2} GENCEALTM

O Buidtech {9l Z7}3k 3k=7]9]-S Dongwon Industry Co,, Interway Ind. Co,
Ltd., J.R Corporation, Kintex Ltd., Kyung In Corporation, New Prime Co.,
Ltd., Newtarps & SNY Co., Ltd., Polytex Plastics(Korea), Soyon Industrial
Co., Lid, % Wonpoong Corporation 5©¢| Zo]s},
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Protech M|&EZS o |4~
Protective clothing 141
Heat protection clothing 76
Weatherproof and winterproof clothing 35
Fire protection equipment 44
Person-protection equipment 38
Equipment for security services and the military 27
Fire blocker 22

Sporttech MR E= 4
Textile-reinforced sports equipment 26
Weather and wind protection 27
Sports equipment 19
Sportswear 47
Sports shoes 25
Active wear 27
Outdoor 45

O HHTE 2Ae FFE AuEE 2WUEl] ¢ F2 ddxAE A8t

227 FR-Rayon, Aramid(Nomax, Kevlar), Kermal, PBI(Polybenzimidazole),

Basofil &2AE AFR3F A|ETo] FE o|FL YS

O &9 Yantai TayhoAl= Newstar 2}= 0] &2 m-aramidE 7f@tsle] o & d

S5 Estel WHo T, IYE, DY 2L B

)

A7 Sl
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3], Yool ¢ —a}oq LOI(Limiting Oxygen Index, SHAIXFARZ])7F 430%0]
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Textiles for open sea biomass cultivation David De Smet Centexbel
vi
(FFulol o AulE ) Belgium
Development of bio-based self
. . ) Centexbel
-reinforced polymer composites Ir.Kristel Beckers Beleium
(o] @ 7wk 247178 Eelw Hgtaze] Jih) s
Tailor-made adhesion layer for textile reinforced IT™
concrete Dr.Keike Hund TU Dresden
New N87ks Z3BEL W=y Hzb= German
Applications Window blinds with integrated LED's for dim )
D . TITV-Greiz
lighting Dr. Roland Seidle G
erman
LED7} B&s R g Balol= Y
Printing of conductive structures on textiles Katharina TITV-Greiz
AeATZ] A ZdE Gnewuch Germany
New ways evaluate electrostatic discharged Hohenstein
clothing Markus Beeh Institute
o7 AZE didLA H7 Germany
e E TS
From Fashionable frackwear to invisible textile us
technologies Mary Lynn department of
A A L7 E oA Bo|A] Y= Landgraf commerce
A7) 7FA] USA
3D-spacer fabrics for damping applications in ™
PPE Matthias Haupt TU Dresd
ARETe) FAASE A% 339 2sopy | P e
German
2 &
Protective clothing legislation and
standardisation as drivers of market EU
Functional development Julio Cardoso commission
clothing AgEe] Frglo A HEBe| 7T} Belgium
HE
How smart fabrics enable new products Dr. Jans Forster
2AULEA GV o]E9A A2 AZFELS o Rohner AG
- Zimmermann .
7VssHAER =) Switzerland
Textile ECG electrodes on dry skin Markus Wede EMPA
arku. r
Ax3E 339 A8 ECG A= Switzerland
. g Hohenstein
"Spacetex"Project: textiles in space . .
Dr.Jan Beringer Institute
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Durable and washable fabrics using Technical
superabsorbent fibres James Docherty Absorbents,
W74 B A" g Ae Grimsby UK
Biopolymer based fibres for automotive STEL
applications Bernbd Gulich

§ o Germany
wlol o Eelnl 7wk RS A6
Bicomponent PCM Fibres CeNTI
[ JEp Nelson Cardoso
23754 PCM A6 Portugal
New Qmilch
Materials Qmilk-the natural milk fibres Deutschland
- o 0,30 . Anke Domaske
A FAf -Qmilk GmbH
Germany
Microfibrillar reinforced fibres, yarns and )
. Dr.Lien Van der |Centexbel
composites Schueren Belgium
sholaz wBAZel A4, A2 i
. . . Devan
Bacteria: friends not foes Dr. Maxime Chemical
emicals
e glob= fEFA AL o]FTH Durka ,
Belgium
T8 A= S EA} 24
Norafin
Sintered nonwoven production Industires
b o~ Marc Jolly
2 FAxo] A GmbH
Germany
Bonding, coating and refineing-Innovative Maschinenfabrik
solutions with double belt presses and more |Georg Herbert Meyer
HE HE Szt o3l o F¥ Tg2]31 AW | Voggenreiter GmbH

New
Technologies

il &4 Germany
Laminate constructions and laser joining of
_ EMPA
textiles Alexander Haag Switzerland
. witzerlan
o] Zululolelst o)A 12t
Maschinenfabrik

Technologies for customization of technical

) o Georg Herbert Meyer
textiles-Focus "Multiaxial Technology" v it GmbH
AR WA ERFaAY FrAG)E O Germany
3D Printing on textiles as a new tool for Dr K Centexbel

r. Karen entexbe
customized fabrics ’ )
Deleersnyder Belgium

9% =P 3D Zey

FEPNBE

New technologies to create complex fibre
based structures for biomedial application
vpolo WEA & B 718 Tx2E 41
fIg A7

Robert Tonndorf,
Ronny Bruenler

ITM Dresden
Germany
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New surface
treatment

M=

A new generation of waterborne polyurethane
dispersions for textiles
AAT A e

RLARE B4

A EX}

Dr,Anita Barni

‘ AL
—t—

lcap-Sira
Chemicals and
Polymers SpA
Italy

Fluorine-free durable water repellency
B4 Ze WY B

Murray Height

HeiQ Materials
AG

Switzerland
Light responsible textiles from nano
particles synthesis to end-users effective solutions i CeNTI
Ol LB A B S A0 o Dr.Carla Silva
Wi dzAA ol HFUA7IA] B o Portugal

wgH £7A4

UV-resistant mold protection in coatings

Christine Miklas

Sanitized AG

ol ogh e A B Switzerland
Textile filters for the recovery of precious DT
metals from industrial process waters Dr.Klaus Opwis G
_ = erman
AR R AFS 558 A2 Y
ITO-based transparent low-e coatings for textile
. DTNW
materials Dr.Torsten Textor G
erman
1O 714 51 A =9 d
e x| = gExt | a3
Kobleder
High drapeable reinforcement structures b Tacsl GmbH
1 sge|=y AaNge Tz Johannes Taesler m
Austria
Analysis of the geometrical structure of textiles
using X-ray computer tomography Dr. Marcin KU Leuven
Adxglo] AFEH wEFd| o3l 7]5}eH4 Barburski Belgium
APzl 34
Thermo-plastic textile composite material i Kuraray Co.
: - , Munenori
derived from the Polyetherimide(PEI) fibre K ) Ltd.
- umagai
PEL o] d7had B 8 Japan
New textile - - - -
. Thermo-plastic textile composite solutions for . ENSAIT/
composites ) o Dr. Francois
transportation applications B GEMTEX
_ oussu
FEE& Dt AFESGRA E54 France

Efficent local reparing procedure of fiber
-plastic composites
Ao Behad Bgad] 24A9

PRI

Kristin Kuechler

ITM Dresden
Germany

Multi-material components based on hybrid-
yarn textile and sheet metal
stojBg= Aot FHAE 7E ofEEF

A FE

Elias Staiger

ITM Dresden
Germany
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[EX{] 'Technical Textiles Market by Technology“, Transparency Market Research
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_—Solume ——Revenue
Source: Techtextil, Euwropean Association for Textile Polyolefins, United States Industrial Fabrics Institute, International Geosynthetics

Society, American Filtration & Separations Society, Synthetic Yarn and Fiber Association, Frimary Interviews,

[(12] Mobiltech MFRf AlZ MY

AA B3As Ay FRE 20124 600 E-olA] 20221 d 1,080 dEZ A4S
PAKR=R B

SFE 5137F (2012-2017) QFT 4.8%, 2017-2022W3 7|7 o= AF T 6.8%° o=
RHoZ AW
T5717] A *ﬂﬁl g A1 F oF 3205 2FA|SFaL 91lo | 2011-20174

[ZX] The Composites Market 2012-2022: Glass Fibre, Carbon Fibre & Aramid Fibre, 2010,
VisionGain,

[EX] Future Trends in Composites and Challengers for Textile Industries, 2012, ITA,

[ZX] Growth Opportunities in Global Composites Industry, 2012 — 2017 , 2012, Lucintel,
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78 D

Mobiltech - General 303
- Aerospace 67
- Automobiles 162
- Rail vehicles 37
- Ship building 25
Mobiltech —Parts and Components

Textiles for covering plastic surfaces 9
Textile-reinforced rubber products 32
Sound, heat and cold inuslation 56
Passenger safety systems, airbag 19
Tyre 18
Interior cladding 36
Ceiling and wall coverings 19
Upholstery fabrics 46
Carpets 23
Covering materials and tarpaulin systems 33
Intake air filter and air distribution  systems 5
Balloon envelopment material 8

Protective covers for aircraft, water vehicles and Sound,
heat and cold insulations

Equipment for security and military vehicles 10
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kel AAIAR] FZ7F P8 H

AbsaE b Qb #HE SO FUIE AAAAlY FaFe] 20006 oF
20kg/t] F<EollA 2010 AA oF 20kg/t) o2 S/l eH, HE A
st a7 whep ARgFo] 202067 oF 3skg/t] R F5d AR AW

X

o Groz-Beckertiit ©] 2013\ 2o w2 e}l AFRHE A 24 S
F& F2 etd(safety), & (comfort), TJAFQ](design) & 23 3] (acoustics)
ool of 35w A% AREsT, T HE oF askg Awol ARChT
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» 20123: 84,141,209t AJAF x oF 28kg/ o = ¢F 2,355954%
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25 FXA7IL . 53] uhe] B ZgQ] Fitel slo] e fAsEdA
(CFRP)®| A77idst HA| -84 5
¥ AYSIS 9l8t CFRPS SgAn) Jiue 7Esl 27, 2 oiylel S402 iy 3,
A=A} hood, roof assy, crank shaft, wheel, lower armS& Ci2Fst XISX E2|22| AlE A
E, ZoRF SHOME Bty w Sty MEE AEXIC| EA 7|
< Engine bay <+ Interior floor
= engine cover I g | « Inner dash insulator
* Hoodliners [ Sound and th ry——— ] + Carpet, mat
* outer dash insulator + Outer dash insulator
l

< Interior trims

* Rear package trim

= Door trim
= Headliner

+ Trunk side trim
« Trunk flooring

| 20-25 kg in a car

| 1 billion US $ |

- o ==
(L8] XSAH LHWE AL g
«+ Structures < Interior panels
Lightness

= Chassis i gh I = Rear deck

= Front crash structures | Performance | = Door inner panels
* Spoiler = Floor panels

| Safety |

+ Powertrains < Exterior panels

= Drive shaft = Hood

= Engine front member = Roof

= Transmission subframe = Fenders
| 100 million US $ (only CFRP parts) |

CFRP Propelier Shaft

10 % reduction in weight -> 6-

8% increase in fuel economy -»

8% - 13 % reduction in emission
gas
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Engineering systems
€5.9 hill.
+6%

Vehicles World market Infrastructure
€22.2 bill. €56.7 bill. €28.6 hill.
+3% +4% +5%

Source: SCI Verkehr

(=] MA 2= Al
[£%{] Worldwide Rail Market, 2013
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[EX{] “Opportunities for Composites in the Global Rail Market 2013-2018”, Lucintel
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Total gross tonnage 201214 7|

(GT) production

Hyundai Heavy Industry | k=1 (&2H 93,893,700 1,428 ships
Daewoo Shipbuilding S (23E) 68,284,087 834 ships
Samsung Heavy Industry | k= (#A) 58,082,349 785 ships
Hyundai Samho St (M) 28,414,515 372 ships
Mitsubishi Heavy Industry | 4¥(U7}A7]) 19,506,548 315 ships
Tsuneishi shipbuilding A& (wuf5tal) 17,824,038 492 ships
Oshima Shipbuilding AE (A} 16,983,004 539 ships
Hyundai Mipo gk (&4h 16,715,650 618 ships
Imabari Shipbuilding U (u}F7}1]) 15,692,687 393 ships
Shanghai Waigaogiao =3 (3sN) 15,096,900 164 ships
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AA AL 20083 4,300 801, 2020 7,000 82 A%
- HI8}7)(1,344% 8 — 1,843%E), MRO (1,1009E — 1,800%]&)

- A7 A (1,744998 — 2,485)

O

o AA Al 71EE/m7HE S35 AlA
- 7] (Y 48%, ool 52%), $F7] (FHFETH Q. 35%, ABH|o] 40%, ATR 7%)

() 2M7| Alded " HE

(el - =, o)

03 g7 951 968 1,059 | 1,408 3.8

=23 837 391 110 470 145 2.8

Business Jet 1,265 213 1,405 220 0.3

W3t7] | G.A (General Aviation) | 2,938 28 2,805 25 -1.1
qlg 37 1,381 24 1,955 35 3.8

08 Toly 320 1 1,796 10 25.9

27 7,246 1,344 | 9,490 1,843 2.7

F8 1A 156 270 415 332 1.7

287 - 436 60 620 130 6.7
T8 F<¢17] 670 70 1,150 180 8.2

A 1,262 400 2,185 642 4.0

! 8,508 1,744 | 11,675 | 2,485 3.6

o 195090 Uk BFE ezlol AfALol FATA BT 29129
Lantal TextilesitT 1990 % A|E B g Roloi] 514 X¢&E FHI, F
AR FEE 7P o] FobolA HTE AANTL Yg

- Batany Weavingjit &3-8 A|E sjH g AJZe] 22224, 7183} 2 WA=

5L 1= [e)
THAL



E Act 718, AE, G, 7=EAE
A3 QIAWE, Hd OEM A E Al

71953 dE AAAAIEo] AE WHEZAAL =
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FHE] HIEHA () | A|EF{H(m) 71 (o)

B737 126-180 105 250-360 105
B777-300 370 293 9202 293
B747-300 416 350 1,0402 350

B787-8 210-250 220 530-6202 220

Airbus

A319 124 83 250 83

A320 150 97 300 97
A330-300 295-335 263 740-8302 263
A340-500 313 278 7802 278

A380 555 6221 1,3802 622

A350 XWB 270 250 6702 250
1 Ab=(upper deck) Z}A 4= 3287, St&(lower deck) EfA o= 2947|
2 2SN 5%, H|=LIAM 20%, YEHM 75% H|E2Z F&2

0 FESFE TEEE WIF EE §F BN wAAAG AgelA] $F2
WEEE, oy 2 RAEEE B8 97T AR 84 AAYL

* AREake) soul, drmabee] 10w

o)z Tgolt WAl A AbelA FaEd A a9 2 2
w9 SA1e7] we] Aol ake] MR B Hekde] wx AT A

=
Wgol AL e ATt A,



B TERAC gk Fa7] L ATHE FER= 87 s AR EEEA
S BT 7IAARSY 2eFe 2ol dste] 2 A E/AAEEE =
2, o2 7 8 7414, B8, sehd 54 7HAAL oM 7] =
SA AT AEE AL IS ¥Rt oY}, a7 =HE e 2 &
wo e HAFAAE I 5 e FANE AAT 7] wiEe FFEFE ]
ATFzE 59 F8 2AZ A JF2 U=
Share of Composite
Components
50 % 1
40 % T
30 % T
20 % T
10 %
__.-l""" 'r-ﬁ-saan‘ i
0 % ——oed, e foam G 4 1y A
1975 1980 1 985 1990 1995 2000 2005 2010
Year
[O12]] 2Igy| ZolfMe] MRZetSaitizE ALESE =AM

19743 of|oj¥ 27} A} 837]2) A3000)] ERAAlS-(Carbon Fiber)9} Zg} ¥
o] B 5 (Composite)Z ALE|'E7H(Tail Structure)ol] 3t o]|F 37| A%
A EL 7HH UFAo] At UlFaAdo] L2 AlaAe A1e-S S

1

2011 B2 FBII2e Aeos ERARs 47 Ry =2 NS
1 =

2 AR 715 ARkeE 1) 787 =-Elo| Y (Boeing 787 Dreamliner)ES EA]
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Joju] 2= 2005 A Hol AAA 7FE 2 A87) A3800] BaAE Ealxa
E A (A AR T 25%9] HS)

EAAEE AR 71 A300% vh2A 2R dAo BFAETt
AREE B thE A E] 871 B 747-40090 wIsiA AR 17% 333}

w3 20134 3] ool ol AEol A350 XWBE 2] 787 = alo|unr) 2
FARE 3% B2 530 AHE-sle], Agstel AF A = S BAAF F
g 8719 Hls] oF 25urtsE AEH|E A7

Boeing 787 Dreamliner Airbus A350 XWB - work packages Premium AEROTEC

(50% composites by weight)

......
.....

B Carbon laminate
B Carbon sandwich
[l Other composites
B Aluminum

B Titanium

[A=] AMch 2] ZofoAe] o

7] B787% A3507 o] BEdtAlz o] ALE
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S PPt ABgol b
oE At A9 29
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HEsE d 7=l =2 48 2524 EdAEE A¥ske Hl&
S EZolH Ay 7oA Hlojy E-beam cure, UV-cure, VARTM

&2 Y AF7Izol AN A AHBEH= Gl ol=a &

Rl

Av] AL, w77k 9 AR A o 1ds)

IT, NT, BT 8= 53 Aed F27] 5 2ntEs) wh=A gtd Aoz A
7)o -9 oo} - Bl HYF 87T AA| Q] 33%E AT AR ot
= 5 ofrlol - HfHS Aol 5 BE T
)= EU Y7 (Boeing & EADS) 7% A
Asl7h 7k g Ao A
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255 7 IS %K Techtextile 2015 Z4l)

I Textile preforming 7|&

o AR7slE A S (textile composites)= Ao| WaFo g Az AFo] st
AFE a2 E2AAEEHA ARR, 53] 1822 ERAEE W=t
a1 Aerh Fol FRE) rhsetn], WA 2 AASAS AL s &

g Foll wet Aot AAEE HIRT oY SAS 24T F e

o BEAFANAN Hfolu| g A (textile preform)T FAE FH7] Mol HHH
@A, bladder, 1 9] o7I7HA] AUdES X, BAARNN F4E olE.
Afrenl g A Ahel FH, dAstEE Axet FAREFY A wet

A7t lde 3apgos B

zo Al B g ofue
B39 349 AL e 9 AaTRAE ger, 72 dAss 2R
o A% PP W olet A BA 2 BF ATETAL sl AAY 2
Ae WL NG 5 S

Zo AFRS tAIsty] el A A Fa AAAe] e 334
R g 1% AN 5 9l

MG E (liquid molding) 7]& 7Nge] HRstH, &3] JuAPA #AZx7&
Al

O ZHY9] ITA A74F double lock stitch A28l CNC controled portal sewing
ZeEr AEst AlaE el A8

- =2YmNE A4 A% T8

- QI E(insert) F3& 2 AB Zg]Z(sub preform) AF F5
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- 3000 stitch/min 314 sewing
- ZEE A AT " AT

productivity
up to 600 %
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0 %9o] ZSKAMS} Tajimarhs 3349 @ge] ZeES Az 98] A%H0
X

- Ap71%(embroidery)& 702§, €&, olgu=E, F4 A layup H

£ Pfeil-nachmaschinenAl= B35 Z2]Z A~E]AHLS £3} blind stitch hand

sewing machine &3

7 25mm blind stitch
nhE HagE 9 4 &
2B o3 ZefE A B 3akd Y ZEE Ax
75 % AF 7k

EE YAl

5t H(one side) 2=E]H

(2] =2 Pfeil-naehmaschinentAlQ] portable blind stitch sewing machine

alt3 HU

FohaL o5 264 vield skom 1] 339 Fake] xel3
A

&
S AxE 4 A+ Tailored Fiber Placement H] A

d

binding 7}&
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Model of the 3DLT manufacturing chain

3D wrans

Innovative manufacturing concept for
textile reinforced plastics in automotive
applications

Reinforcement

Thermogplastic

Multilayer Draped and Thermo-pressed final
Hybrid yarn and spacer fixated pre- composite parts
fabrics form

[O1Z]] 3D-Light Trans Z2ME ML

- (Step 1) slojB = <k

» A o] 7hsst B S(GF)/ 97 A A5 (PP, PET) 3lolHE|= oF x|z

E-Glass PP: 32 GPa
E-Glass PET: 36 GPsz

[(E] sto|=2[= o



Lindauer Dornier's new weaving machine Van de Wiele Vsi 22 Base platform

(2] At M2 Jl=
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3l Z 2|2 A (fixation) ¥ =9

Robot tool following a pre-
defined draping trajectory

Placement of the textile pre-
form onto the draping tool
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[Z1Z]] Thermoforming 7|=

2x% =Z2|E 7|2

BMWARE &k Az Al SGLIF §2 0 2 iprojectE ¥ 31HAA] T

—_L
4 AFEst 7€ RIM 71eS A83M A7l Hx=2 AzE 10,0000 o] 3¢
)1\_]_.

Aol g f ESARE S

oM HFFFETA L HAAEE AEA HAAIAL, At AR
A 34 F5o=2 201349 i3 A7ARE A, 20150 i85 FAISHSA
e E, 934, FEA A9 E3AE AT o
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> REAIDHY > P AT AEs > 4834 sy > 27k3 AEd

[ I-project A&H

- BMWollA| AAIeE R Al g Ak Az, e, ¥E5A48
7HA 3. Bk ZelEr AN B A ARE A8 '
A TP ZS A|Fse] BMW i32} i82] Roof, BMW i39] rear seat deckol] 2-&.
A A 5 10% (A AR ¢F 3,000 =/DE AL U

Value chain for CFRP structural component production for BMW i3 und i8.

Mitsubishs Rayon-SGL
Precurser Co. Lid

Masubishi Rayon Co. Lid. (MRC) . MITSIScs RN |

” SGL Automstive Carbon Fibers SGL

Ao b
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VE#E Lankhortrbe W34 40] 23 pure® Composites &

100% polyproylene
AN&E 7

Co-extrusion ¥ 11

A=

Tape S ZHEHd o
g7l H]—E]— X]—EX]— x|k , 7 =

£

Colours

Tape width
Linear density
Tensile strength
E-Module
Shrinkage
Elongation

Sealing range

standard grey and white
2,2 mm

1000 denier (1100 dTex)
500 MPa (7 grams/ denier)
14 GPa

(5.5% (130 “C)

6%

130 - 180°C

[12]] Lankhort Pure®n} ™M=
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[Z] Lankhort Pure®™ datasheet

'y )
q i |;ﬂnkhnrst| Pure Composites by

PURE® - Technical Data Sheet

PURE® - tape

version: J0=03=07

Froduct description

Sealable co-extruded triple laver al|-FP tape

Caolours aray and white

Put up Flat, 12", cross winded, 4 kg spools
Cardboard tube, inner diamater 91 mm
Tube lenath 335 mm, Tag end on request

Additives Lang Term Thermal Stabilization availahle
Others on reguest

Mechanical Properties lest method

Value

Unit

Linear dansity

Width

E-madulus

Tensila strength
Elengation
Shrinkage at 130 °C

Sealing range

150 527
150 527
150 527
ASTM D4574

1000 denier (1100 dTex)

4.2

<55
130-180

mim

GPa
MPa
W,
%
eC

PURE® - fabric

Product description

Thermoformable, sealable fabric based on PURE® tape

Colours
Construction
Areal density
width

|angth

S2aling range

gray and white

twill or plain, others on request
0,105 ka/m*

1440 mm

S00 m

130-180 oC
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=< PropexA} PP/PP Curv'® AR =2

100% polyproylene &35

1A HE 7] double belt press& ©]-€3%F Hot compaction 7|
Tape v Z=F=H vl
Zﬂ!%%o]: Hg—%, X]‘%i]—7 }I\j]i}-, 7]-}:]0 %

=
54

Woeight Saving - Curv@®s low density, combined with good mechanical
v properties, allows the potential for significant weight saving over an
equivalent glass reinforced part. Design studies suggest 50% weight
savings are possible for the same mechanical stiffness through careful
& attention to design details.

100% PP - Curvi@® is 100% polypropylene. Independent life cycle studies
demonstrate that 100% polypropylene composites offer significant
environmental advantages over alternative fibre reinforced materials.

Contains Mo Glass - Curv® is gentle on moulds and cutting tools, it is
easy to handle in the workplace and causes none of the irritation
associated with materials containing glass fibres. Finished surfaces are
smooth and hardwearing and products can be used without additional
coatings.

Thermoformable - Curv@®s thermoforming characteristics enable parts to
be produced using low pressure, low cost tooling at modest
temperatures. Significant reductions can be achieved in both capital
equipment and energy usage compared to thermoforming alternative fibre
reinforced thermoplastics.

High Impact Strength - Curv®s unigue internal construction results in a
material with exceptionally high resistance to impact. All the more
remarkable is that the colder it gets, the tougher Curv® becomes,
providing maximum protection when other materials become easily
broken.

Inert - Curv® is 100% polypropylene, a material widely recognised as
being non-toxic and highly resistant to corrosion. It passes major motor
manufacturer’s tests for resistance to hydraulic fluids and fuels, washer
fluid, etc.

Resistant To Abrasion - Curv®s toughened structure results in a very
high level of abrasion resistance which out-performs conventional
thermoplastics and fibre reinforced composites. It is easily cleaned and
additional surface protection is not needed.




[Z] =2 PropexAl Cunv® datasheet

CURV TECHNICAL DATA SHEET

318,0g schwarz 1360x0,35mm

Diagonal Elongation DM EM 150 527 125 65 185 e
MD 140 120 MPa
Tensile Strength DM EM 150 527
cD 140 120 MPa
MD 17 12 2 ]
Elongation DIM EM 150 527
cD 17 12 2 ]
MD 30 GPa
E-Module MM EM 150 527
cD 30 GPa
Impact Resistance 3 6.5 kd
150 8603-3
Deformation

Propex”

MD Machine Direction - CO Cross Machine: Direction

Extiusion of Lisbilty

Infomation oomtsined in this pubilcstion |3 accurte i the best of the knowiedge of PROPEX FABRICE. Any iInformation or advioe
cbiained from PROPEX FABRICE otherwise than by means of this mubiofion and whesfher reiafing o PROPEX RABRICE
mabesials or obher maierials, b5 also given in pood fafh. Howeser, E nemains af all Gmes, the responsiblEy of the: ousiomes bo ensure
that FROPEX FABRICE maferdals ane sifisbie for the partcular purpeee infended. nsofar as maberials ool menutacheesd or
suppiied iy PROPEX. FABRICE ane usad in conuncion wifh oF Instead of PROFEX FABRICS malerisis, the customer should

EUT"I.":': ensue ot he heas meosfved from e manufacheer o sppler ol e technicsl dala and ofher Infommation reiating 1o such
materials, FROPEX FABRICS aocepts no labiky whatsoever st 2= 1 oy ] arising oud of e ume
of Wormaton suppied, Te appication or processing of the products dessobed hemin, T wse of ofher maleriais A ey of
PROPEX FASRICE materials In conjunction with such other materias,

Dueppelsiralie 16
D-48553 Gronau
Talephane +43-2562 77 465 E-mall: urdonline.com
Talefay +43-2562 77 467 Wabsalta: www.cursonling.com
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o YX TeijinA} Endumax® 1EHAE, T4 UHMWPE tape

- Endumax > 100% Ultra high molecular weight Polyethylene (UHMWPE) tape
- Tape T Z=dE |

- Ag2ok : AolE, REE, WEh, AE3}, A6, JhE F

Compacting, Endumax
rolling and tape TA23
stretching {133mm)

Endumax
cross-ply
XF23




2mm tape

Preliminary target properties are as follows:

Thickness um 55
Linear density dtex 930
Breaking tenacity N/tex 23
Chord modulus N/tex 188
Elongation at break % 17
133mm tape

Preliminary target properties as follows:

Weight a/m 6.2

Breaking tenacity N/tex 2.0
Chord modulus N/tex 168
Elongation at break % 1.8
Endumax tape 170 0.97
Conventional UHMWPE yarn 112 0.97
Carbon 230-540 1.78
Para-aramid B60-120 1.44
E-Glass 72 2,55
Steel 200 7.9




)
>
ot
o

LIS
O XX EcotechnilinAle] A AT 2 Zg|=g
- FE8 AR AR FHE AL

- UE #9A Ee d7keA vy AR

- FibriMat : 100% HAAF F-2xZ

(-

» Feutralin (A9 74 AAdH H3FE)
> FibriMar (BEHAE S s A 24w

; FibriMat F300: flax nonwoven mat 300g/m”

; FibriMat F450: flax nonwoven mat 450g/m”

- FibriPlast (194 = S48 + drtaAd A

» Fibriboard 4k

>,

2 Fiber engineeringA}29] Fiber Injection Molding Technologies
- injectiong F3F 2D Ty 3D A BFE Alx
& A A7k
> QPN 23 Hag w AE A 2d T
7

9%
> 32 602 43 AlelZ AR



Fiber materiall Press station
PP:PEPES
cotton

[O2!] Fiber Injection Molding Technologies

- Fiber Injection Molding (FIM) T4 7|&
» (1) fiber opening, (2) mixing, (3) injection, (4) molding by pressure and
heat, and (5) demolding and ejection of the part

- Sliding ¥ turn table ®2]

2]

[Oa2!] Sliding (

) 2 turntable() FIM
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welding, injection molding)S Agsle] A&EFAo] 7}s3ke], compression
molding¥} injection molding®] Z&3}e], 2A}F53lH AEFHoR Ty BE F

g AbolEE 30~602E @ 7T

BiomassollX frefigh &g A9} glato]E Ao 8-S
A Aok BiomassollA fFefdh felldt, yolE, AR L1284 55 o8&

npol ¢ Ei3tg e I EgAE & g

Hhole HRANRE o83 d¥7], A, Asa WA 48 Il



i : i Thermoplastic organo
Ma!te'rlal‘s Autormation Near shape ‘textlle
hybridization preforming sheets

GFRP+CFRP D-LFT 3D shaped textile preforming Thermoplastic materials

Compression molding

» Use of cost-efficient glass
fibers for areas subject to
low loads

» Targeted reinforcement of
areas subject to high
loads using carbon fibers

FRP+Metal

.

» Combination of the specific
benefits of FRPs and
metals within one
component, e.g. for the
bearing of high point loads % Use of continuous fibers
only in areas subject to
high loads

¥ Remaining areas of the
part are made more cost
efficiently using plastic

Shert/leng FRP +continuous
FRP
&

» Pre-shaped preforming of

) {Eﬁ’ — 2 textile and binder reinforced by short or long
: materials

fibers or non-reinforced
plastics

Elimination of finishing
work by injection molding
into final contour

> Aut9mated insertion of > 3D shape textile
textile preform and
prepreg into mold

> Automated tape and fiber
placement

> Combination with
short/long FRP injection
molding and continuous
FRP thermoforming

technology in orderto >
reduce waste and
processing time
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| SN

B Techtextil MA|g|e} ICTEE MSHIZE
O Techtextil HA|Z= AHd8-ollA oF8ol o2& F 127] oj&gA ol el uke}
FEH, o] T ICTE MAfEcls H ofZgAoldes ds FHER &
L, 7F Ak STl BHAl AP Ul 24 e A Ee] & T
o) 2013‘41:7]}7(] ICTEE AZF AL AAFoR 95 W Avantex zone©] &
FH HAAHY 2, Al Innovation award?} EAstEHAA] A 714, AT
717& 5ol AFEA 2 ofolyolel AE (A, ZREEY, AAE 5)& &0
& & e I ool L Fol o|HET FE.

o oo wg}, 1+ oF 10 AR ICT §F AF 29 walo] 7|& AAFE &
Al Aol FA o] HATHH, ojAl= 3 AL ofF-2 Zta thFFH el #4] Y =
HollA MEA ALestde 718 =k dxd

I CT88 MRAES| Mol o ¥e

o AT 1m71ede] 3 oz E Af &A1 18}, A Az 34 1T
st I Au| 29 TS 2T F U=

O ICTEY AFAZolgd ol A LAY IT3} =HS FZ3+= Foz2A, B4
Ae 279 gste, Ee8Hl EA B4, AV4, oUA] 7|eAdS Frlet
Af AFo2A, QIHPE B AE/oFo] AL AY, IT AlF2] &4 F
FO0F ARREHE HW AR 7 AlEToR AHolHa LAk, A8
SAFTEFIAY B, 2014).



O I3} Electronics?} Textile®] gHdolQl eTextileo] 749 317] 183} 2+o] Wearable

Technology®} Smart Fabrics®] & JHo = &3] dZHoIA] FAlSE on|= ALE

i =

Smart Fabrics
Intelligent Textiles

Textiles

I ICTE8R deAdlEL 7|eel, 7|5, SE0k
o ICTEH ARAFE, B eTextiled] /IS SiAE, 3l AFe] s &2
oF(Application)ol] @&} 877]5 (Function)o| Mg =|ofof 3}aL, 3| 7] u}
2} H8715dS sk 49 F¢ 7|4 (Enabling Technologies)©] 48] =] ofof
Eis=

Smart Fabrics
Intelligent Textiles |

< Enabling technologies > < Functions > < Applications >
Conductive fiber Data transmission Bio-monitoring
Conductive yarn Sensing Entertainment
Conductive textile Lighting Medical use
Finishing Heating Protection/safety
Embroidery Pressure Fashion/Interior/Exterior
Printing (DTP..) ESD Education
Layering Etc. Etc.
Connecting(Soldering, Welding...)
Etc.




S&woks vhole EUEHWE, 35 RUHY, &R A2 XY 5), <
HEJIHEMLE, &2, BAlVls &), Jd58CFAH, A8, gFs}h, [A7]A]
5, A F), /PSR E, 2 AW AAE, A5 5), A/
el glol/elzH glo] g, W&&(F2}, odo] molus 5)o] vhekgt Fofol o]
& 7Fssith

B HaXdAE= 2015&1 JNHE Techtextil AA|S]oA 2718 ICT 88 AFA

F9] 7] (function) S FAHLE 7|/ 3 AlGst A& AfskaL
2 3t



2>~ 2015 Techtexiil ICT -§CPIQ )=
AT QA DSt S

7} 21053 Techtextil ICT-g8 AGAZ AAE3k

I Enabling technology ZH

O Conductive material 7]<

=

- Metallic coated yarn, stainless fiber &
of theh AHE- S =a, &4 SAIF
ool H&& el vhAlE FEe] s
A 7 Bzt

- Flexible & stretchable A% 78 93] textile = HE =9] substrate 9o T+E&
T-E3 3 (meandering) FEIE 283 25 AA o5

5_!

[((E] ¢I=of tiet +d RIS flet M|t el

O Embroidery 7]
- HAE A7lE EEste] Aastal AdA e A, A, Edd A Tk

- OES a2 T HEEE Usdl 284
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[22l] embroidery 7|= NME Al

O Printing 7]<
- 7248 screen printingol]A] DTPR9] 13} 2 A3}
- 25, MM RFID, #4945 859 DIP formula 7Hd B3 bz =3

(AE] M=d 39| DIP HE Al

O Connecting 7]&

- 05, AlERT, substrate A0l F-gtehe ARSUT S ol el encapsulation
28 7 A

[O2l] A2|Z encapsulations Set T4 23t Al



B Function =™

O Data transmission
- AR e/ AA : duolde B A% A4S 9% 2%

- Cable & nE3E Z¥ e : 2vA AL =238 Bl ot

o

4= 8%

=A

A oy

A

- (AU, volLBUE Y 5 A olFeAlolad Alst
3} : Flexibility + Stretchability 7-¢1 ¢]3l] 22|

j sy

=3
ol78&H o], meandering wire 7]& 5 =Y

o
N
i
2]
o
N
)
o,
=

O Lighting
- 7H8E, JHE g ol9fol® 288 5 &% FdEstel I AlRTlee s thHst

O Heating

- Heating®] 52 W3} @ B2 93 F& 2o Avld 53} 23S #3444
&9 source® o|-&she AFQREAT el tiek Ao mRY ARFEF)

- Heating®] § #3} : F5AF ofole, HAE Z9H 55 8 &4 7|2}

ol== ® W A

B Application &M

O Bio-monitoring
- g9, 9 ECG T AAE MEY, AAE A

L )

-4, A 59 activating R 4E A3 Light therapy, pressure therapy A%
)

o
- ARA e AT e] AR Ael g AaA) AF@GE, A, HED)



3. ictr 87

O Protection/safety
- AR oRRERA R, A oft B Foll g AR At 9 2 ek o kA

=5

O Fashion
- sequin, B3 5S4 RalAel ehole 7% HEoR e Bl Az=ElT 25
o Geket aFolel A 4

23|
- mono-filament ¥+ 2]&9l LED pixel H&

O Interior/Entertainment

Interactive design A8 FH| &2 Jojy Al2=of wle} & vkg-of o3t AAt
Wa me 0 2Rl AEaE Az A% s B Al F7hgems,
4zt slefelolol A Slelelelnsta choljul g tiakel 8 v} gak FhulEe

24



(1) = A H To[MEM HEE

O

imbut(Z4Y)

ELITEX Skin Contack

o 7AYo 2 HAEAE =2l Polyamide AEA}

-
R0l WA, ABol A71A Tz L o], A A4, o283

AsahiKASEI (d&)

Elastic electrical wire "ROBODEN"
A 2ol fARAl Foliols ¥R
158} 2V 7Fsste] A9 9 dlolE AF 5 ol = Sis
S&EoF 1 7HE8 A, USB, 2Ao] RUEH, dol2lE SR #d, At
S LB

=
40
J,J
kA

b----nu..--’

‘nrnnzuununu--u-

- - -—

[12l] EtM 7jo]E ROBODENS| 7 4 H|ZE
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B Forster Rhoner (A=92)

O Textile conductors
- A71H EA R =1 2/m ~ 1 M2/m7}A thF
- HgBol : gl ~Eld 9lo|o]FY, RFID, oHHL} T2, AA, v Fxz

it

- Aol AEA 2

7} foil, plastic, glassoll 2 #go| FHojgtorn A3

ZAEY} hFHog AHEEIS

ofy

-71€F] ol® :mkIE AlSEL N, Ag ARE-e] @A, Z1- el AR g AR

%, 87T AxA g4, TAE T2 AVH AgA v

- Az Ho|2ES] HA Yaly JEZ Chromojet E-83F A=A ZTHE A&

M 7hs

- $8Fof ¢ RFID SH|Y, ALA

B
g
L

e

2l

off

- Chromojete] 4 : 23 =g hu] 714 A |
£0)), &AL 8], theFslt E9tdE ARES A Z™E U, wES 9
wRle whaE W7 Eol, HAMe] hE v 2



[(12]] Chromojet M& M=

B ECKART (59)

O ECONDUCT 421000, ECONDUCT122000

- ECKARTE: Thebeh 89) vide] wavle 4% gl

- ECONDUCT 421000, ECONDUCT122000+= A=A 929

ol ~a8 ZelY A 5& Ba) A0lE d kol
22 AHg7PsE
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(2) MMH B
B Alpha-FitA} (5Y)

O Alphamat
- AbgAel ghel X u gH g 24 bsd dehue 289 WE

RS

- 70cmx145cm 272 A& uEo) vjdE H 7l o] A A A ¢FHoe] =
Eh

[12!] Alphamato| Q28 ® =X

B Alpha-Fitrl (5Y)

O Smart Sock

- alphmat?} o] AX, SH2=, HEE BF AFE 745 U
- dhbe Rt SAEHd 1 B2 g, 3akd 4 S o) sbsshe Ed &

h=]

€ AFessl 4 7bs

o =HHDFS, diabetic foot syndrom) 3Fz}2] ¥ 55 ofH-8 ES=2
Al, 7857} 2 27|R=Y 73 A oY Y &=,

d

-

1, m&& i
oo
PR

2L

|



1 ennductiag glua interconrects
2 v ahadintden
1 senping wires

4 ono cepear MEament

PN
1S

[Z12!] Smartsock?| 22|

B Smarttextiles(2 ¢ dl)

O STEPS

- Piezoelectric polyvinylidifloride(PVDF) 47} <
ol gk S x|o] dulEEY U

Fare 5wyl BEEs R0 AAHe] Yo

o, BEZEXA AXE o| &3} o] Piezielectric

fiber2 ] 25 712 8 Age7] S8 k=

2ol ) A

P

B TEDIN (&4#)

[ MA 42 STEPS

- 2bpo] thetat Hlo o] BE ARe AECR, Qzke] E2E volH wWaks)
SRE L

A ol me o] Mashe AR Eea s, BAdEe we)
2 PAse AFoR dads B

S, AF, MEY) WY U JuE 24 BAe
A, wHe FU% wEY 339 BFS A b
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B Fraunhofer (54)

o %, & 248& FUAE AA
- 31814 Fze o3 vkt xR AN 7Hs ek AelE rubber7t dEtiEH
5o AHEH wet, a7 EE A 29 o] goldt

- DES(dielectric elastomer sensors)E 4 7% Wl 53117 2E# QY 43S

243 5 A @



94 Al MUBMR J|ANUES ZAE DM

- A AT, AE ol e WA, E90lu sewinge 2 A&l % 7

- A gl 1 o7 2y

A, 7k2=s} Ao

B Taiwan Textile Research Institute (thyh)

O Cardiocare

- A RUB Y Al=Flo A, '
&2 HZEEle] HRV (Heart rate
variability, Al9FHARY) RUE

- ARAAGA H2ES A7|eHA H)

2E 3%

[C12l] Cardiocare
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§ EMPA(S)

O EMPA sensor - Blood Pressure Watch

-2 wE ) SAAGEF(Piezo-resistive fiver) 2 TAH AAME FE=U4EH =H
- A7IAEA A7E X9 b wskE Rskal [Ar]As R MEkete] $47)7
ol s WHORA, = 70% o)
o gE oo, A%, 2RAY ol
r 548 7} E Y = TPE(Thermo-Plastic Elastomer, €7}A2A <
grE)Z FEH AAF2 oF 0.3mm =

(3) LM ET

K

i TITV (%)

O Sense-Light-Tex

A AA AT £49 5 BAS AAste] LEDRRETNE Alolsh mho)a
2 AESHE AErF

- A=AE At Fo] Ak ¥

o &=7td o2 LED7} WgE

it
o

[OdZl] Sense-Light-Tex 2tz 2&
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[Z12!] CarpetLight

e |
o

o
—

A
T

o1AUR|

A48 B odges A
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X
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—

LtEHY

=
=

% CRI(Color Rendition Index) :

B Carpetlight GMBH (59%)
- LEDS} 2WkE 7]

N imec (&7])

O Carpetlight

T
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i, A7}
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B The Swedish School of Textil (A¢dl)

O Rhythm exercise

- 294l Boras ™8 Barbara Janseno] Zdg=¢l A+
ARZ, AIZE 7|dke] vyl W] 24g T3 AH
tholupe] g FRAY

A BelolE YRS 17bee BURE TAT
o] 9gJon nlo]laE AEZHZ Ea Zzady 1l
o] olZ=uel e wel LED/} HEH

[Z2]] Rhythm exercise

B imbut Gmbh & TITV (59)

O FSD Technology

- FSD(Functional Sequin Device)

CLED 2 AARES AE o] A4 FHA shel AEAR 45 Ado] Yuky

ol ol 9l e

- FSD+= ZAR-ES sequin ¢Jo H2go 2 279l oJst &3 HA}5| 29

AL A B G714



Dimensions : ¢ 7 mm
Material : PI/Polyimid
Metallisation : Copper
Surface : Chemical Ni/Au

[d2!] Functional Sequin Systemz} ME2X|Z

B Texteis penedo (X257

o TP LED

F, AES AE AU Fo PNEZoE FE /goR LEDE HEH
AES AN AR 3
A7)3e] obd A& A 719ge] uAelA] HE Bolgh ofo|g oz
2o I3l Ho| FAA
= POFS} LEDE 283 #E= F44
ek A goldte] AE, A B F delle] AFol 48 e

=
2]

=
%
)
2N
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v TP LED v TP ELS

B Asiatic Fiber Corporation (t]gh)

O AFC Luminous Module

- LED cord 55 EE3SHY] 4
HIZH S FAZRA = HF
2Hlzhe] DIY AlF AAs
golsAl 3

- A ARAEE FHIEEA
ot 47 39 HAlF

Az 7Fs
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(5) 7|EtHIZ 2

BOMEDUS(%-¢¥)

RUCKENBAND

HF3E JHASolY slgy2a 5 slges ARE AT A7) A5 W=
FEALS WHE Qo dA HHoR TE kol gH R0 S dlo] Hie o]
=4 o] FAF A= e 7

[12l] MZFEx|28=E RUCKENBAND

INERVENTIONS (2¢]gl)

MOLLII
7 Ags G dAEo 2S5l B 55 943t V5E 2 R Bl
HZ7)+
HAguk], HEF, AFAARE 5& 7 A= A4E AV AsE F

h =
of 2HNFL o BFL FU /)5S B U &
o

reciprocal inhibition("¢Z.#) Hzlz} &

of ol FE ARI7MA gt Atolz=® AlF Ths

TG 3~43] AR AR oW, A 29AE FEH 607
HiElgl= &gl Med ugH 4% AEE vk 9]

&
rd
Ho
>,
U



(12l 2aExo|2 MOLLI

B Hohenstein (59)

O ARTUS(ARTificial UteruS)

- QI olH o]Edt= HsolE oA A #AE T AR T ASS AT ¢
gk QAFAE

- dnbel Aubat e 33 A5 o EEEE AT

- [A71H gfolo]E ARGEEA] gdol A 1P RHE QHH

- 7457}« Apgar scoregh= 2EH A S-S S A EFH 7hs G7HA] A%

AU, B8, S2g, 2204, 95

a8

AIR CHAMBER SYSTEM

(2] ARTUS Z=EE}Q] [OZ] ARTUS &= HAHAUS
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B Student Competition "Textile Structures for New Building" 442

O CHROMOSONIC

- =¥l HMaE A staL, ols AHES 7hEste AdES tgFEHA WAz
L E3

3] ARGl olaf MY WAow Foatgste] Ard A 74

(12l ole{ziE|E E|AEI2! CHROMOSONIC
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ICT A8 §¢A=F R&D AA7]

ICT A §&AZL 20009 = wsmwiry
W AL AlzE o] da WEslel |

dd7]el Aer 272 olsd

Peak of inflated Expectation:

Platesu of Productivily

ARA, 717 AAA7] =
sk e Stope of Enlightenment

_ ~ ~ w Trawgh of Disillusicnment
@Zﬂ7] —O-Hﬁ\—-% ‘?ASH}\iT_‘ T;'—% iE M Techrology Tngoer ik
Hoxe] M= &5 Aol uk= .
el dmd 2 AU RE g soiz atoizaimel (o7 1g 83
g J1eMe a7 5 4 ul M

2y dadh

oA 7HA Aot &8 7
2, =27} AR o g A7)
A o] dadt

L 7 ¢ 047417

=
= JHE T8 =71 BA

el 0}011‘40% 731@ %— NE AT ANZR AT 3 =9
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E;’E:}‘(tii I
i ]

[Z2]] Textile Innovation Award Z=&HRF FA|

o @ 7 WleRRE wiE S st ¥ sl Yt

- 8a7)4, SERop W0 o) Sl ol HEY FUT ololUE F
Moz 8w ARst % o2zt 34

CICT e e RE 242 88 /b B ozl dAsdele) Hee B
& DA TP AT S8 ol B elAlelde] Frste] Thakdh Abe] okl
gl A% =9sle] 28 wWelsk APARoE A% F Aow AUy

=
+
0x
Jo
ojo

(O8] ICT M7 8& MEL TN 7t =of

o IT % AfA% key words
- o]¥ Techtexil 2015 AA3]¢] ICT A &3 AE F3Fo 3t 7|9=E AHels}
H, ARSAFRISHE | Flexibled} Stretchable, JIEHE|B. 7|5 tZ;3}, #HEHwlo]

ZEg Qoky
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O Buildtech(52.00) o= 2170 Al

HBokZ Geotech(54.00) FoF=

o7} Aok

2 raxo] Zk7 519719k 2217) 71ge]

ok PRE olFs SHF

(http://techtextil, messefrankfurt, com)

(E) Buildtechz} Geotech X2

22 sel
®m The house stands for architecture and building - and that's
why we've chosen it as the symbol for the Buildtech
application area.
®m Buildtech includes all important innovations in membrane
- construction, lightweight and solid structures, earthworks,
Buildtech hydraulic engineering and road construction,
®m The dam separates the land from water - and is the symbol
for the Geotech application area.
m Geotech is home to new concepts and products in road
construction, civil engineering, dam and waste site construction,
Geotech
&A1 https://www messefrankfurt.com
M F2 o8] Asrr wQl HvtE 2] Fa dlen ZHge oA o
Ao Al AA % %i}~ A= vl st FRow AxEal =
g, ol A7/ 271%H AleAkete] d9s 8 gRE s A
UV, H, & % ukgt 53 22 o) gk AT dekaAde o33 Tag
a0l e, 28 = 100% Recycled] FAIok BlEo] Laf/AF thgh Al
Aol g /Akd el gk Azl delete i HAle] mler S Sl9l
= & F AMF



N MHEMF TSI ZALEM

Buildtech #-ok= (D Textile roofings and roofing sheets, 2) Cold, heat or sound
insulations 2 (3) Sunscreen textiles <=0 2 ZF7}7]Jo] BWgko ™ Geotech HoFo|
A= (O Earthworks and road construction, (2) Subsoil reinforcement 2 (3) Pipe

renovation methods based on textile hoes £2.2 Z7}7|go] ke

A=(52.14)F E5(54.08) F #oF F3| Pipe renovation methods based on
textile hoses A|F-Eok7F AA S}, Prochimir S.A.S€} Vereinigte Filzfabriken

AG(FF Group)yt 3| AlFEof F5H

ol &8 HH o] AR T st S| Al okellA] 15(52.14)3 ELE(54.08)
oke] TEXARES o FAL = 71Gwre] Abolo} AlF B 9] Afolela] HiEE A
g, SH7IHEY e wie FEHFOH, FF o2 FA= AEHoR
olojd Aow HHaL =], AFEok(Builtech) 77192 = 31709} g
107193 EERoK(Geotech) #717]19e 3 17709 3k 370 7]go|gle
™, 127] dEokolME T 84719} 3= 3371 71gel Artsl e

Je]a AFFok(Builtech)7} EXRok(Geotech) Bt} Fod7|Hd o] 471 30 A=
okt o] A AJElAl Al e] ZFol Aol 7]QE e Ao, thile] AlF
AZ=Fok(Builtech)7} EE#-ok(Geotech) Bt} FE7} =3l 74|

weba] 92 SAFAVIEES AdSEokd tg &S sl "X)7] flsfA]
+ Global Key Player &H ¢} 728 212z} 3R o} tJE-o] Global Top Class?]
AZFFokete] 54 7|e/ds s P = e EYS vtdlTe

Aol etk e

Special Grant for the 13th Student Competition Textile Structures for New
Building"2015914= 37§ &okell thel Aol sdler, vg Hd v=yxs
A9l shgEe] A ololtlolE el 4 gglor], FF Selel SIS

= BT 5 UYow e e YL 2 Bolghs



4714 1M1
(i) ZA=Z0}Builtech, 52.00) &7}sd=t
== Ml Eoted IEED
5201 Textiles‘ reinforcement for concrete and other precipitation 2
hardening masses
52.02 | Lightweight construction materials 27
52.03 | Textile formwork materials 4
52,04 | Textile facade substructure systems 14
52.05 | Cold, heat or sound insulations 54
52.06 | Temporary constructions 13
52.07 | Pneumatic structures 9
52.08 | Textile roofings and roofing sheets 70
52.09 | Membrane for lightweight plane loadbearing structures 16
52.10 | Exterior and interior textile noise barrier walls 18
52.11 | Sunscreen textiles 49
52,12 | Textile heating systems 21
52.13 | Textile air distribution and air conditioning systems 11
52.14 | Pipe renovation methods based on textile hoses 12
52.15 | Textiles for soil stabilisation 6
52.16 | Fire protection and rescue equipment 19
52.17 | Textiles and composites for interior fittings and furnishings 25
5,18 Textile-reinforced structural components, mouldings, pipes 10
' and containers
52,19 | Tents and tent frames 43
52,20 | Visual protection systems 4
52.99 | Buildtech general 256

% &X : Techtextil Official Catalogue(2015)



(i) E=Z0HGeotech, 54.00) &7tsdet
o EER LD
54,01 | Subsoil reinforcement 19
54,02 | Landscaping 8
54,03 | Earthworks and road construction 21
54.04 | River-bank and coast reinforcement 6
54.05 | Water engineering 5
54,06 | Soil sealing 3
54.07 | Drainage systems 7
54.08 | Pipe renovation methods based on textile hoes 13
54,99 | Geotech general 167

w &X : Techtextil Official Catalogue(2015)

(&) 537

oin

Buildtech 31 10
Geotech 17 3
Total 84 33

% &X : http://techtextil messefrankfurt.com



[ 2>~ M)A A)At=oF a1 xab

o MA A1HEF L AE Transparency Market Research®t DYETECT-H 2]
WH7FS Technical Textiles Market by Technology : Global Industry Analysis,
Size, Share, Growth, Trends and Forecast 2012-2018"¢] x}8 & ZZ3}o] A

3,

0 7] B3 Buildtech EokollA] AFEEE AH18 A 2012:3~2018d Alo]
227 59 HolA CAGR 4.0%9} 738 73l 434S Adsteon, 7|efio}
(Oekotech+Geotech)x 53 429 HollA Z+2zF CAGR 3.0%%} 2.8%2] A4S

=] [e)
Agstn gle

2500.0 - 1228 12.80 - 14.00
20000 -
i T
i
",:L 1,500.0 - =
[m]
= 5
31: 1,000.0 - >
<+
5000
00 -

2010 2011 2012 2013 2014 2015 2016 2017 2018
mm\/olume <=E=Revenue

(dgl) 2010-2018 Global Builtech A|ZHZZE, 1049 E)

x &X : Technical Textiles Market by Technology : Global Industry Analysis, Size, Share,
Growth, Trends and Forecast 2012-2018(Transparency Market Research and DYETEC

)
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30000 {539 543 9556 - 6.00
_ 25000 - L 500 &
i z‘sc_
M 20000 - - 400
Nl (72}
o] 15000 - L300 2
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10000 - 200 <F
~ o
5000 - = ] - 1.00
"3 o
00 - — : . . L 0.00

2010 2011 2012 2013 2014 2015 2016 2017 2018

mm\/olume =E=Revenue

(d&l) 2010-2018 Global Oekotech/Geotech A|IZZZE, 10H4E)

x &K : Technical Textiles Market by Technology : Global Industry Analysis, Size, Share,
Growth, Trends and Forecast 2012-2018(Transparency Market Research and DYETEC
A )

o] A AlES] el whe AT dEe B ofdl Bk 2ol 479

Qelom e 5 g, A5/E% Hofs ol RUE 2l atel 71gi5e] 4
BAE Auleta glol AAE Fedoz Hashe Aol

AaiM = AFol AHEHE S0 AAskaL = 7HRARETE

gaxe a7} e F23 A9

(E) AlZn HZQ g0 M2 AE™Z M=t

AT AEFEA) AEFNL A )

A AN GRS AA) thz}a} (9] & Bah)

olg M= FxZBA Fate 543 AdAE st A B 2A
AlZ 4 Q)& Global Key Player 87} X Eojo} & Zo|n, H FEu1
%)+ E3(Economy Value, Ecology Value, Experience Value) ¥ olx] A3}
= o) 8% A



O

ZAAA 7} (Economy Value)= AFGAYE)

59 AL Evd 4

e B ke Fusier & A9

s BX 2010 MES HHE 2SS
27124

342 71| (Ecology Value)= Ald, 1%
=

1 AZA 52 IFE= v Ry A=e
nlEStal Economy Value®} Experience

Valuee] 7t dsrs df|F+= AL U3t

2EA 71 (Experience Value)&=

(a8 ME-MelA 88 H|ZHA
ZkXI(ES Z44d)

MR 2B Abg ABelA S s ofvlE
B, L0 4G 2ol AFA02 2SS A3
l, SNss} Big Data S04 9] w=ux 72

o] siste] =
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O Messe Frankfurt S#|o]X|ol] A7]%¥ Buildtech 8 F98 A|EO0 2+ Fabric to

green the Exterior of Buildings, Reinforcing Textiles, Warming Textile in

Floors & Cable Hoses 5°¢] 27l% U=

—

(J&lY Taiwan Technical Textiles Association?| Fabric to green the Exterior of Buildings

% EX : https://www messefrankfurt.com



B

Multiple Solutions

ilding iﬁdustry

for the by,

(J2l) Ahlstorm?| Reinforcing Textiles

% EX : https://www messefrankfurt.com

(d2lY Vitrulan Technology Textiles GmbH2| Warming Textile in Floors

x &X : https://www messefrankfurt.com



(d2lY Bobet Groupl| Cable Hoses

% EX : https://www messefrankfurt.com

0 40od 9ALe] Montex Glass Fibre Industries(S1%)+= 272} B4 7]
+r

R |
gho] vl A 2 HSEHRE e AFES FHEEeH, faeldd
El

(d&l) Montex Glass Fibre Industries?| F2HM|=E

% &=X] : Montex Glass Fibre Industries Brochure
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=

O Omnova Solutions SASS Aw|E 10¥E o)l =4 7o & 7=Hol A
= Qo= 37_—‘,3— A7} A5 A], 8 9 Personal Care 59| Thf3l S84
AEFer, T2 WFd, Aeetdd 3 e A A58 249
GENFLOTMQ} GENCEALTM 47}

(d2lY Omnova Solutions SAS2| GENFLOTME2} GENCEALTM
% &X : Omnova Solutions SAS Brochure,
O %A, o] HAF Buildtech #oFolA 71 2 #AS & FJAN= SandlerSe=

dl, Textle Buildingolghe FA2, A25e RAZ AFL Fgato] Alza

Boothol|A] #HAES vroletal U+

(32!y Fibercomfort®2 M|Z=l Sandler Booth X

x &X  http://www texdata,com



o "¢} ABL o] 9= Fibercomfort® AE

2 248 A5 BN dakE 22 5 e I
Wt ofue}, E3d FEA ] gt gho]x AR A} individual room
A% AR NSAE I ST 9

o o

o w3 AFA, Wel, A, 94 L sols] Fof FopolA] BEHT Yk AFE
WA AN sl G SEANE FAT 5 AN

O Altusgroup®] Carbon Fiber Grid Reinforced Precast Concretet= Architect
magazine R+D F742H2008) 0.2 W74, A=Y 2 gAY 55 21 &=

warlbe] AF2AE ATHL Qe

STRUCTURAL ARCHITECTURAL

WA SN

CarbonCast High Performance CarbonCast Insulated
Insulated Wall Panels Architectural Cladding

-
| T

CarbonCast Double Tees CarbonCast Architectural
Cladding

-

(d2ly Altusgroup?| C}efst Enclosure System

x EX : http://altusprecast.com
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O Buidtech {-H-of #7135t 321719 Dongwon Industry Co., Interway Ind, Co.
Ltd., J.R Corporation, Kintex Ltd., Kyung In Corporation, New Prime Co.,
Ltd., Newtarps & SNY Co., Ltd., Polytex Plastics(Korea), Soyon Industrial

Co., Ltd, % Wonpoong Corporation %

O Dongwon Industry Co, 2] 8 FHF¥E5-2 (D Sunscreen textiles, Textile roofings
and roofing sheets, 2) Coated textiles, (3 Sunscreen textiles, @) Covering
materials and tarpaulin systems 2 (5) Knitted fabrics made of other fibreso|™

Warp Knitted Fabrics®} Woven Fabrics & &%
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(1Y Dongwon Industry Co o] Z&

x &A1 https://www messefrankfurt.com
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O Interway Ind. Co., Ltd. o] 8 FF¥&EL (O Tarpaulins, 2) Woven fabrics
and knitted fabrics for providing shade, (3 Textile roofings and roofing
sheets, @) Tarpaulin fabrics, (5) Awning material % () Nets: general®]™ PE

Tarpaulin & &%

(dzlY Interway Ind. Co. Ltd 2| PE Tarpaulin

x &A1 https://www messefrankfurt.com

O J.R Corporation?] F8& FHFg¥+EL (@O Cold, heat or sound insulations, 2
Other fibres, 3 Indutech general, @) Carpets, (5 Mobiltech general ¥ ©
Recycling technologyo]™, Z|A PET @<l ©4-F, PET/PP W< Master Batch

% pp FA A/ HHF T EF

(3&!) J.R Corporation FHZ

¥ &EA  https://www messefrankfurt.com



4.4 M 123

O Kintex Ltd. o] #HFE5H2 @O Fences, 2 Flexible water tanks, (3 Tarpaulins,

@ Sunscreen textiles, (5) Awning material % (6 Coated textiles 5%

O Kyung In Corporation®] Q8 FHF&%&
& (D Tarpaulins, @ Buildtech general,
(3 Coated textiles, @) Tarpaulin fabrics,
(3 Awning material 2 (6) Indutech general
o] PVC tent & cover fabric, PVC

inflatable boat fabric, PVC membrane

structure fabric % PVC drop stitch

(d2!) Kyung In Corporation®| PVC
coated fabric

i

fabric < =

x EX : https://www messefrankfurt.com

O New Prime Co., Ltd. o] 8 FHF¥E2 D Tarpaulins, 2) Woven fabrics and
knitted fabrics for providing shade, (3@ Textile formwork materials, @)
Textile-reinforced structural components, mouldings, pipes and containers, (5
Tarpaulin fabrics @ (© Woven fabrics, laid webs, braidings, knitted fabrics,

tapes, belts, nets, textile bonding systems: general 5<%

(a2l New Prime Co,, Ltd 2| PP, PE Woven Fabric(Zz)z2} PP, PE Bag(#)

x EX : https://www messefrankfurt.com



(2l New Prime Co,, Ltd 2| PP, PE Tarpaulin(z), PP, PE Insulator(#) & PP, PE
Warp(#)

x &X : https://www messefrankfurt.com

O Newtarps & SNY Co., Ltd. 8] 2 FHFFE2 D Agrotech general, 2) Woven
fabrics and knitted fabrics for providing shade, (3 Buildtech general, (4) Textile

roofings and roofing sheets, (5) Tarpaulin fabrics 2 (6 Nets: general 5%

(a) (b)

(©)

(12!y Newtarps & SNY Co,, Ltd.2| PE bird net(@)2} PE tarpaulin(b)
3 scaffolding net(c)

% EX : https://www messefrankfurt.com
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(d2ly Newtarps & SNY Co., Ltd. 2| PE shade net(Zx)2} PE windbreak net(A)

x &X : https://www messefrankfurt.com

O Polytex Plastics(Korea)2] T8 FHFFE-2 (D Soil covering material for horticulture

and agriculture, (2) Cold, heat or sound insulations, 3 Geotech general %

@ Packaging materials 5<%

(d2ly Polytex Plastics(Korea)2| Bulk Bags(FIBC)Z)2F Weed mat(F)

x &X : https://www messefrankfurt.com
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(d2ly Polytex Plastics(Korea)2| Tarpaulin

x &X : https://www messefrankfurt.com

e

(d2ly Polytex Plastics(Korea)2| Debris net(£)2} Scaffolding cover(#)
% EX : https://www messefrankfurt.com

O Soyon Industrial Co., Ltd. o] F8 FHFFEHL (D Fences, 2) Tarpaulins, 3
Woven fabrics and knitted fabrics for providing shade, @) Textile roofings
and roofing sheets, (5 Tarpaulin fabrics @ (© Woven fabrics, laid webs,
braidings, knitted fabrics, tapes, belts, nets, textile bonding systems: general

h==c))
[} =]
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O Wonpoong Corporation®] 8 FF%5-2 (D Flexible water tanks, (2) Tarpaulins,
(® Tents and tent frames, @) Coated textiles, (5) Laminated textiles % (6
Advertising materials®]™ SuperTarp(General Tarpaulin), Geoloy 530/328,
Drinking water tank fabric, EFM(Eco Friendly Material) % Superguard

(thermoplastic polyolefin Roofing Membrane) 55 &%

e g e e

(2l Wonpoong Corporation?| SuperTarp(General Tarpaulin)

% EX : https://www messefrankfurt.com

(2l Wonpoong Corporation?| Geoloy 530/328

x &X : https://www messefrankfurt.com
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2. Drinking Water Tank Fabric

Drinking Water Tank consists of non-toxic tranquilizer and phthalate-free.
Itis the best solution for drinking water tank

Plus, It has excelient durability and flexibility.

Standard |
Item Weight Width Color Remark

1. Phihalate-free
and tranquilizer

2. Excellent durability

3. Superior flexibility

Drinking Water Tank 750g |Upto2.2M Custom Color

# Application
- Portable drinking Water Tank

# Option
-uv

(&) Wonpoong Corporation@| Drinking Water Tank Fabric(Z)2} EFM(Eco Friendly
Material, £)

% EX : https://www messefrankfurt.com

ltem Thzﬁk.,,',',‘;ss Stex "h(m'gn;mdﬂ" Application Remark
SP0O-SG12 1.2mm 1340mm * Roofing * Good UV stability
' 1 | 1740mm * Re-roofing * Rapid Hot-air welding
SPO-SG15 1.5mm * Superior durability |

(d&!) Wonpoong Corporation2| Eco-friendly thermoplastic polyolefin(TPO) Roofing
Membrane Superguard

x &X : https://www messefrankfurt.com
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[[ Y/ . EZB B0k Geotech) J}

O Geotechizol= 2217 7]4o] F7bstslem, FoAFCR SteE E%% A,
Eust 249 758 A, AE-siAe] 23S Al E

=]

sealingA#F & AE A=

IJ{M
3
p
I
o2

O Messe Frankfurt S3|o]|R|o|XM = EEEoko|A th2-2] Captigs, Texinov %

A =
InvistaAle] A& H]F A 2708

(d%!) Captigse|] Nonwovens as Geotxtiles(_k)z} Texinove| High
Resistance Geotextiles(T)

x &X : https://www messefrankfurt.com
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o 2002139 AHE E]7]9] Spinteks Tekstil

Ins, Sae, Ve Tic. A.S.+= &2d79 &
RYRE F2 ARSI Y, F
o] saul GmbHO} H2kd TAS Baj  CAELZET I

229 el AL US

d

2 20119FE E7]oA]
o -Igtofe} F=o]

MIfE AAER st &

(&ly Invista®] Webs as Geotextiles

Geo-grid Mesh

(d2lY Spinteks Tekstil Ins., Sae, Ve Tic, AS Q| LA ZE
x EX : Spinteks Tekstil Ins, Sae, Ve Tic. AS.2| Brochure

ESRoplNE = Fo7|d2 f-efvebie vl Bk, 20059 A E
Shandong Sunshine New Materials Technology Co., Lid.+= SY4F 1738 &
A Ag A7 IS wdstn 943 FARE B 60l S35}

AFE 3 Tm/A ALt



(a)

(b)

(&!) Shandong Sunshine New Materials Technology Co,, Ltd 2| Geogrid Composites,
XMEZAlH|(@) L Fiberglass Geogrid(b)

% &X : Shandong Sunshine New Materials Technology Co., Ltd. Brochure

O Geotech F}o| F7}st 3=7]9dS Booyoung Textile Co., Ltd., Polytex

Plastics(Korea) % Sam Hwa Machinery Co., Lid, %
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O Booyoung Textile Co., Ltd. &] F&
HFEEL (D Geotech general, 2)

Advertising materials, 3) Indutech

s

o

{

FRES AN

T
o

general, (@) Textiles for the painting
(3 Fabrics
made of other fibres & (6 Knitted

and coating sector,

rerery

fabrics made of other fibreso]™

i

L B
s AN
L 98 U8 3
| B
SRR
| 4 .
| 5% 9 3
prop o
RO R
propr e
X R

P Tt Tk Tk bk Tk

e e N

Warp knitted fabric, Woven fabric

4l DW fabric 5 &% (J2ly Booyoung Textile Co., Ltd 2] PVC

coated print fabric
 EX 1 https:// www messefrankfurt.com
O Sam Hwa Machinery Co., Ltd. 9] 8 FHFEEL O Agrotech general, 2
Geotech general, 3 Hometech general, (4) Mobiltech general, (5) Nonwovens:
general @ (© Machinery for fabric manufacturing®|™ Cross Lapper, Needle

Punching Machine @ Velour Needle Punching Machine &

Needle Punching Machine

SHS-DR
3400~6000

Punching Mode : ¥ Down-Stroke Single Board

Cross Lapper

SHCHA4
2400

7000

» Working Width : 3400-6000mm

» Needle Beam stroke/Max stroke frequency
30mm/1400 (s/min)
40mm/1200 (s/min)
60mm/1100 (s/min}

»Needle per Linear meter : 2000, 5000, 6000, 7500

SAMHWA

SAM HWA MACHINERY CO.

»Working Width : (1) 2,300-2,500mm
(2) 3,500~3,700mm
(3) 4,700~4,900mm
{4)5,900~6,100mm

SAMHWA

SAM HWAR MACHINERY CO.
www sh-mc,cokr

SAMHWA

SAM HWR MACHINERY CO.

www sh-mc.co kr www sh-mc.cokr

(d&ly Sam Hwa Machinery Co,, Ltd 2| Cross Lapper(Z), Needle Punching Machine

(d)z} Velour Needle Punching Machine()

x &X : https://www messefrankfurt.com
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O 13th Textile Structures for New Building 2015 A AA BHEo 2 Hg]al 3
Composites and Hybrid Structures % Material
150092, 258 €1,000822] 4

O™, Macro Architecture,
Innovation®] 37) Categoryoll4 z}z} 1
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O 20159% Macro Architecture F-#2] 152 Aviary at Bujalcayado, Guadalajara”,
2752 "Cytomorphic Mutations"24] 7|& &FE] 47| xslol 488 =

ol W&o FAEF=0IUe

13th Textile Structures for New Building 2015 Brochure
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% =X

2015 3% Composites and Hybrid Structures F-3-2] 1
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(dZlY Composites and Hybrid Structures 22 15(A)2 25(H)

w &EX @ 13th Textile Structures for New Building 2015 Brochure

A

(2l Material Innovation & 1£(A), 2EB) 2! 35(C) &=

x &=X| : 13th Textile Structures for New Building 2015 Brochure

O Micro Architecture Categoryol|A]
drel AE e PrEe

HALslA71%Fabric Foam’o] &
WSS sk, ﬁ%ﬂ 2
A2A Bl omg} P

°|-& “}Eﬂ l

w &A1 13th Textile Structures for New Building 2015 Brochure
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O kA The Techtextil and Texprocess Magazine2 7158 A2 27}A] o}olH]
5 2N, /s R WAE] YE 2D/3D Mesh Tk hapd
TZ& A|Zo] 7153 Textile Construction¥} TFFsE Fofo|x] = H7) 7}s3h

Carbon tiles

O Textile Constructione 7|& ZIAZE F x| AlEEH= 553 v 135}
Textile-reinforced Concrete= 73] 2|3t F3FS A vtom A4k} of x| 2
oJbsiEs WAS Hasiehs 549 te] WE T4 o] ke ek
=7J(Low Thickness/High Strength) 0.2 HUT} FdstaL B} MHAMgk F+xo] 4

A7V 7vs

(d2ly Textile Construction

% &X| : The Techtextil and Texprocess Magazine

0 957} AEA Ao e ABEHE FAH]
= U A7re] 712 el (Carbon tiles)& E}UVG o
2 vf$ ek Ao YFAdo] £om, T )
A A AREA U 2ol ulE 2
& A o8 &% AWt Vst d=
ohich E1sh 94 e e pelol S
AAE L YARlE F e 7S AlEs & A

oA o

=

(J2lY Carbon Tiles

0%

w &X : The Techtextil and Texprocess Magazine
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Global Leading Company(GLC)E £3} Xz A%
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B.J.
GEO-TEXTILE
LTD.
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0 % W A Fol £4E FYE HAAES U 0¥ Y F glonE te
HAEAFET PP AR mBHolol 3 AlE AHEE AFo]l BE Wy mi
azto] Ho} el w7 wlee] B4 melstel R He A L] &
THI Qo] GO Aol B4 A19Est P Ao o,

- PLA AR A E

= PLACHIN met : Organic compound of poly leolic coid Bodegradaion wihin
& yaars
= Pulp

+ Flant seed © M3 of Kentucky Blue Grass and liowering plarns. faption)

= PLA ;On = wWowBn QBotesie | Nor—woven Seolmdies that are punched wilh
mixgd hindegradabie PLA fibers and seeds. Halurally
degracdable and prevenis he seeds Fom wishing awey, Also
hEE 8 BCOUr Drodection function from min o acive loces,

+ PLA nel - Orpenic compound of poly lackc acrd Biodegradaton withn 2
Years
= Cuir fioer : Eco—tnendly Tber eximcind Irom coconut shels

s Jurte nel C Mel manutachred lom basl fbers coacisd om anrual plans o e
species. N has ecellent medmscopic rooedies, emanalae
= Pylp properties or cormotivensss and lensle srengih. Ennances the lensie
ciangih of the seads, e and e PLA mon—wvorsen gecheoies e
= Plant gesd © Wi of Gregs Gnd Mowering plants (apbon

+ PLA 00N = vowen geobeatia | Nor—woven pecteadies that are punched will
mexed hiodagradable PLA fibers and sseeds. Haburally
degracabie ard pesvenits Ihe 50805 DM washing away, Ako
hes 8 sCour protection funclion from min o racive ke

- AR A

=What is PLAT

FLA 5 @ conjugated substance
hat s a mikluee of ooy slarch
and 12 sco—irendly materals.
Patented by HNATUREWORES
Cao,, LSa
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[ 3] Racing lineg 22X

AIEALZ A5 74 | Spec.

. T ey

-——

e

- CONSTRUCTION : 12-strand Diameter | Diameter | Strength | Weight
(mm) (inch) (daN) | (kg/100m)

braided heat set rope 4 5/32 1200 08

- MATERIAL : 100% 5 316 | 2300 14
6
8

DYNEEMA® SK 75, special
surface finish

1/4 2600 2.1
5/16 5300 35

Diameter | Diameter | Strength | Weight

(mm) (inch) (daN) | (kg/100m)
- CONSTRUCTION : 12-strand 4 5/32 1700 09
braided heat set rope 5 3/16 2900 16
- MATERIAL : 100% 6 174 3700 22
DYNEEMA® SK 75, special 8 | 916 | 7500 | 44
.. 10 13/32 9900 75

surface finish

12 1/2 17000 96

14 9/16 24000 135

Diameter | Diameter | Strength | Weight
(mm) (inch) (daN) | (kg/100m)

- CONSTRUCTION : 12-strand 2 112 350 03

braided heat set rope 3 1/8 750 05
- MATERIAL : 100% 4 5/32 1200 08
DYNEEMA® DM 20, special 5 | o6 | 2800 | 14
- 6 1/4 2600 21

surface finish
8 5/16 5300 35

D-F2 10 13/32 8800 76
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CONSTRUCTION : Braided Diameter | Diameter | Strength | Weight
. (mm) | (inch) | (daN) |(kg/100m)

rope with pre stretched cgre s s 200 066

CORE : 100% DYNEEMA 2 T 5m | 750 | oss

SK 78, braided 5 3/16 1300 21

INNER COVER : Polyester 6 1//4 1800 | 28

. 8 516 | 3300 47

staple (only rope diameters 0 a2 | 5550 | 766

from 6 mm up) 12 1/2 8200 97

OUTER COVER : Polyester 14 916 | 10200 | 120
CONSTRUCTION : Double Diameter | Diameter | Strength | Weight
. (mm) (inch) (daN) |(kg/100m)

braided rope . e oo e

CORE : 100% Vectran fibre, - 16 1050 23

braided 6 1/4 1150 27

INNER COVER : Polyester 8 5/16 1950 50

staple 10 13/32 | 3900 73

OUTER COVER : Polyester 12 1/2 6000 | 108
CONSTRUCTION : Double Diameter | Diameter | Strength | Weight
braided rope (mm) (inch) (daN) | (kg/100m)

CORE : DYNEEMA® SK 78 8 | &6 | 2400 | 34

COVER : Double Touch, 10 13/32 | 8000 46

12 1/2 3700 73

polyester staple + polyester
MARLIN
b AP L CONSTRUCTION : Double

—— kel | braided rope : : :

- ® Diameter | Diameter | Strength | Weight
-4 CORE : 100% DYNEEMA (mm) (inch) (daN) |(kg/100m)
' SK 78, braided 10 13/32 | 4900 | 6.3

INNER COVER : Polyester 12 /2| 6700 | 85
staple 14 9/16 | 8400 | 12.1
P 16 5/8 | 10800 | 14.7
OUTER COVER : Polyester /
D-EXTREME Aramid
CONSTRUCTION : Double
4 braided rope ® Diameter | Diameter | Strength | Weight
! CORE : 100% DYNEEMA (mm) (inch) (daN) | (kg/100m)
SK 78, braided 8 5/16 2600 47
INNER COVER : Polyester 10 | 1882 | 4000 | 690
staple 12 1/2 6800 87
p 14 9/16 | 8000 | 115

DYNESTORM

OUTER COVER : Polyester /
Aramid

155
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[ 4] Sport lineg =X

a7 Spec.
Diameter | Diameter | Strength | Weight
TRUCTION : Braided (mm) (inch) (daN) | (kg/100m)
- CONS - praide 3 1/8 360 06
coreless rope 4 5/32 570 098
- COVER : Polyester / 5 3/16 900 12
DYNEEMA® SK 78 7 9/32 1300 24
9 7/16 1900 36
- CONSTRUCTION : Double Diameter | Diameter | Strength | Weight
. (mm) (inch) (daN) | (kg/100m)
braided rope o 2 112 | 200 04
- CORE : 100% DYNEEMA 3 1/8 400 07
SK 78, braided 4 5/32 600 1.4
- INNER COVER : Polyester 5 816 | 750 17
le (onl di ; 6 1/4 1260 23
staple (only rope diameters 5 o 230 .
from 6 mm up) 10 13/32 | 3500 74
DYNESPORT - OUTER COVER : Polyester 12 1/2 6020 93
[ 5] Cruise lineg 2=
AR 2 7o Spec,
Diameter | Diameter | Strength | Weight
(mm) (inch) (daN) | (kg/100m)
- CONSTRUCTION : Double 6 1/4 1200 2.7
braided rope 8 5/16 1950 45
- CORE : Polyester, braided 10 1382 | 3100 80
12 1/2 3700 110
- COVER : Polyester / :
14 9/16 4800 158
16 5/8 5300 185
MELTAMI FIX
Diameter | Diameter | Strength | Weight
(mm) (inch) (daN) | (kg/100m)
- - ) bl 6 1/4 960 27
- CONS RUCTION : Double 5 Py 600 51
braided rope 10 13/32 | 2500 78
- CORE : Polyester, braided 12 1/2 3050 10
- COVER : Polyester 14 9/16 | 3900 13.9
16 5/8 4850 173
HURRICANE 18 3/4 5500 209
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Diameter | Diameter | Strength | Weight
(mm) (inch) (daN) | (kg/100m)

- CONSTRUCTION : Rope 2 1/12 100 02

. . 3 1/8 200 053

with twisted cores 2 5/32 500 153

— - CORE : Polyester, parallel 5 3/16 550 1.95
. 6 1/4 1050 33

arranged twisted cores 5 576 T 300 5

- COVER : Polyester 10 13/32 | 1900 72

12 1/2 2200 95

BORA 14 916 | 8900 | 142

Diameter | Diameter | Strength | Weight
(mm) (inch) (daN) | (kg/100m)

4 5/32 390 1.3

- CONSTRUCTION : Double S 316 e 24

braided rope 5 1/ 850 33

- CORE : Polyester, braided 8 5/16 1800 56

- COVER : Polyester 10 13/32 | 2700 88

12 1/2 3200 115

BLIZZARD 14 9/16 3600 148

-

il \" ’ ¢ Diameter | Diameter | Strength | Weight
" (mm) (inch) (daN) | (kg/100m)

- CONSTRUCTION : Double 6 1/4 850 34

braided rope 8 5/16 1100 48

- CORE : Polyester, braided 10 1382 | 1750 68

- COVER : Polyester staple 2 s o100 | 109

14 9/16 3400 13.3

16 5/8 4150 15.6

ZEPHYR

- CONSTRUCTION : Braided

Diameter | Diameter | Strength | Weight

rope with twisted cores (mm) | (inch) | (daN) |(kg/100m)
- CORE : PP filament, 6 1/4 420 1.98
parallel-arranged twisted 8 5116 | 1000 30
10 13/32 | 1500 51
cores
12 1/2 2150 6.4

- COVER : PP filament

AQUARIUS
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[ 6] Dock & mooring lineE 2

HE A | 25 74 | Spec.

Diameter | Diameter | Strength | Weight
(mm) (inch) (daN) | (kg/100m)

8 5/16 | 2060 5.6

- CONSTRUCTION : Double 10| 1982 | 2200 | 68
. 12 12 2900 | 105
braided rope 14 9/16 | 3800 14,1

- CORE : Polyester, braided 16 8 | 4050 | 18.13
. 18 3/4 5300 | 22.61

- COVER : Polyester 20 13/16 | 6700 27.1
22 7/8 | 10000 | 380

24 15/16 | 11050 | 412

32 2 3/4 19000 84.0

- CONSTRUCTION : Double

Diameter | Diameter | Strength | Weight

braided rope (mm) | (inch) | (daN) |(kg/100m)
- CORE : Polypropylene 10 13/32 | 2200 7.0
multi-filament, braided 12 12 2600 81
- COVER : Polyester with 1 S5 | 3900 198
16 5/8 4100 | 150

VISION reflexive yarn

Diameter | Diameter | Strength | Weight
(mm) (inch) (daN) | (kg/100m)

- CONSTRUCTION : Double 10 13/32 2200 6.8

14 9/16 5500 111

- CORE : Polyamide, braided

. Polvamid 16 58 | 6600 | 172
- COVER : Polyamide 18 3/4 | 7700 | 190
FLEXON 20 | 1316 | 9000 | 250

Diameter | Diameter | Strength | Weight
(mm) (inch) (daN) | (kg/100m)

- CONSTRUCTION : Coreless

12 12 | 3800 90
- MATERIAL : Nylon 14 9116 | 4700 | 110
16 58 | 5800 | 130

Diameter | Diameter | Strength | Weight

- . (mm) (inch) (daN) | (kg/100m)
- CONSTRUCTION : 8-strand 16 58 3590 76
braided rope, complies with 18 S/4 4940 | 14.6
20 13/16 | 5990 18,1

EN ISO 1346 22 7/8 7350 219
. 24 15/16 | 8610 26.0
- MATERIAL : Polypropylene %5 . 9980 | 306
multi-filament Multitex 28 13/12 | 11450 | 354
30 15/32 | 18130 | 407
32 2 3/4 | 14900 | 463
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Diameter | Diameter | Strength | Weight
(mm) (inch) (daN) | (kg/100m)

3 STRAND PPM

4 5/32 319 07

6 1/4 620 16

8 5/16 1090 29

- PPM ROPE : conventional 10 13/32 1610 45
mooring rope with a simple 12 12 2280 6.5
14 9/16 3150 89

construction, easy to splice, 16 5/8 3890 16
floats on water 18 3/4 4940 14.6
20 13/16 | 5990 18.1

22 7/8 7350 219

24 15/16 | 8610 26.0

26 1 9980 30.6

28 13/12 | 11450 354

30 15/32 | 13130 407

Diameter | Diameter | Strength | Weight
(mm) (inch) (daN) | (kg/100m)

3 STRAND PES

- PES ROPE : conventional

. . _ 6 1/4 608 2.7

mooring rope with a simple 5 516 | 1080 19

construction, easy to splice, 10 13/32 | 1620 76

with excellent abrasion 12 1/2 2300 109

resistance, long life 14 9/16 3090 14.9

3-STRAND ROPES ) JOns

16 5/8 3980 194

18 3/4 4990 24.6

Diameter | Diameter | Strength | Weight
(mm) (inch) (daN) | (kg/100m)

3 STRAND PA

- PA ROPE : conventional 4 5/32 370 1.0
mooring rope with a simple 6 /4 798 22
construction, easy to splice, 8 516 | 1380 | 40

. . 10 13/32 | 2110 6.2
with excellent elongation, / :

, ) 12 1/2 3010 89

good impact absorption v o6 | 2000 —
16 5/8 5190 | 158

18 3/4 6430 20.0
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B Water bag

Cd2E B6 AMF BE A8 oldahst] AHEEE water bag
(The XXL-Refresh water bag)

[O2] 13] water bag JH2ALEI
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(A3 14] =Rl AR



5 stzA/oux 163

(12! 16] water bag M|2F & MX|AFE
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Filatura C4 S.r.l.

- 100% Para aramid recycle 34

(el gkeloh) 49, waR o A

PROCOTEX

Corporation - 2= =294(pP) AL
S.A./N.V, - 100% gAtold Fejz=gl A
(d7]el)

Derotex SA/NV
(7))

ALTEX Textil
Recycling GmbH &

Co. KG
(=)

- Z 292 (PET), 8= 224(PP)5 2]
St Ay Wy Ze AAds 58

- $4E BEE AXE A6 AR




Smart Textiles
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J.R Corporation
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= A

Tiong Liong

Industrial Co., Ltd,

(th=h)

luce | Reuse | Recycle | Renewable

- ZE2H((PEDE AEgsle] oF 2
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Robert Levy SAS

(ZF2)

- p-Aramid, m-Aramidt} ¥ TS A&E&
3t A A staple fiberE A4t

NILIT LTD.
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- A& E: NILIT Ecocare
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Ao % 0] CAe e
Fodg Qs 714 A7istE o] A IF BAo] AdsE AL d]jj
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Total Solution Provider
for Flame Retardant Fiber

Ihh—Aram»d

- otAd FPH o] AL HEA
9] A AFAAS] T/C 65:35%50:50%, Cotton 100%, PET 100% A
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4. QPHRIG2 AX| D H|Z JHAF X =
e S8=0F

§ TAYHO

O Tayho2 spandex, m-aramid, p-aramid % o8] HHFE5S AFH /|Esta o=
o188 BIPUF, RUAE, BF FATE Pdstel NS 5 IR Rl

of thaf A

O Newstargh= m-aramidE 7|8t O AFES AF WA § S 0
Mog Ay, IR, Aee] BAS A7 e, midde 8T

3
she Ropol fgt AT} o] FolA: 9lg

Density(g/cm’] 137-1.38
Glass Transition Point{ T} 270
Carbonization {C) 400
Specific Heat at 20 C, [K)/(K3.C)) 42

60T 4.0-45

Conductivity at SOMHZ
180C 55-6.2

Limited Oxygen Index (%) 228
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O Flame Resistance : LOI > 280 & EZAZXH o7 YatHAdo] -3}, #7438t

e AR e

O Electrical Insulation : Newstar HE}olglu|= A{= v =
]

o
AT U3, wEfelul= solR 20 Kv/mme] Ad AEE A

O Mechanical Properties : Newstar HEFIIE M= 7] AFE BEo =2
et AEE 7HAAL QLA staple A+ FHl= 2= B FAEY vUds I

[e] A~ [e)
258 2 F A

O Radiation Resistance : Newstar HE}o}2}n|= HH= a, o] U*53 AQA =

A ek

YANTAI TAYHO ADVANCED
MATERIALS CO.,LTD.

Nowstapar
Nestar g 8
Taparater a0

etastaféamid Rt
Talr dippedd ‘
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Relationship Between Time and Strength Retention at 300°C Relationship Between Time and Strength Retention at 300°C Relationship Between Time and Strength Retention at 300C
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Strength retention(%)
o
3
Strength retention(%)
Strength retention(%)
o
3

10° 10! 10? 10? 10° 10! 102 10? 10° 10! 102 10?
Time(Hr) Time(Hr) Time(Hr)
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§ PYROTEX

4 Hohenstein Textile Institute25-E Oeko-Tex standard 100(Class

O Pyrotex = H
gsgoes AR Ay P AT 2A2M Bgo] b

= =
— T
2)9] A=

= P90l 43 LOI(Limiting Oxygen Index, SHAAFAZ|<F)7} 43%
3

s} ol dul mohad A 871 27%e 1x|3 9o, olgtu|= & PRI A

)

= 7 N

&
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Aolehs B uteA] YES ok A
£ T1188= TGA(thermo-gravimetric
| PyroTex: 400C &) 2L oA] &R

=2
o] oF 20%l Esto] 7|gf jazs T mupad Aol W v e

o{ﬁ d
g o
4%
I
iy,
A
i
s

analysis,

24 sgol} dzyy &
oo we} PyroTex A5 B8 AFL 248 A F8AE I3} Heomry
et 5A0 848 HrdeREE Hdd

YOIYMER / PRODUCT
gfd  cNitex FOLYMVER / PRODUC

102 80

91 80 /

79 70 f / | I
6.8 60 / / |

[

34 a0l 4 7

&~ o
&

TENACITY

23 20 /| _

0 10 20 30 40 50
ELONGATION %
— ey, = C—

PEN (HM) 1P70 PET 785 PEEK T190 PPS PBT T200
1100dtex 140 1100dtex f100  1230dtex 72 1100dtexf192  95dtex f32
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§ PROCOTEX

O PROCOTEXT EA= Wl7]oo] Aygglar, gta 9 olgjn|= A7t Zadx
SAtoll A At S

—

o wolk EH3} oY=l ATE TS S 100% ST, TN 5o

o 53| metetetn| =, vpeboletn]| =, g 22 Zlo] ofe &
]




§ KRATON

O KratonA}= Styrene7|

Y 7es wAd R

AEA} A
NS sH= 7FaA

}.

B
I

oke] Top-tier 7|92 FFWF
NEXARE 7jjgt

O NEXAR 7}2A1E s3] 3] Addom Pgit 458 o oo &1
g e Bes ¥ 29t 1—}5 Aol oA FiRFHs AAIAA
B a37F YehE R Smart 754 dkel gt

IBS EP SPS EP tBS
88 a8
: . - . + ¥
45 J,'".!‘_ ].!lI| *
AT ;!I _'_,..f""..- TS AT"A Il!i I
1 — | z
. e 3 RH Gradseni
28 _,/f 05
FR - - - - - . o - - : : - -
1] 1% 2 i ] N kL] 40 1] mn &0 -] B0 100 120 140
%R Gradient Timie|manj

o 7FeAle TFH ©FAl Bleel wEt sigErst e vk e A, st
5 ok AYEolw Agol 71

o 7]& 7ls=d v oF W Fxd wE Hoj ¥ 2= Wi X&Ado] Zof
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1A% AAZE paramidAl9} 1T Fe]dddle] F2 AMgstal 9o, U
O Al g% = | e H]‘ﬁl‘g%
o MH-=+= m-aramid, polyimide Ad--1} PPS, PBI, melamine 5 1]
2z AEse ALE e

GCBRN
PROTECTION
SYSTEMS

™ ZiTHi

Istanbul Textie and Raw Materials.
xporters Association

K Gztek Group

TUrkey

COVET
R:Z potennal

MULTI LAYER
SYSTEMS




O AlF Fom= EEA g2 FREFE Ao = o]glgh A& OEKO-TEX
1%L Wo} AHgHE RE Al H2gol gut AL AFF

- 0.5 mg/cm’e] YA wlZ%
- EN ISO 105-A029] w2 Mg A% 4-55
- PREN9J| U9} Q= wkoly ofwl vk

o A7 WA dAre] F71E AAld g HHVE W=

§ TECHARME APPAREL

O TECHARME APPARELLS thvl JA| 24 FA3}9o], AFE =9 o], gdAHTE 2

obsslo] Wt ohueh, 49 L Ao B RE RO ARE Axsw; AL

3 AYdE = egdo] o gl WEkE g VST
2= Z]
= =

=



oAl AlAph 2dste os 20celd @ 15T 2
W Ao AdE Az A%
| WS Hot Meli AEs} Thelm]x golahl 54

/m’ - day, W%}t 10,000 mmH,09] F5Wr A5

al
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o ol#3l V&S Hlgo R AR TE AFEd &3] S =82S I S
| BGR - B
/\’20“0 A
®R
§ NORAFIN
O NORFINE 2l& A&E7|e FAE 2 B #3 dAE 53 4=3 /g
3= PAYd
o 2ggolx BAX V&L 3o AT £ e &2WTAE B3, 7]
ol 7o zhgAloA Helshe AlF
O NORAFINO|A AlFdl= AFEY 5HS HH O, QUWTA, ®% 714,

@D A5 AT 0|83 334 T2, (300800 g/m’e] T HE 77
PTFE, WEoleir|, sheoletul= 9 Eel or|= 44 EFW chet

o &3



nozzle

scrim-supported
nonwoven

supporting

element finest water

e

Manufacturing process — process flow

O Norafin®] 3D & A& Mz Ao F3t ® A EAJ%T olye} 7A =
Lt AMSHE AlE




§ IBENA

O IBENAS ¥l &= HA IS F3F thekst & (duvetines, muslins, molletons,
commando cloth, gauze & scrim fabrics, twill, image cloth)S 7|&3}al o]&

o] &3 S&AFS st U=

O Firefighters turn-out gear : ilZol|A] AY & Qlal 7|Fo] ALS K& 7N

O Welding protection : A, 7}, AA| 54 5 AbHEokel f1g =29 A&

Ve HEY F olE BB A

O Electric Arc : FHtl 20000C 2%=9] At YRS WE3sh= A7] o=l st
258 st

O Military camouflage fabric : 7ol Hgsta Yol s 5 Ae HEE 2
ek

O Protective clothing police : &4 UF-= Q738+ A HH 2873} o=
=]

He & & e e oF i



§ LENZING

S|

[>
™

O Lenzing FRS AEZ QX X
A, YFERY Azd A

A
AL 3ol tigt e s AlE

T2 =] d 2Edg2e 3 BE 75g 7}
s JRE

o WERel g 2 BAe druiy YRE BEsE AU, Lenzing FRE 3}
[e)
B

% 9 2 HA 5 O BAZYE 952
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FRT Baumwolle 100% Aramid 50% Lenzing FR®  55% Modacryl
50% Aramid 45% Baumwolle

Titer/dtex Cutlength

Lenzing FR®, raw white, dull

1.7 40/51
5.9 38/51/70/90
il 70/90

3.3 51/75/90
o 75+90

Lenzing FR®, spundyed black, dull

22 51
3.3 T5/90
3.3 75190

FRT Baumwolle 100% Aramid

make up

staple fioer
staple fiber
tops

staple fiber

tops

staple fiber
staple fiber

tops

50% Lerzing FR®  55% Modacryl
50% Aramid £5% Baumwolle

FIBER PORTEFOLIO / FIBER CHARACTERISTICS

Tenacity
ciN/tex

24
24
24

23

Elongation
%

el il
(4]

o))

e
o)}

15

16

BISFA modulus
cN/ex/5%

@

w

w

LOI

28

28

28



§ PROTAL

workwear]

A ES
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o

< 14
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O Protal 1

A= Al

g]

Aot A EFEAL, B8] A

- Protal 1& PROTEX A+
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o

o] &1L
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Aok 7ieE FAIE ZHAH, €A 94

al =~
RS TSl 22 A% AS AT

Standard Industrial Multi-Risk Avoidance Global Compliant
EN 13537 Tear resistance
EN 11611 Welders

Flame AL

EN 11612 Flame and heat

Hisvisibility
EN 13034 type 6 Chenical
EN 61482-1-2 Electric arc
EN1149-5 Antistatic

EN 15614 Wildland fire

Foul weather | wihen laminated when laminated | when laminated
US Test ANSI 107 Hi-visibility
NFPA 1975 Stationwear

NFPATOE Electric arc
NFPA 2112 Flash fire
NFPA 1977 Wildland fire
AATCC 147 Bacteriostatic

SNV 195921 Fungistatic
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4 AASH

40
N
>
1z
oln
0%
%
>
H
kI
x

B Huvis

O Huvis& = z B T3 < njet °
Vls; U dAEHN 1RI7R AS 24 NS g o2 wetlaid FAL

- o B = -1a
53 FAXE A Holn V&g AL s o

o E3] = PN =
ol FAE 4 % RO, ol prs S8 S
sl Al S AeE : , , oIS e
M R/] 2l & A+ wet-laid HH21S EYE oA H S E Hof Al ze] Iy &
, R/O Paper(water purifier, 100% PET), X137 Fof o5 & o—’]: L-—E ELL
y RLN I} 3L 1(—3: Oo :__

Bobol S8 g

O Wet-laid W] & HOZ 3 = = =
e laid B2 B 7JROR s WAjo]7] wjie] ¥Ao] Fol 71AH
o = - R T 70 < A =
gol o, st8h AgAdo] glof ekdsin, A&A 71Eolehe ﬁ
e L ABA 7)%olghs HolA Hol

Total Solution Provider
for Flame Retardant Fiber

- Meta-Aramid
mid

Bag Filter
Diaphragm

S,

O
A H
HEs



o UﬂE‘r%—% FrolzolA gt = Hx veb ol =2, K 400T o]/de]
ME g7l ol AR oem oM 3 A7 545 Hol

e Properties

Specific Gravity 1.38 g/cm3
b T el e
Elengation at Break 30~50%
PRECERREEENEEE aee
Glass Transition Temperature 270°C
TR T
300°C X 15min < 5%

Hot Air Shrinkage

Ee yldd 1 00T oldel ol ME AT £ g A%H o R 200-210C 7}
A Mg S gls Wdgel $e 24

o ol o [0 RS 7R BZ)

-
.
ol el B4 Axler B3, Ak A §571x Halgo] A
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o Terde Fulzol AL sel oleulEe, B ARAE 500T ol
NE 101 M%7} 30000, Wststo] & Wdd, el 2719

. - e -
v High Tenacity & Modulus ““ Heat Resistance
2,500 100
2,000 ® rBO § 80 PO @
=) =L
5 2
% 1500 £ 60
% Carbon @ 2
'g (4]
s UHMWPE 2 @ PBI
o | 1,000 ® S| 40 PI®
o = m-Aramid ;
E ® p-Aramid £ id @ p-Aramid
500 E 20
pgx Steel Polyester
@ @ Polyester .
0 10 20 30 40 50 200 300 400 500 600
Tensile Stress(g/d) Melting point or decomposition

temperature (°C)

- Properties

Specific Gravity 1.44
Tensile Strength 21~23
Elongation at Break 35
Modulus > 600
Hot Air Shrinkage <03

O PPS AT =ul £ Ful=olM RS Hre, kst 540 s,
LOI A7} 345 Yehli= 2419

Staple Fiber

7 20/30/40/60 Ne



= Excellent wet & heat resistance

against acids, alkalis

; Chemical

Dimensional

~ Stability

= Low shrinkage
» Melting temp. 285°C

o 8o}

- Ak

> oo

op Mo

pu
\=]
T

- B35 g

D 9= : 2uE 3

=1

@ 3heh4 @ slstejaL 5 T

Polyester

~ Resistance

= LOI=34
= Low smoke density

= Continuous 190°C

= Short term 240°C

Z|3E : Bag-Filter, Laundry Felt, Endless Felt, OA Cleaner

A A7IEAE FE s

Metaone
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FH AABE 201395 AASleh MweA S5 AEsE 2 AFE 9
lort ofgmold] AGHE FHE, FHYF 5 BE /SAT0] 4D
Holu} 28 Fol nAsHo] H§A] ANFL FTsHE AFol FEAHS

A8 dub o g gqofst Ta71He Fo7t FEHA. detoletr|E, vt}
ghu|=, 379 PE, Nylons 9| 145 Aol §8A1F0] &+ 7199 =4 Al
Fol ohd &3t d AFo= APFo] AU

JEg Mfsh BE #A AF vIFo] Py, AFAHE 2 A BEE A
F 94U Folx ARRE AFH s1%o] s AAHLE

53] PR T & AF sk #A4lo] =olX|HA TreviraGmbH(FY) 2] TreviraCS
2 RadiciGroup(o]&g]o})¢] Starlight®), Lenzing(Q2~E g]o})¢] Tencel i |
F A2 Y ddAd EgolaE B el a4 fdle FE5/4w, I,
MERI, B, SHE 2, U, R, A4 AT 5 54
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§ PROFILEN® PTFE - Lenzing Plastics GmbH & Co. (RQAEZ|0})
O Lenzing Plasticso|A &= &JF-8 PTFEALS o|&3F tjefsl vgd 8= A7)

- Lenzing PlasticsAk] Lenzing PROFILEN® PTFE & E4
DA Gy T e H e R BEA
D sk wpEAl e
CEAd, FEA, BERY
U8 F UVARE
D AAESY (A2 T FERA] 54)
)

;A AT 2A(FDA £9)

- Lenzing PROFILEN” PTFE #|% )

R depdE ) HE deiE| A o]E HolZ F

712! 1, Lenzing PROFILEN® PTFE HZ Mg &



N MHEMF TSI ZALEM

- Lenzing PROFILEN® PTFE %8 £%
DA, YEUESR A T AR FEE A

(SZAur Bkl ~EE X3g e PR s 5)
rAlo] @ AFE2/HTE 1A

Lenzing Profilen®

PRODUCTS / FG - YARNS MONO- STAPLE HIGH STANDARD
MARKETS (Multifilament) FILAMENTS | FIBERS TENACITY | TAPES
TAPES
Dental Suture yarns Dental floss
Sports Socks for running Spun yams
for garments
Medical Implants Suture yarns | Felt for pledges | Heart valves,
stents, etc.
Medical textiles | Garments
Bed sheets
Wound dressings
Protective textiles Spun yarns

for garments

2l 2. Lenzing PROFILEN® PTFE &

AINEE - TM (BY)

o zAZFsH/ AT Hol AN FEE 20124 7)F v 639, 53 339
&, oPrlob/ el 1798 FFolv, 201874 A&l HFOR F 32098
e, AATE FAOR AFAAFET FAPIATE i B Hoky

o MYAE AELE A AF AT 5 AP aTEA ol vt
83 FEoE A2 2Ae ITEuE V€ A5E A &80] &dt

0 ITMelAE AAATA] 58 T fol F2 71%E S8t A
22 e 2ABE Az e 2%
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U A4 2ok

B Purotex® - Devan Chemicals (>]0d])

o #W7]e] Devan ChemicalsAk= &, W4, Wl W% 5 HA78 71548 7 =

’ =
A ARIAZ AR A8 HEA AL 1Y BES @

o 20134 =928 AXHAME B4 WA % ALE FHo] $53 prg
S 2705te] HAdE ko, 20159 HlaE Y Aol E ol
of TaE B ZaulologrE olgd WE, FHs]

Purotex® Alg]=zZ A7)t

AZRY 743

- Devan ChemicalsA}¢] Purotex® AEF o FgQ EAX
;3 Zaulo|9Eas o]get WE =], A=Y JHEA Purotex”
_:l

D RAA ] R Tdd e B4 ZTEnlo]QHAE o] &3 A kAl

- Purotex” active probiotics @ Control allergens
AR AET] e dEA FEEER] Der p 17
o QlAlo] F3)3F Bacillus strains ¥+ “Der p 1S G208 A7
: mfo]aARME ]| Bacillus strains 7 HAH 7}EA # g

Probiotic spore bound to the textile — wash durability

Jzl 7. Purotex® active probiotics : Control allergens
(Z4£&0| EHX|=l Bacillus strains #3)



Sample Sample description Der p 1 content Mean Reduction
no. [ng / cm?] [ng / em?] [%]
11 85,0
1.2 Untreated sample 107,9 87,1 0
1.3 68,5
2.1 9.7
2.2 Treated sample 8,9 ?.3 89,3
2:3 9.3

J2l 8, Purotex® active probiotics : Control allergens X2| XM= U2 X| FL=ZE MAHS

- Purotex” active probiotics @ Insect repellent
© Bacillus aerius &+ A &27] 7|94 vi&

: mlo]m B ML Bacillus aerius 7 BAH 713A 28

Aedes aegypti
50 sy
5
% 407
£
©
—
e
£ 30 =
o 1
3 o o [ I
E 20 = il I
= - -
109
0 1 '. L] g T T
water medium I ] "} Vi

=) Purotex® active probiotics : Insect repellent

AMe| M= Zefgof w8 27| 42
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- Purotex” active probiotics : Self-heal concrete

: Self-heal E2& HASH g EFAE A

Common goal: mimicking biological systems
6h 1d 2d 7d

J2l 10, MBS ARAIAY DY

o @z}, ABeholE B 3, B, NPVAZA Fo| v gaNe Rols
2 FEHGL oA A4
= A3z ol@Ho] A4

o PAES WAel mave A} AFYA Al kel A A8 &
o S0t A4 ok shelol gt A0 9 ATE el Az 4
(3]

O Z7}F w2l Iy A5 AFHA|Q) Robert Blondel Cosmetiques, Lytess,

AB7 Industries 52 o] HAA|S] Frof 3FA] ks

2AGA Q] Willy Hermann®] A Z2WY 7|5 7HAlE YAdE 1l e A=
anEs 9y Aseen, A8 B45el 2, Saelng 5 FAL wS
$ralele
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0 20136 270E Schoellere] ¢kEAY 27l iLoad®e] ALolw AE] A
Avantex A8 AAIE AlZog ol HAFM = BEMY 278 is

0 54 Cell SolutionA}ol| A= gfo] Aol gaksl 22l HIEMWIES} HAedS &
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NILIT INNERGY INVIGORATES THE BODY ENHANCES
FPERFORMANCE IN SPORTS ACTIVITIES AND MAY HELP

TO REDUCE THE APPEARANCE OF CELLULITE.
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emana’ benefits

P> Better thermoregulation

P Faster recovery

» Cooling effect

P Comfort in mobion

P Less oxygen
consumption

Makes you STRONGER

Mekes you COOLER - s
Makes you FASTER . | w Independent Lobs - baa Mao Nons-Tech €., Lid
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39 Kanecaron® FQ &%
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H Antibacterial 12 Odor control
. Loga"_ﬂlml_c_\{?lue & Decrease rate (%)
Sandad IDO%cotton dloth SW%Kanecaron ‘Polyester non-woven dloth 145 Kanecaron CuIJagen Fire
gt cottun dloth EaeniiEdon: ‘ (shoe material) non-woven cloth(shoe material)
Contact bacterial 20X10° .
concentration (units/m) A Ammonia 7 95
Immediately following contact. ~ 4.59 467 458 Aceticacid 20 89
18 hours after culturing 7.8 7.13 241 Insovaleric acid 4 56
Growth value 33 i b Odor limination test method-Japan Textil Evaluation Technology Counc, odor efimination treated
Bacteriostatisactiviy - 08 55 oo i
Anti-bacteriatests:  JIS L 1902-2008 Bacteria solution absorption method/ Pour plate method St onset concentaliotysmple e ﬁmco : éﬁggg m} ggcan?,

Used bacteria species:  Staphylococcus aureus aubsp Aureus NBRC 12732
10 times washing treatment using JAFET standard detergent (40mi/301)
was conducted

72l 13, Kanecaron®o| &AM

Pre-processings:

I Kanecaron Collagen Fibre material moisture control.Twice the
moisture control of cotton

Absorbed/
desorbed moisture
(ma/q)
201 [ Humid condt
(ﬁﬂﬂc /séog;;ml_l‘)m Kanecaron Collagen Fibre (150g/m?)
150
Dry condition
L J\ : (25°C/40%RH)
= Cotton (140g/m?)
0
60 120 180

Time (min)

®
2l 15, Kanecaron 2| =& =A==

Insovaleric acid=38ppm/100cm?
Pre-processings:10 times washing treatment using JAFET standard detergent (40mi/301) was conducted

712! 14, Kanecaron®e| %A

I Flame retardant Limiting Oxgen Index
PVC Fibre s s s s s s s
Collagen Fibre |
KaNECON | e Five ighfame et grace)
Modacrylic Fibre (general grade)
Aramid Fibre [
Wool Fibre
Nylen Fibre

puoresirmperin g el e iy
A e v
Polyester Fibre
Acrylic Fibre
Viscose Fibre
Cotton Fibre

10152025303540

Flammable Non—ﬂammable
®
J2l 16, Kanecaron 2| HloiM
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- - - - ——— FrecisETu
Pore Size Distribution
......... Spunbond
Monwoven Fabric

100
90
80
70
B0
50 8§
40
30
ol Y5
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Freguency

-
-
1 el NN T Il Il

o] 5 10 15 20 25 30

Average Pore Size (um)
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“lustration
Precisé- Spunbond Nonwoven Falbric
Spunbond nonwoven layer

) 4

e

N / :

Ultrafine fiber layer

Resin

Permeation to the rear face is impeded Resin easily permeates to the rear face

72! 19, Asahi KaseiAle] Precise™ 243t Hjjz|o{Ad

- Asahi Kaseir}e] Precise™ FQ £1%
B e 9 EAA, FER, el 5
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B SoftWick™ NW10 - OMNOVA Solutions (0|=2)

O OMNOVA Solutions9|A+= PET, PP, PE 59| AFA RA T THAEE 3
0 =3l 2713 THAS HoJslE SoftWick ™ NW10 7F3A] 270

O SoftWick™ NW10 &F4e] A asiel RAze Shd F5AT 2L
Rojahn, AAARAE $5

- glA, MYAe 24, BEF 5

|
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o Softwick™ Nw10 A4

- oAb o] A mEA}

- AL FollA Eol gk g 2 3]Xo] fo
- o] 1 FHE]

SoftWick™ NW10 Performance
Handle-o-Meter Softness Test Wickability
8" Sample (AATCC TM 197)

32 40

28 35

24 30

L 2 5 2
: ]
= E

2 e = 20
=

12 15

8 10

4 5

L
0 0
Softwick NW10 Untreated PP Nonwoven Softwick NW10 Regular Hydrophilic Softener
Treated PP Nonwoven Treated PP Monwoven Treated PP Nonwoven

B Machine Direction ® Cross Direction

T2l 21 OMNOVA SolutionsAte] Softwick™ NW102| EHE I} & S4M

a2l 22, Softwick™ NW109| 44



B Cellulose Hydropolymer Nonwoven — AsahiKASEI (&2)

RAE e BEALES B AW % nFSF 50| »
e —Hrzr 27
o $E AN B BE3e] WO @ 270 242 2§
271 §2474
P95 A, WA, AR
AFSFE R e ALEA
p
OH . u OH :
OH e
Highly
functioned
OH OH OH  Jp:
OH- gro modify ’
\_

T2l 23 Kanecaron®o| Eo

Cellulose Hydro polymer
nonwovens

Contral DS0.0 DS0.3 DS04 DS0.5 HemCon

Ohta et al, Journal of Bioscience and Bioengineering (2014)

J2l 24, Kanecaron®9_| XeHEM

HIHE

Gel forming with water by modification

Non modified Modified

3 times absorbency than non modified

5 Water absorbency
Non Modified 6.6 (by weight)
Mofified ==

0 10 20

By AK test method

T2l 25 Kanecaron®o| nE4A

=1 o




7. olz/Az 225

2_ wlo]e Fo}

I Qmilk® - Qmilch GMBH (£2)

o Qmilk®=

oX

- Qmilch GMBHAFS] Qmilk” F8 5
id%ﬂ_% %EH A

Z 1. Qmik®

dHE Qmilch GMBHAR= B0 Q.

=
e vAE RE ol8% TS ARE
A

=2 7oz ¥

tete] o FAL-E A, At

Test strain

% reduction after 24 h

Staphyllococcusaureus

99,05

Escherichia coli

299,83

Z 2 Qmik®

DIN 4102-1

about 15 sec. flaming

DIN 75200

about 15 sec. flaming




Denisty (g/cm’)

Decomposition (°C)

Moisture Absorbancy (%)

Tenacity (cn/tex)

Semicrystalline
(meltspun)
Polyamide (PA 6, PAG6)
Polyester (PET)

WIU

YjJu

ZALETM
I 3. Qmik® 2A v|n
Qmﬂk® PA 6.6 Polyester Rayon
1,12 1,14 1,38 1,52
200-300 320 - 400 - 250
13,6-16,3 2,5-3,1 0,4 14
10-45 40 35-60 17-23
P talli C linked struct ;
ar%rt:;:i?:}me ross (l{:;n;% irIJEn;uc ure Cr,;::::::;.an
Cellulose (Rayen) Hesiwes
AN IR
\'\\'\\ |\| \\.\\“ \\ ‘
\\ \ |||‘ \\\Iﬁ\\,\' \m H
\ |\ I \‘~\\\ ) )
Al \\'\\\\ W\
\|'| “ I Hll\ I |\ f'l
\ ]\h | H fl
w ‘i‘l\\l ‘ ‘.f/l/ll
||l |||\|||||H J }IIIJI‘J)
a2l 26, Qmik® 2xXE=x d|w

Baumwolle

a2l 27, Qmilk® AX) ZHARR

Wolle
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g I I I < I = I A
o 4 &

o =2 &
& @ ,290% \§§2 &
ol
&
$°
Qc}‘§\ [kg CO2 / kg final product]

72l 28 Qmik® 2xf CO, NZt&1} H|m

three weeks six weeks

PET-Flasche

550 years
PET Bottle

Kunststoff-Einkaufstite
Plastic Bag

werpackungsfolie 3 wears
Packaging foil

] =
Maiskolben | & month e .
Corn co b et ~= j—

amilk 6 weeks |

- Qmilk® g 8%
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>
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=
o
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AEZ O~ A Foresse |
% A7t Fo & &FUAL

4=
99, e 5 ke B sbsstel A9 % B4LAe HH v
5

Nylon 610 FA] 2 A& "Amilan®,
;g zbS-(caster oil) =5 7 sabacic acidE o] &3fe] =3
P, e, gZdeld, 5Yd, A%, Aeddd

P AER, FH 79E, ZtydolE &)

Nylon 1010

: YupRlf-(caster oil) FE& -2 sabacic acid®} decamethylendiamineS 5%
Sho] SHUALE BidehuE WAl
732 Nylon 6103 fAbelH, €A 825 N Foll U=

Nylon 56 A+

ol mEAls) B
: ofn|:=Ab Lysine B8 7
D UAE 669 AV
 oluislo], 2eky 5

sholoule fal Rl A 9 ¥
S 53 o7 1,5-pentanediamineS o|-&3}e] 3t
$HH BUEE AW, FH4 5

o2 f-A)

o
&S
[e]

- Bio-PET A
H= GevoAltZFH H]’°]9_Uﬂi\_ 2 pxyelneE FF
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