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Forum 0 I Trend Forum
3.0 U windaw, upholstery, flooe
3.1 1 wall. window, upholstery, floor

Foyer 4.0  technics
41 1 windaw, upholstery
dessgn . 4.2 design, technics
51 sun, deco systems, tachnics

6.1 window, uphalstery, sun, floar, wall
Asian Vision: Pramium area Asia
6.2 1 windaw, uphalstery, sun, fioar, wall
Asian Seloction: Quality suppliers fram Asia

6.3 ' window, upholstery, sun, floor, wall
Agan Foaling: Jont-venture stands

and guality suppliers from Asia
Presentation areas
Forum 0, Room Agenda | Trand lectures and presentations
4.0 Saal Ewropa | Digital Printing Confirence
Foyer 5.176.1 © Contract Squase:
Muating place for the contract sector
Gallsria 1 Loctura Squans: Webchance and

lectures on the subject of sustainability

Slate Sl 103

80 W' bed bath, technics

9.0 W bed, bath, table
Galleria 041 madia

100 B bed, bath, table
Aslan Feeling: Joint+enture stands and
quality suppliers from Asia

10.1 W bed, bath, table
Asian Selection: Quality suppliers from Asia
10.2 W bed, bath, tabda
Aslan Vision: Premium area Asia
10.3 W bed, hath, tabla
Aslan Fesling: Joint-venture stands and
quality suppliers from Asia

1.0 W bed, bath, table
Muore Styla: Premium Collections Fashion

1.1 W bed, bath, table
Muore Clasity: Premium Collections Classic

T B QPoLes Speciised Can be Iourd mamnky
n e hals e above.
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- Rejuvenate Craft!
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The main website

www. heimtextil, messefrankfurt.com(1 EA} {&)
www. heimtextil-blog. com

www . facebook, com/heimtexil

www._ twitter,com/heimtextil_fair

www, youtube, com/heimtextilfair

Wall paper
www _arte-international, com/

www _alhambraint. com

Digital Print
WWW, spgprints, com/

www _kornit,com

Deco
www, apelt,com/

www _alois. it/

Funiture-fabric
WWW,_ para. it

www, consorziotendaggio. it

\ \/ 41 \\,
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o Windows
www . coulisse.com

www. schadebo-diy. nl

o beddings
www_ billerbeck info
WWW ., centa-star, com

www . dibella de

o Bath
www _ kleinewolke, de
www, houseinstyle, nl

www, desigual,com
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1) 71ZF @ 201493 1€ 274(Y) ~ 30¥4(H) (4€7h)
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2,>. F8 HgZ/arHo MeHIE
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HOgZ 45 JAAS
7}. PTFE Yarn(Lenzing PROFILEN® PTFE)

1) PTFE M99 £ U LM
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717

- PTFES] ARG (LODE ek 95 FF02

W54 9 uv A
- Lenzing PROFILEN® A|Z.o ¢1713]
waetAl AL nlAE Sl o

At ekdA

Y

- PTFE Arsh QAR oo AF 9 vitid Pobe] AT =

1) PTFE A+ &=%70

PTFES ©]-&3F vt 2 7|54 df2e =47

- AlEe] FE(HER, B, ZEH o], Bl )t A8 Hok(X| g, =
r=g WA JSAER WY AR/, EsE HAi8)d
W] of Zo] A7NE

Mr
ke

m\m

=
T

Lenzing Profilen®

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

47
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PROFILEN 4 3}=]
25 whAjek ol&
PTFES] @& wizk &

=t

- | Sl =y 74]—r(J4 o 245 HI)
il

PROFILEN® PTFEE PFOA(Perfluorooctanoic Acid,

Saj=2)glo] 100% PTFER wHEo]A. PROFILEN®

Suture SO} A%k 2 g HEFH =2
FAGEE BAS Suture HSw A2 *dE
2 7}AE Ee %74 % B9l PROFILEN® %
A G7A dEREC HAHSIE Sl
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- B 2

Lenzing PROFILEN® Suture S

LPS /0 3/0 {0 5/0 {0
approx. USP USP 2/0 USP 3/0 USP 4/0 USP 5/0 USP &6/0

approx. EP EP3 EP2Z EP:5 EP1 EP 0.7

* LPS - Lenzing Plastics Suture
USP - United States Pharmacopoeia

EP - European Pharmacopoeia

- FRE8E I, AR

i

S, 22, dEHE 2 AnEAE,

[e]
- A o sholu(EM W)
- AERox BEF
- me A 2Eo]Z ol
Sl A BRI ARG BRI A=
- s AAAEA

- 24 (hydrophobic) % 423 (oleophobic)
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L}, Wound care dressing

A o8 St ARAPE o, diEdoe @ vdsh= Equimedical
itel et BCTit 28]3 #W7]oe] WILLO-PHARMAJitS] A|ZE-S 27)3

1) Equimedical(NL)
71 Equitamp®

o AEZ QA H|AFX(open woven structure)
© pH 5.5-0.0
o WE A LI (2-43)
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t}) Equispon®

22#H X (uniform porosity)
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o FEET WX = S I
o 70% T, 30% Bhd

o FAdol glom, wdl d=

2) BCT(Bio-medical Carbon Technology)(TW)

7bH KoCarbonAg®

o PET RAE, 239 #4s} Gailf el p
YA|&= 0.1mg/em o] 2] /35 )
o BHF W AU HBES Bk 59 44 B 448
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Fi

begins with ﬂ BCT
4+

Garhon
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0
LS
A
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0 O#E

X
G

.\qe\'f’oawd i . ca'bon
\

S
Absorben \

. \ )

Absorbs exudate
Anti-bacteria }
Decreases bacteria
colonization and
Anti-adherent

wound infection
Minimizes adherence

to the wound

: |

W) Carbon Fiber Fabric
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.
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w

EJBCT
Silver Activated
Carbon Fiber Fabric

Bacteria _Test Image icrobial Rate (%)
Multi-drug Resistant
Acinetobacter baumanii 97.92%
Test Report No. SL100P8293
Acinetobacter haemolyticus
Test Report No. SL100P80368-7/13EN . . >9999°/u
Enterococcus faecalis . . ~99 99%
Test Report No. SL100P80368-8/13EN
Pseudomonas aeruginosa
Test Report No. TFFOB98 @ . >99.99°/0
Multi-drug Resistant
Pseudomonas aeruginosa >99.99%
Test Report No. SL100P80368-4/13ENmM
Methicillin-Resistant
Staphylococcus aureus - o
(MRSA) 99.99%
Test Report No. TFF0B91
Escherichia Coli
Test Report No. TFFOB100 @ . >99.99%
Klebsiella pneumoniae . . >99.99%
Test Report No, SL100P80293EN
Streptococcus pneumoniae >99.99%
Test Report No. SL100P80293 ° °
Vibrio Vulnificus
Test Report No. SL100P80293 . >99'990/°
Staphylococcus epidermidis
Tsstgepynn No SL‘\GDPE[’;BB'EWJENM . . >99.99%
Aspergillus niger
Test Report No. SL100P80368-1/13ENm >99,99%
Item No. BCT-AgO1
Weight (g/m®) 70+10
Air-permeability (cm’em?s) 357
BET (Specific Surface Area) ( m°/g ) 1000
Ag (pglem?) 3010
Standard dimension (Roll)
Width (em ) 125
Length (m) 150
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3) Willo-Pharma(BE)

7b Willomesh®

. ®L
o Willomesh += ¥t 5o B34S

- 100% polypropylene
B INE I EYE EESE)
- 1SO 13485 Z7olA AL CE AF(class 3)S 25

D, Zofod, () dets R B (JF) e s om Y
EMT 8 Bt AIRE = US oIz Jz|(18kg/ent)
32 7H&

b Willocott®

o Willocott® e 0.48mme] Tt v @Z EXo g zH o] &4 HAi
33k,
- Willocott® AALT} E= 100% AA BHGZ A%,
- BE 2ALH g & Foll 4A ot F JA=F Aol Hzt

o

pass
P o
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12x12mm
12 x40 mm
12% 75 mm
20x 25 mm
20 x 40 mm
20 % 20 mm
30x 30 mm
40 % 40 mm

(A8H o2 gf Reigt (A8 ek MRzt (OE) 87KK|Q] MZ CE
0| HoiMq LI2A| oM, stio]  EFIt US

APt 220| 2o 5

th Willocell®
o Willocell®e 100% AFstd A AZ2 o »oln], golsl A=5o]

Jem, AFFHED)7F 7

- AR e, BAE v, 2R e, WA Sl AR
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o Surgicryl® 910 Polyglactine(about 30 days

wound support)
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Braided and coated multifilament

Polyglactine 910, a copolymer made of 90% glycolide

Composition
and 10% L-lactide

Coating Poly-glycolide-co-L-lactide and calcium stearate ({1%)

CFsl) 56~702 Apelel A 47k dofdt

219] o] F QNRBEE 40-500% FFO2 A5

Absorption

o Surgicryl® PGA Polyglycolic acid(about 30  E{BN@[@R71E
e %

POIYGIYCOUC ACID.

days wound support) —

- AE 57

Braided and coated multifilament

Composition  RZSNZITC Al

Polycaprolactone and calcium stearate (1%)

CFrEal) ek 60-908 Abolol AA F47H Aol

Absorption _
: 219 o]T QAR LE 40~50% FEOZ A

o Surgicry1® RAPID Polyglycolic acid(about 10

days wound support)

- AF 5%

Braided and coated multifilament

Composition REONZIYCe IS !

Coating Polycaprolactone and calcium stearate (1%)

OFRa) tie 290 AR E47 Aol

79 o]%F AP EE 50% FEOE AT

Absorption
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o Surgicryl® MONOFAST Polyglecaprone 25

(about 20 days wound support)

- AE 54

Monofilament

Polyglecaprone 25, a copolymer made of 75% glycolide

Composition

and 25% €-caprolactone

Coating None
hral) theF 90~120d0 HAl F57F Ldole

79 o]F QAP EE 60% FEOE ABHE

Absorption

o Surgicry1® MONOFILAMENT Polydioxanone “
(about 60 days wound support) R ~
- AFE 57
Monofilament
" Polydioxanone, a polymer made from polyester poly
Composition
(p-dioxanone)
None
: Crria) dizk 180~210d 0 AA F47F doid
Absorption }
29 o|F ARYEE U 500 FEOE At
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o Catgut Plain(about 10 days wound support)

PLAIN

- AFE 574

Twisted multifilament with a monofilament appearance

Strands of purified collagen taken from the serosal layer of

Composition

selected bovines, Origin from BSE-free classified countries,

Coating None

k3
Absorption
S ron Aol ALga whl Bal s SEol B8
W s we) F4

o Catgut Chromic(about 25 days wound support)

— 9

Twisted multifilament with a monofilament appearance

Strands of purified collagen taken from the serosal layer
OfolglolelTiile]g BN Of selected bovines, tanned with chrome salts, Origin from

BSE-free classified countries,

None

Absorption
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Wb EESA A

6 Polypropylene POLYPROPYLENE s

- AE 57

Monofilament

(Ofo]loleiTii[elg 88 Polypropylene, a polymer of propylene

None

A\oklelfelifef88 Non absorbable

o Polyester
- e h

- AF 574

Braided multifilament

06107 ofo5SHi[e]g Y Polyester - a polymer of polyethylene terephthalate

Coating Silicone

Aekeliai6i8 8 Non absorbable, AgZ2]o| 93] AA]3] =3

o Nylon
= B g

]

AE S

Monofilament

06107 ofolSH[elg Y Extrusion of polyamide 6.0 or 6.6

Coating None
Non absorbable, AgZ2]o|| s A3 44
Absorption B EEERDIEEE EACIEtE PE-R-REC) [ WA XN P A T

A Fo%
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o Supramid

UP@/}MI !.

- AF 574

Twisted and coated multifilament

06107 ofolSH[e]g Y Polyamide 6.6 strands enclosed in a polyamide 6 sheet

Coating None

AL Telilela Non absorbable, Z3rZ2]o o3 AA3] A=

o Silk Braided(Virgin)
- — ‘

Braided(Twisted) multifilament

Braided(Twisted) fibres from the cocoon of the silkworm

Waxes / Silicone

Monofilament

Iron, nickel and chromium alloy

None

A\oklelfolifef88 Non absorbable
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1) C.V.MEDICA(SP)

h d3g Bag

(2

o Dispobano

~ . ST - upeAelE 2EA
s = - 9AR ALE, U3

- WS ulRo) ALg
- B, Fogk AZ= (A pH 5.5)

\\\\\
AW
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6 Dispobano Biodegradable

- ARSI 2EA(PLA), B

Bl A g
¢ Dispo Foam
S HE AEA AFE
- e Hed 28 AEA

e

o2,
[-'O
© =

e W

oo
e Ho
=2
Y
%)
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6 Dispobano Biodegradable

SRl gl Aslg 94 =
EX
-t )
o Dispobano Biodegradable
Dispoboy e
=N e L
bal o= W 4R TakE A3
| (= g - 998 wds
!v f‘ J .

6 Dispobano Biodegradable

- ER]lo] ARE, soap free & rinse
free

- AolIA] el7hA] W 3
ol A&

- AAEAA ] WA AR s

Glowet
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MODELO PATENTADO

(O8) =4 22 =0 (J8) &oh/aHo 13 (agh =87s
(el atxt =& X)) e (2 & & =25)

Az = 23717 Q) 830
(Phototheraphy)

(dgl) ol ojEe|~
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2) WELCARE(IT)

7D Aok 9178

o SINAQUATM
- B A% AR AF: RS2 Golo] TFE B ool
=% Fsh Aue =gs »

- Medical Device Class I

rir
o
12
_?ﬂ
B=)

- High tissue thickness, 100% Viscose(100 gr/sqm)

o EASYDERMTM

- Rrgo] el WRIA} A

-3 AFS e AYE A4S s
- maHel A=Y AAt FEuL
W8, AU B9 Y, N EEAE S AHE

- Medical Device Class Ila
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1) Schoeller Med(CH)

w

ojp
O

11
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ol
8o

el
.

Al wha) @z 7)o s

I

Nt e

5=
=3
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/

(22 AN o
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of ot
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CH AEQ| AFE
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o AR X
o2 0| 0iEE

27|
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4= daop| miEol
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o 7} 54

. E|TEIAE! O|Lt|0|MAH 2AH2013)

o] A|Ei= EMPA, 2¢]28hdkalnlu] AlE] N techtextl|2013
nn nprize

9te] FJoll o) éEVMW 7HeE

schoeller”

o BN
I

L By
e
(03
o
°
©

ok
N
S
I

o AM20| ZHHEE RICHAIE
L3342 A EXE Addl A ES} 7o)
e ffo A9 ARED 5 QAL AL
&3k7]o ZbAska bAS 5ol Fol
A3, AT glor] Al ohue)

AEHQ §ERE AP,

o Ag 24
(Lying area)
- 42% Lenzing PROFILEN®(polytetraﬂuorethylene)
- 27% Lycra® T400% (elastomultiester)
- 20% Polyamide
- 10% Polyester
- 1% Antistatic yarn(Nega—Stat®)
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(Sides)
- 42% Lycra® T400"(elastomultiester)
- 32% Polyamide
- 20% Polyester

- machine washable at 60T

- suitable for chlorine bleaching

- suitable for tumble drying

- iron at moderate heat

- dry-cleaning not possible

- suitable for professional wet laundering

- do not use fabric softener

) 247 &%

o AF 54

g clge AF adF 42
- HHe] WA 7] BE 54O

AR (ES), Brstlad)os
74
- 3N Fo 2 FAE 4FdE(einlage)
_% é_"_._%(pants)?l—q] )]\:]1-?:}6‘]_04 7:(_][—% \ Rutschsichere Unterseite mit

Membranschutz 7
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Damen Safety Slip Damen Safety Herren Safety Herren Safety Slip
(siw) Pants (siw) Pants

O

Damen Slip Damen Pant Herren Pant
Einlage Einlage Einlage

2) REHA ZENTRUM VIERSEN GmbH(DE)

o Spacer fabric(~40mm)& ©]-&38t &3 oW W A YR AL AF

o F717d 728 FELANE AHEste] AT S FAE s &3
e o

o Spacer fabric o}2]o]l PU foam(80mm)& AF&3te] T4 24| 7l&

Skal, &% 7hs s WA PU cover 58 ARESte] ofujvt Al X T

N

o WEalx, WARE ole} HEZWE Aol AR DA o] A=
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3) MedSource(US)

o0 Total LIFTERTM

. o =
_ T F, }, 23]
=
_EXR

- 225kg7HA = < =
- 49gollx] 8T g7EAl A B0l &€

e _
o7 WA &3to] 5 \(a
HeAE AT Eohen 3P N
K

- 2AFes @A kgl 39

G4 BelolaE A% Agon g Azl

4) Medical Index(DE)

o X-ray protection
- xA A 24
- Lead Equivalent
Front: 2 x 0,25 mm Pb = 0,50 mm Pb
Backside: 0,25 mm Pb
- Material: Metallic-lead Tissue taffeta with polyurethane coating

and silicone or fluorocarbon Impregnation,

- Ao R
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- Front Apron - Double Sided Apron - Skirt and Vest

- Accessories
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27 F7kskm Q7] Wl i 15% o) 44Ekn Qe
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2 AwE %

AF A2 Ao AF AF 5
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1>-- ISPO Winter 2014 F A2
Ha) pig

SPORTS. BUSINESS.
CO NECTED.

AXET - A FALE=ZEFHAA ]

(International Trade Fair for Sports Equipment and Fashion)

AAZIZE 2 2014 19 20€4(H) ~ 1€ 29094(F) (4¥47D)
AAA A ¢ = Hdl(New Munich Trade Fair Centre)
Z3 : Messe Munchen International

AAEA 1 104,720m*(F AA] HA)

2014
ISPO Munich

AAE 74 0 Z 16703 Hall A1~A6, B1~B6, C1~C4) 26-29 Jan 14
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=¥z FgYEE 9%
AA A 7V 23 7 o
oFst A2l ISPO H3l 2014
e
Fz o|fFd st 7eE
F7VetaL, =543 HUAsH
o o] ¥ B AFE Al
33t7] flE 2EHA 54 0
= Ax3a FAE A

' (J2l) ISPO 2014 Hall Map

7l =8, ddy ]9
54 998 24317] 9 doloe HueS fgk Wayly 7jed 311,
g2l Al ohFst 1Y oS AF37] fI8] Aol ouAE AHEEe
FIR 2217} FA4lo] =

S A3 AME FEA ICT AT HlasaAyt 232 AFS 913
ntEZE dolElE Ve Al & vl AR AH

ol Ao FEI Wk MRE JdE wgolrt d Ad B BHeAs &Y
Ao Jhdair AEola gl= FHARA 3DeFX + Al2HE HIRSH] $4
Y Houdini 223227} #3242l 21373 Il o3 A=st o4 o8 FRkE

BEDROCK Pants, "]=r HologenixAF7} 7Rkl 4 & @] 4 (FIR)AI-¢1 Celliant,
=] YEH 18o| A|¢Fst DryDye 44, FalkeZ} 71202 t]x}elslt A7)
=8 Skiing Air Insulation, Finland®] H™7]%7]9Y] Myonteco] AHQl &+
S5 E¢ M-body9]
smart Short A|2]%, Odlo
A we 9 ob
B 27] olygofdl
Muscle Force Warm Al
2=, o]xgfdo] tho| &
Z& vlo]A NILITS| B
L2718 fiberQ] NILIT Heat,
Bee YA AR FAAE
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Down Blend, =2!2] Moticon
A} Ak AREAe] AN
7h & Al A1 OpenGo
Therapist insoles,

AE GBEDescente’} A

3(:3101‘
1FY’ECMN

¢F3} Platinum jacket, Parahem

W-Motion Hooded jacketa} I
Mizusawa Down Shuttle jacket (&) Mizusawa Down Shuttle jacket by
oJzo] Ak HY 2= 1) Descenteinov-82| Ultra vest

o|AR FH3F INOV-82] Raceg Ultra vest?} Elite 315 Soft-shell Pro jacket,
MA AN 71 FERE AntESF{ HAIZ sensor -2l v]= HeapsylonAl
o] Sensoria A]2E] Eo0] o] A|Z [SPOA FE Hke product S0t}

M Hall A1, Action M Hall A2, Action

“" i} o G
ﬁ“ﬁﬂf?‘

1(p [I tes |

A1T A2E %j%—zi?l Action Sporte] FAFEo] R = ot} A

HHES AY JrE" 2¥x=E
o]@yojel Adrenalin Sport iy
635] oﬂ/\d)\}_z_A EE’J—X—]?—‘ o]
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M Hall A3, Action

A3 Halle thefsh =¥ =9 0]
A=y A oHst, 1= F
AXe SAes FAHE Folrt
LI S R S BN
EA#] 189 Jack & Jones Tech
2 @A F=AEAA 7P 4EH
ol Y-S skl QU= HEEAYD
Fo] ONLY, VEROMODA, Jack & Jonese]| ¥ o]o] o}-2%0o]¢l Jack & Jones
Tech7bA] F=ol &8 44 L
£8% T T ob=o] Al
A A EE Ad F de Ake
Azt £ o] FlME= Jack &
Jones Tech®]o|= HFZQl o=
o] 2¥ = oFo] 73521 Patagonia,
NORONA, o]gz]o}e] BREKKA &
I SAZEHIAA 3o MEs
T2t A7) REA FES =2 9Yo|e AE=E} Kari TraaZ} AF21¢]

0|58 4 vk B A= Kari Traa’7} =X T}

o 19 |z

(A2 E290|e] AE=AE} Kari Traa

M Hall A4, Ski M Hall A5, Ski

Hall 5.2} SKI Zonedl|A]+= Nordic XC VillageE T34 FHY 27]|o01E
oA 71 ¢17] 9= B#ME=E9| Nordic Cross Country Ski VillageE /33l

A FE ool A}l £7] JIE2EZE HofelM HoFal it
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Nordic XC VillageE TA% F8 SKI ¥ Bd== ey g

BLIZ ACTIVE EYEWEAR / ELPEX / EXEL / FALUN2015-FIS NORDIC
WORLD SKI / CHAMPIONSHIPS / LILLSPORT / MARATHON SKIER
FINLAND & INTERNATIONAL / MARWE / OPTIWAX / PELTONEN SKI
REX SKI WAX / ROLLERSAFE / SKIPAC / STONEHAM / SWENOR
ROLLER SKIS / SWEDISH WINTER SPORTS / SWIX / TAC-STIC / YOKO
RESEARCH CENTRE, MID SWEDEN UNIVERSITY / THULE

Ao mpAeE F3be wix|EE A
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Munich®] S-S 2 & &= A 3t

oho10%F FmErE ER de ¥

e WEAS] o Bkt A2 vl o dolANt AA] FHALe] =
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M Hall C1, Health & Fitness

W Hall C2, Performance +
TexTrend
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Axelhed(Fjillrdven, Sweden), Z12]3l Rolf Schmid(Mammut Sports Group,
Switzerland) & FUA17]aL Al 3] o]W David Udberge QAIS Wy
A oA ARIFaL AEE o]AMRI S 2+ John Jansen(KEEN, Netherlands)
9} Richard Leedham(Berghaus, UK)7} F7}2 A&E T,

ogo] @A %o ohpme] AAE Aol FAAHolT & & 4

Aolet.

o

s EOG 7A9se] M EU X PRODUCT CATERGORY MARKET
AAFE ohg o] AlAe] SHARE - VALUE % 2012
%:‘I‘Uo]-oz” EH?IS‘]: Zl—o] }é%}‘ VALUE 2012
AbellA g o] 40%7)

TENTS 3%

Adsfol Eria g —
3l 89%E 20141 d0]
IdRmTh Folbd Zlolgt
tigste] 32 A

< s sl

BACKPACKS 6%

{@= EuroPEaN
% ouTpoor

N

.

FOOTWEAR 26%

Kl

o

M EU X[ =271 MARKET SHARE -
VALUE % 2012

VALUE 2012

BELGIUM f LUXEMBOURG 1% SLOVENIA 1%
SLOVAKIA 0.4%
POLAND 2%

PORTUGAL 0.3%
CZECH REPUBLIC 2% HUNGARY 0.3%

DENMARK 2%

METHERLANDS 3%
FINLAND 3%
SPAIN 3%
(=

GERMANY 263

SWEDEN 4%

@ eunorean
NORWAY 4% =M ouTpooOR

AUSTRIA ’ /V\/ FACTS

SWITZERLAND 6%
ITALY 6%

RUSSIA 6% FRANCE 12%

UK & IRELAND 13%
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3... ISPO Honors, The Best Sports
Products for 2014/15

Zharoll Al Bl 487 o] i AAF f1dEel, 2013 @R 11% T sold 27
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2) Action & : Union Binding - FC
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FCE HERrRT 7he 82 g2l ©
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A o) A9 2 FHxs AF, WA
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A 1260009 27A%s AT FC
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Composite Structures Laboratory, & 2=
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PICTURE ORGANIC CLOTHING

RETHINK BAG BURTON SNOWBOARDS THIRTYTWO BURTON SNOWBOARDS
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ENDEAVOR SNOWBOARDS SOLOSHOT RESTUBE GLORYFY
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3) Outdoor £& : Oru Kayak
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4) SKI & : Dahu Sports Company — Dahu Ski Boots
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5) Performance= : Technogym — Google Glass Controlled

Treadmill

olgtgjolo] A2 WAl 7|99l Technogym® Google Glass Controlled
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TOPO ATHLETIC DESCENTE

(dgl) Performance £& 7|El T4 ME=

6) =23l<| ofA|o} H|ZE : Bikeman- Remote Control Cycling
Backpack

A3l Black Yake] BIXG1 JACKET©] 48 W Asian Product of the
Year X320 L3l == Bikemano| AAA go]t]E &3] =3k vllid Remote
Control Cycling Backpacke] 4=3}$ic}

Asian Product of the Year H=-2 Apparel OuterLayer 2L & 3L, Apparel
OuterLayer 1L, Backpacks & Bags, Lighting&Energy, Accessories®] 571 -
Roz AAg wol 2Wshgn 25 el Bikeman® B3 WgHel m
BUAA AT Ful=d Giow B BYTk Aol TU A FUS
olgatel QlElTEolEl= WAle] LED S-Sl W Walel wel A4, 9
%, oe% wt 34 A% 5 dole) 452 Af2dA BAGT ofol
sel AFe S olg Fol el WalE & 5 A Bk o] AR A5
9Jo| = Bikeman oJ27}A] 2nlESE MlF ARRERE Al Fglt}, Asian Product
of the Year Gold Award F-¥9o] =] KOVEA7} £33k Giga Sun Burner=
AR = A
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FOR SAFETY

(dZly J|E} Asian product F=Abxt

7) SPO Special AWARD - Houdini Sports

Sy gl 7158wk ofyzl 4 &2l sustainable production chain
AreRls 7FE o= AXRIAES e AIFH. $H U] Women's Bedrock
Pantst F243 7] ISPO AWARD ECO Achievement® Zo] +24+3ich.
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L}, 2014 ISPO Award A]J%4] ceremony
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7}. MEGA Trend

1) Transparency £3HM
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}. ISPO AI¢t 2014/15 FW Color Trend

Color Card
Prime - Color Palette Autumn/winter 2015/16

(((((((

(d2ly 2015/15 F/W ISPO Color Card

ISPOE 2015/16 F/WE 3] Prime 10Z2}e} Sub Group 47]2] 24 color
pallet& ATt

1) Prime
ISPO Textrends®] A MAl Y Eol= 717 Wo] Il Ax =9 o5 7]
FOo 7 Alglslar glof s Ao A ~HEY WLt offt o] AkZe wslE
HoFth, £ Winter Sun 2 &3Ql 5 Afo] A vil o A M 5 E
ARG o] 9 ZLh Fo] B ARESte] REdE »7lo] dhe Mg A
AU o] Eo] Ho|x| ¢ uAl "} g AEY A2 94 A
ZHEE 2AAF Adgnox Jhe do] 2x =90 R x3l2 A4
< AFsta &3t
S 18-4005 TPX 18-1661 TPX 15-1263 TPX 14-0754 TPX
AP e
18-4051 TPX 18-5642 TPX 19-1333 TPX HUZ[HE F0[E 14-5002 TPX

(dZlY Prime Color Pallet 2015/16 F/W
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18-2143 TPX 15-5819 TPX 18-2929 TPX 18-4440 TPX 16-1546 TPX 12-0643 TPX

(J2l) Hyper Color Pallet 2015/16 F/W

3) Mineral Matrix

EleRgolA] i3 Feor] B3 99 »Onyx Ejo] olFthF) tin|y
o] Wiy A F4o) o|27|74A], & vd|ZelA wgztx] ZeAE 2}
Azl B3 AdFARl Eo] AFH dHs Eridoiyct

19-4019 TPX 17-3817 TPX 15-1515 TPX 18-1454 TPX 17-1501 TPX 14-0115 TPX

(2l Mineral Matrix Color Pallet 2015/16 F/W

4) Weathered

A= 24 Fy, AZ oM 2= 3] P39 1= F Rugged Rockd]
olzx A% 3 U Addzee mqle) 9zte Bejdoglt

18-0322 TPX 19-1245 TPX | 16-3525 TPX 14-1045 TPX 18-4217 TPX . 16-1010 TPX

(d2lY Weathered Color Pallet 2015/16 F/W
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5) Phantom
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14-1511 TPX 13-4304 TPX 14-3207 TPX 14-4002 TPX 12-0917 TPX 12-0313 TPX

(d2ly Phantom Color Pallet 2015/16 F/W

t}. 2014/15 FW Textile Trend
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1) Textile Trend 1 - Collaborate

o
aE AT £ 5 U B4 9 BW 728 Fe) 3018 AdaA) 9
E ol 4 BAe @ F, A9H 2 9 AW /)5S B 25a
$7) BF AR FEAS ook 2ol el it FY EHoA] Au
Fzoh APhE ERE AT EHe e Beldot

2) FIBERS & FINISHES

*« A M - Wool, Cotton, Organic Cotton

o A HA HdH

e NM2% HA &2A - Cork, Coconut & Bark

e vlo]Q A A - Corn ¥ Sugar beat

o A G AR - AR FHF €8 vH vkeE A

C Q@ ERE AT FT U 0T AR

* 100% cotton THS] & 3 2 )X 2t vk

o WA W< 3] E(DWR, Durable Water Repellent) PFAIS €13F Y=

7l 2 8 wizkA
)
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finishing &8 yarn A}A| o] AFESFAY §F
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3) FABRICS & SURFACES

B 18 AAHs g

WAL AR - ZsEe @71 2 gl Hede dd 2EYA w2
13
L=

BAF SUE @ 99 Tz - AdHom
stcke] At 9 nlx WR|E 93} olgln|e/ A/ Add A 9= UE

1 geldy Ae] AZ =g old kA 9422 Adsl= =zl
7} Z3tE Zalsta vre vk} wbz] 9 ulzkA g
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7) FABRICS & SURFACES
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12) Target Markets

* Running — Seskar A7 Ql= WA @47} o] fofo] a3t
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13) Textile Trend 4 — Enlightening
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14) Fibers & Finishes
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15) Fabrics & Surfaces

« Aol FowA FEo] U= AZ YE warp knit

s featherweight®] E%3taL 3 7]5& AFdte= UE - EFHsIAY 1
HEG UE Fx2 &) 3] 7 =4 AT

o Wl Feo]l Y= &8 Vsl e YE

o Y279 ¢] Holographic Z#

¢ $2% =% e WuYel 2L 2

|

* LED E¥ 3 W AN

© AdiF WA T2 - AasAY JMEES SI7E 2EA

« u2% gololg 9% Q= AE

c WHEE AR - AR 8 AREY U
Z]

e Aok ATIE AYu

112



s .
g o o xR
. ) % SRS
=l | D a
e ,Q EE ,Llwm O#E
° o] of o e
EO = C# _EU o
il il ﬂ S o
M w i S %
3) nr m_p Wm = o o
= ) .
g L 5 A T o M wv
g % 5 o o R T wm
3 B > K T AR 9
T K ! ~ G o F oﬁ
© w oz S 8
s o AE S Tomwmrod o W
ST Es o tZTAdoE Wuf 2 i
B Y << B T o B o - 4 ~ . ‘_.ML ,%lw e @ MHI_I
wOR 8 N 9 2 oA 0o 1w o 5 2
Ho o = M_oﬂfm _n_m W%EﬁJLE%&EM 2 T
S . @
S ® Wmm_x%ﬂc_o%ﬂ%wﬁd . o
! Pudt 2 o - — ~ — 7
5z O R 5 maiwmwru%ﬂﬂzwq 2 e
uj & I 0 B wad TN Fad 2
T 2 L ST E o %ﬁ@g%dﬁoﬂwﬁh@ i 2
23 T NwedE T L YR = Yo d Jo
. T - T d -
. . (o7 O M & %u%ﬁﬁ%%ﬁ@h%ﬁ S mﬁﬂ%oﬂ
o o ° ° _wAl B ﬂn D 7O __ ﬂt' ‘Q'ﬂ ~—
O,._ = ‘.mya o} 0 - K _Oﬁ Ot B R 1# ,HL

%
ol
E:Y_]_-
_1_:’1_
A]
3]
il
9]
A

113




A 3t =] A A A5

A Eo| 7P Anss AT olgbn)= A4S
HEo| Hket 2EYAE Hddhe 2Es
4% ol3d i - 4 7eg FFL FE 4

1=
T

sk 7)ol 3l
=

% 7154

setel Zbie A8E A8 A 2 Selu 5
Aag g

Az Ry

A A

BiF ZHE

YESo] - Qlet=Alel a9 9Jdor Ho =
Y =5 o A me BE Aof ARE- 7sst e ol
) B ==

T53F A3, Snapper ¥ Toggle

20) Target Markets

AFd A 9ol
urban =¥ =9 0]

=z 44

A 27] /) 2efHE




m. ISPO Munich 2014

ud ISPO TextrendsE A|QF3}H7]
9I3le] TREND $13]& 1d HHH
Zt= o] A3 A EFE Base Layer,
Second lLayer, Outer Layer, Membranes,
Accessories, Trims, Soft Equipment,
Insulations® & T&¥ Z} 9 4~
A ARk vkt AlA Z=ellM =
oL AAES e E ISPO7E 24

E

- Hélder Rosendo — Vice General Manager, Citeve(X2FZ A-F-AT4)
- Christel Wickerath — Journalist Textilwirtschaft(5 A, 34 HAEFXA))
- Louisa Smith — Textile Trend Consultant

- Sara Canali — Head of Product Management and Design, Odlo(2=%]2~ o}

Fro] BAlE)
- Sibylle Egele — Product Manager Apparel, Dynafit(7]= o}-%=0])

- Robin Anson — Founder and Managing Director, Textiles Intelligence(%3=y

AH-AE vlgo])
- David Shah — Publisher of View Publications

- Anna Madella — Lab and Field Test Responsible — Norr ¢ na(:=2¢o| o}
P qu=ter)
- John Mowbray — Editor, Eco Textile News

- Peter Waeber — CEO, bluesign technologies ag

- Nico Serena — Head of Design and Product Development, Kjus(:=2¢]9]

oFg=o))
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B.-- ISPO Brand New for 2014

ISPO BRANDNEWE ~¥=28E A oA AA )
7#) Z2a78elth, BRANDNEW Z2de 3139 B 24
< 9aL g A ZhellA] gk Hae] Audt BREE g eRs A
wheE 74" 22d AAeIdded o A

S| 2 o)A 434 FH3PH T2 aPoA|ut I[SPO X213 Fol|A] 7} Hot
3} Program© & &7 ISPOS] AJZHEE] Fa1o] zle|g 7&e] LetaA} sk &
T7F = 7HRIold 71]de] A sk f18l AlE= AlEEt. Innovation, A}
o, BA= JHEY, At A, viAR 59 ol#gk ofell AA Al
o 2H AFL AZEsta g o]Ae gozH A AA == AlEo| ISPO
= B304 Je}A "ot 1sPoe] T 237 EAo Zad AlEe] HZA

o] Yoz FHe 7QrtE AYshe T2 PSS AlFste Aot
ISPO BRANDNEW 9] AIA}9]91& o} wo] B A= AReEs +
Au)=d Edo ofxro] AHE txrpel AME 7]l Pascher + Heinz GmbH

9] CEOQl Reinhard Pascher7} A YAS &k, U9 i3 o=
e L2l SportScheck?] 7]&A} Nico Kuhner, The Swiss Barefoot Company
2] CEOQ! Dr. Dieter Hesch, YKK EUROPE Ltd. 2] Key Account Manager$!
Andreas Sczekalla, H3 33 &% BIH=°] SWEET Protection®] Z=H
ML= A=A} Atle Enberget, A8l A HE Flexi-Sports GmbHE] CEO
Barbara Klein, X t]8§A}l PI creative Managing DirectorQ] Maria Pinzger,
=do] 2¥X= /T Headis Trendsports UG2] Managing Director?l Rene
Wegner, =7 Finistere®] Marketing DirectorQ]l Ernest Capbert 5 9WHOo 2
TAE A YE] 98] 2014 ISPO Brand New Winner7} Overall Winner
E 23 97l Fokelld A =HA
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1) 2014 ISPO BRANDNEW Overall Winner, Oru Kayak

27 7keF, HARolY Anton WILLISZF HARRIE =X Ejstal 42gh
APd 3.660E Hole] HolA Fhek. wlg- 7HHE 2% Fxo] EehiE AER
e, FolR7IoM AR TARle] Eeky Ttete] T AE W
AT WHEE ] ghe aAle Tt

oF 3ol EdFo] B o] yho

O e ARe o 29 dgw e
AT, @A sEel 29 Ao <>
Fraln nsAzIde] 2R )

2 A
t}. o] 3JA= kickstarter,como] =
2= Ay ZeAEZ AjFksla oAl AlZE vkl US $80,000 B30l =3l

7155 7HAAL 3

2) 2014 ISPO BRANDNEW Winners-Accessoires, PubPedals

PUB PEDALS

Wt} e] bike pedal A& QA PubPedalss= A|F7HA| AFAA 21v-S H
28 glo] sFolv 7Hlel cClite] F2HE A AE Aeste BHE o5
sl vho|AEAA H|ZY 2 AYHA R g BE FRY Al

=g AHdAE TS F Ue 7Fs S AlFgith. PubPedalse A A o

sro] thebdt RS Ak ek
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m. ISPO Munich 2014

3) 2014 ISPO BRANDNEW Winner-Hardware Summer,
Bikeparkitect

A2 BikeparkitectAl7} A|SFsk

Modular Pumptrack System-2 H}©]

d
e FRPAM = fE”e] TS
= g Q=S Jiqkd dE Edo
o 71Ee EERE A dialel
ANBAA FAE BAHOR 0§
AL AHA ez ~Ale|ERE
of QERlSE ol o8 F U=F At ot

4) 2014 ISPO BRANDNEW Winner-Hardware Winter,

Fimbulvetr

ZFekar, o 7PHAL Q1A FEER] 75 vHET] $18ke], =2 90]9] Fimbulvetrs=
Thermoplastic Elastomer®] Unibody 7%Z 7| 3}dct. A43}bo] Hzke
BefellA 54 Honey Comb
zE e g Ael R o
A IS AFe F= A
S Welel AHHE AzE, e
YFAgel Holtw R Aol
%9l Fimbulvetr®] X:=9-Fr= wWhE
Sz H& x=¥S EQ
whx] hele] Apelsele
=Ao] 7 gt} §AlH

H O ANG
ozl RS £

et
QL
i

(dZlY Fimbulvetr Snow Shoe

AR Bé= 53] Adolal 12702 o] F
A= gk Adgo] 7hssit

B0 g

93

ok
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5) 2014 ISPO BRANDNEW Winner -Fitness, Hyperice

= A2 HypericeE A}
% ?Ol‘:‘r. Hyperice<] ‘{}—5‘,— do @ AxEHle BE oz W b2 Az =
sk vl obd] kel ASFUE g wwel ez Brhe FAH)
Atk 53 2 3] e WEE S A q- (S K= 1 =
A7 AAT 5 Yde= o 2= Q) w
2=

wes| Estel A

s I e)
i
.—|—'
o,
é

6) 2014 ISPO BRANDNEW Winner-STYLE, Yunikue
Hamburg

Yunikue Hamburge] =
Hﬂiﬂjq. Z Z3A 7] _I_’_7]b: 7]_

A5} 2|4 |

; (d&!) The Fitted Bag by Yunikue
F3L 9,

T Hamburg
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m. ISPO Munich 2014

7) 2014 ISPO BRANDNEW Winner-Sport Wear, SAMS

$+s} A]2E) Shark Attack Mitigation System-2

e = 4
Jol FAe AW FY 5 e AF o) A2E TF5EA e 55 7]

3 i s:'.-f.. 5=
(2!) SAMS(Shark Attack Mitigation System)

A %2 gole] wAoIA HEA]

8) 2014 ISPO BRANDNEW Winner-Digital, Uepaal

292 dE oA WA= wid 2 o] B2 Abarel] thgh tinjE o
2 UEPPAT Hlojydth RS 2utE Eo] Fa g 4 72 AH|2E 58
sho Al HAE A9 £ oldeld T2 a3 + Wt o A
2o 2A A7 BIl53 A3to| &= Peer2Peer2Peer 454 Y EIE

2 2)5]0] BETH(ZH 23] i 23ish ol 7t 3}

AET YRS 2902

j}i
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9) 2014 ISPO BRANDNEW Winner-Social Awareness,
Kipepeo

Kipepeo2 FolxX g7} 57}9 o )
258w S| i A= ([N B s Yo
ool wAolel dhmop @ @% 000 ¥
Al=ElE Ak v)ede] AR
ojt}, W& Kipepeo A&+

gHor TR 100% A F

ArsEo)al, Folxg]7bolA A ZE 100% Organic Combed Cotton®l] SU 2
A BAARE O] e ZHUER wheET vl | M=o ol e s,
2], 95 AY, 71E 9 AR gl IE T Aol gl AlAES AY
71903 715-Ee 2 Mzl YAtelude) AlEe] Slojobr|E delTe dlo
o] A Al&Hrt,

e

(a2l Kipepeo, OfZ2|7} EFAHL|O} X[

el 71

12 Mo & Ho
>
2 [y

Me ©of oo

10) 2014 ISPO BRANDNEW Finalist
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TROYTEC

Buddy Buddy

Meier

Alchemy
Equipment

(d2ly ISPO Brand New Finalist




=2 477|e WLEHE ZAHE M

6--- 2014 ISPO Technical Key Word

- Anti-UV JH A A= A F ‘&EM o T HIH= 0FZFO0F
o1t zlelA e Hs|=RH 2AAE B
- Anti-Stress AR F33} AlAA Ohﬂ BH W& 28 2EYXS

2 AAY Fo A 98S olg
- Antibacterial F33k Btegote] A7 e WA 7=
- Anti-microbial gt glofe] At ukz| 7)<&

- Bio-Synthetics 254U A2 5 F
83} Sustainabledt Product2 F-3c}.
- Coating TFFet 7154S TAKE & e WURleR

- Chlorine Resistant o] &-o] HEAS

* Cool Touch #=2| F4Jolut AArte] W34S o]-&ste] A
o @ & Y= Al B

- Cosmeto Textile H f-HollA Zbgutal Q= d+ nitjEMolgt FA
7F 29 nho|aERE ZTHE Jes ARESHY s =2 A F
B AT 2, WAl AolElsh g dn AEe] wEAE vl
= A4siehe] TBe Fa) Aol Wushs dEo] Zard 483
%H]' 9)\‘3}.

- Double Face Fabric Z2]o]u B+ Fo] HIHo g2 X FH3= o]
* Far Infrared Rays(FIR) H}o]| Q. Alg}2]S o]83flo] £
= AEs AR Al FES vk 29E A
Trende} &8 2t

- High Resistance 27 AU A7l A7} obro]e] Sty A A&
Hog A 479

High Vishilty A478AF 24}, 28 S Eege] ojgwole] 5l
A gt FFE SV AT oF
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m. ISPO Munich 2014

- Mechanical Stretch ZI3F74 Ao

| Ao¥ Spandext} thal] §ALAE Al
st ARz 71 Z2A~

S5 1A 'l 87
- Moisture Management 2]& %2 11 EAoly 7l3S A A=
=]

2]
HE o]E ZdHoA FERS W A= AEE

o{}ll
-
N
1o,
N
i
ot
rlo
N
of{

- Multi-Layer Composition T}
- Nano / Biomimicry A& §FWH Wl 3lo] BEH2] ZEo|} 7137]
%, e 7%} Al W J)%e] e mEYS shAvhED

- PTFE Membrane micro porous P|A| ©F& 3} hydrophobic AF/3-& 9]
gafel W, Mg D23 U= ZeEs PESE A

- Recycled Synthetics post-industrial¥} post-consumer #|&-& ©]-83}4]
gArlolE AEFS T3

- Sealed o|&-o|A FL& HIEAS FTF817] 93 AAH Ve
551

>

- Stain Resistance #|& 3%

- Sustainable Production - A2t EE A|QloA] wle- AZtHow A
< H3 9= 99, Chemical/ Energy/ Watere] Z2d3} g|Alo]F 7}A| =

zakalA el

- Thermal 7]&¢] thermal fiber, S&A}, F-2A¥E T2 feather down 5%

- Thermoregulation / Climatic % Z4d 7|53 7|3 &4
o F7-. 2dsht 717 o & o
E7 e

Lo
z M
w2
I:IQL' 0|
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m. ISPO Munich 2014

(8] Celgh o= EES2| Booth T

(Ozly Cletst o|MIETL Al9d =9I Fitness Zone
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(38! MAPZHLH of2] 20| Mo-tzt
0|504%!l ISPO Academy

(dzl) mel&2l The North face Booth (OZl) XIgAR 297(9] B|ZELA 2H2X|
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m. ISPO Munich 2014

(dely ISPO TexTrends &t
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m. ISPO Munich 2014

(dZ!) 3DeFX + A|lAEIZ MEQI Torayo| C|AZE 0|
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1> X3 oF H|oj(Japan Yarn
\ Fair) 2014 J

7F. AAS] Me

W R gt AaF AA a3l Al 113 A <F Hof(Japan Yarn
Fair)7} 20143 29 129~14%, Yok (4 & R) o)A =n|of(—&)A] 9]
23493 tlol=g} o}2]LH(DIADORA ARINA)AIA M EQ I, (F)
FILMEN T 5 LB 4971 GAVE A7k de

11th JAPAN YARN FAIR

0 &2 g dE2Adw ARE 2l Bishu(BIN, Hlsp)A o] #1714
FEE BPAE] AsiA, A - dEe aRTAIskel ApEste] Ho
pA717] sl Axze] <o) He YAk Yam)d] TS F4A
7131, AAHE FHEEE the 2EYS 2435 Aratd dAe 2

7dgte} o] Hrh= xhdollM JHE =
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IV. Japan Yarn Fair 2014

W AAE] AA FaA e 4,538 H=US BARF 42319, Ak B

Sy 42272 Adafo] mls] vl=Ux BAAE 1.7% SV
ol 4 2EYY nE 2EYY =YX 7|3 AAEet @
=9

AHE WS Qe wale] AN B e oflE
F - o)) wlololS el Be e T Ao soby

B 53] Foll "e AL vzys 34 Faxt 5 oF 9wt ofdfid 7Yy
2 SPA HH¥== ofjmfjde] spAD BHl= 4 pR2 BHA:M= sl uwh
gk A Az 71939 vzY27t @EshAl dojubal glaz, ool ut
2t A AR AAlE ek, g g E s AdAE s fls
719 @A A Fto] ikt ek, dAE AAIF el gk
Aol Hab EolA AL Yo R AT

B Japan Yarn Faires 98 Ao WA, AT 714, o8N A
A Fol AAE siAl, SFRA, RAA Al ol T AA)
AL, HEZ2A A 3681704 4,833 9] MES 2T 2

A" He BH, B B8 Sy g2 dE dAPIdEe] #71

Gug A8 A%H0R ATE WAE AL ek Ao vpolol

bl

oA #Ae EA 3 Aoz zotd

1) Specialty store retailer of Private label Apparel Brand®| <Fxl=, 7|&XE A2 #%5, #ve A
e AZIE A WolAl FEAR oF WRHOR FAVL AEES LwAel Uz W
Hkegate] AlAR

2) Private Brand'®] FALE, FEAANA HQ WE AA BAS JES W A JE, FEAG 2
A=, oA F28 dagtas 2y
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W Japan Yarn Fair JA3]9] o[HlE HAL2= Hlar 24 ]G} 24 A
Al 2 HNg FHAES FARFE . ofo] X (&) AE T8 7)< 3 E
Loke|(RiR) A F71eAE R&DNE AAIEFDAE To2 TS

o 'THE Bishu(BJMN), : Hl5 AAE AZels 2o A3
- MR AFTAE JIHNER, v AR 3URAPE 242 A
< 2 JPaket A AAIE oMol ‘The TWEED RUN'olgH= =

Ug Sl wEel, B 543t vhatok SeM AHE 29 AR
of AN, Hldrel ESIE AA A8 2 AR DA, F8E FY
N PG

o Japan Textile Contest 2013 254
- TN FRE AR T AZZYE HRSH, vt 314,
SR 1688 Ak B A olsE AuasIHsle Helo
AR JTC 33 AE deks} meololeshe] Zeln A A%

A
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IV. Japan Yarn Fair 2014

© Bishu Runway Men’s Fashion Contest 2}%7
- FDC 703 30 71@9Ad o2, vlar kAo A dekE& A8ste
FHE FHEER GAAEY o8 141 A

o T IR
- A7) Stao] viE) wE TARISE wigto s shl Aale] Az el
Az GARE @ o)F 208 A

o RJNIE Collection
- vl AR 7, A2, BRS AHlg
7} ekoisle ke AlEA e g 2 RE ANEE 2us,
ol Fuzte]l 54 ‘Airy Spun's AREEA ZHREEE 2013
AW AES Q8 87, WS IR Hnke e 2014
S/S A&8§ 207 el sl Axdgolx e olelsld A, Eele= A, 7=

o] EX
A S
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o Fa(etolxD APV RBik(ekeDdFr1edd AT -
A A

- AFme] e 2 ZRE BloR R F4F A4
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IV. Japan Yarn Fair 2014
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IV. Japan Yarn Fair 2014

t}. Japan Yarn Fair 271 947199 &8 94t
K3

0 dHAlZof &7t 71¥el ciay AL EFS AnEA,
My | uEm | =3
ATE FlH 10~30mm %9] ¢k Fol& A}, FEHIL 7P
(paper yarn) Fo7te] &
() e LLASHE I T —
W 100%e) A% Mg, Wl Ak 1, BE
HEe ZE

A, RERES w7

Azt AEgo=  |wWW23, vz E Bl 5 9AL, AR

JBALHE A v &2 —5 % | 24 EF AZZ 02 &)
P 73] s 3 2 A FTY, | EHAE A 294 Zeld2H Aria
T 5 34
gul, A% 9AY F ApEs) H AR I Hx
Compact Yarn A8
a7t S
AR 12 W 1000 AR, S-EFZ(EXUEIK) A =
o X
AC olZe ’
2ho] HAZ o}9E YE9| HF
T A 7 - & FEHS FASE AL, o
Geortex
VeE 7Fs
e (7]
gh|Ake] 7e] o] Yol HheA] 988 HS
-8 Geortex
A 7hs
_ Z npo|a R slo| Zeld2H AREOR AF7A]
AT E %
FER A g RHoge w
gl & Alg= P} Hslz TR S5 9o g Ag=s)
S} A A AR s B, e i AR} Ho
EF7 A 8}x|AKpaper yarn) TOE A5 B, U5 wate] siAAE %
QJO+ 234
F1228N12¥ &AL 71 Hege ok
slofak v 228N AL, 7P & ollo] kol &
vl wjg
pNEES ]
F2418T24% &AL, FjAIH] o], 8lQl & B3 W=
s B

ZE A 1A
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A

BaE) Qe doles e t9l oA 24,
Thermo Veil _ _ B
T4, UAEES 2 dd HA 1A
F—3ir v
A4 3 g0 BYH olEThe A9,
Primavista B
B9% Poeg, W A% 52 ol B
OG yarn T 25 AFY TRE FHM ZE
AN TR
Y Az EdlE FA09) 32 WA <
HAL AA el 7127}
A D R4 ) °
P 7ol Aa 2, 29 HAE B
dl Maitel vl s ARge 2EG A AW <k
7 =@
S Maitel 28 A8 2EYA & <k

A7 R YT FA

EeozH2 EeRel=
29 4%

SDY 167 T~48/ BY AJA}
Ay BeHIE A 1485 Aot

F v — - =1
Helg e a2 SDY 78 T~48/ A= AYA}
Nz UdE 78 T 48 HHE AYA}F 214 A7)
b AE ghe] ol o3t ukgolA 1d
ARE A N _
ZAZ 4y Y ol o3k Ef= =7 1¥

Faw b5y raAM

7ZERO A2z v

A7 ZERO RSl Bhe A5 el FefolllH 2
2 A Ager zarkd Qe

Tiara

ote] ¥ olad W=
.

FEY RESES 7R

& 28 30, 46 AL AE

PAO

of=d - ffzet & 40, 60 FA

484 AZ 7N

7 5 v T

32 FMR-600

e o] FEUE) 2k,

3] CD 5/8

o
.
M 2, A% S0e FeHoR Aol
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IV. Japan Yarn Fair 2014
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] ol
H Flealola] R3kE oF AAHL-ZEHA & Al
S0 Ty : tEAtelM XsHE oF ArH=Z31A )
FEHI, EF7o] 54
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e
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_ AR, 2 gnkey 2aols Faizdy) £7bo
:%%}{ﬁ(ﬁa . _1’ ]’J ] ]-"] ]O—] [¢] El']’]- = ]
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o|zhulle} o
7k 7ol aejdleld gae] A w3
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oko glHE= ko 2 HE oo A = A
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& AT TYE Fwe] Fal, WAEE B
D P B ) -
o G e e R e B | Eat EQ R A T
A A syolzy B 7Rl Al 3] 2=
AARA A=,
STS /9, "/H, AI/HE vortex(LEEONE WE,
YA TE Alde S5 #
H o], oA A=,
4245 ofdon], Rl A
Hyl A7eR HAAdse) Edss Agsty
HERYZ tho] " =
829 HFE B
%W%ﬁ% EZ[:E [Pk R Et]oﬂ H 35} Eg]oﬂ/\a %g] /\31
- T or H = or & — =
A%} A o] | | b =
B7L $X¢} 7L ks 2Ed
N WA ek ArIdes ALk 719, dnf
(= H AR AMIu(oHT) R .
Hlo|ZjellA =2} L7HA| THre] AlFS Al
3) Zog A 23 A 22 7 7Y
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Wz w» x
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IV. Japan Yarn Fair 2014

| CEE
HLAE} A =W} S5} DNAS Alseh Sl dst AR
o8 uFEI} Reele Hiko] 5491 A
HOHERHSTCHR
= 13 & Jo =
Coto] AAE E2k e YA ZelolaE WARE AR, I
5 14, =efo] HArE SA<l At
Ay 2| dupgte] BaolE Hgh 7|RAL
Sl S 54 2 B RS AR
HANEREED 4
Ao 100% FIALR wizel ez} Re
FS100L T 100% F2ARZ 7 A e
&, Aol 54
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Ex3 glnjdet o -
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SER Rl ~epla ok Fo) Wl ESIE o
ERUEVESS)
uz 71430] = &
M Z# C50F,
M 73] R70L, B/}, gol&/ml, glol& - o HAAt
FeAB M Zg] R8OW

2l 100% 25/L

FRRRS) vF 10000 YA

146



IV. Japan Yarn Fair 2014

oAy | uEd
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IV. Japan Yarn Fair 2014

Z}. Japan Yarn Fair?] Q2 QAAIE 5%

WL TS 5 , 4

P A, 243 A, B2 o), RAE U
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V. JEC Europe Composites Show 2014
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¥
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Interiors, Consumer Goods, Consumer Electronics, Medical, Pressure
Vessels, Oil & Gas, Automotive, Wind Energy, Sustainability, Railways,

Marine -o}2]

- AR Folsh Faslee olds e

7| & ™ : Hutchinson(France)
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stof, ©AAR e 55%old 9 ABD
031 @7z71 AHgst FST(Fire, Smoke
and Toxicity) FA|7]&S A-83 A=z 7]
=9, 71& A3200] HE&S FF 32%, A
7} 30%0)3-S A7FEFS-. Airbus, Dassault 5] OEM Y&
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= Of : Al&=d| o] (Simulation)

.71 & ™ University of Twente(Netherlands)
o1

O S R
o
11}
TR
N

olyz}, resin infusiono|v} EgH-
Al AL AlEH oA oz A
A s BAAot 7t

A FAHEE AR gl 75t

1 8 OF : FA(Process)

2. 7] & ™ : Fraunhofer IPT(Germany)

3. &37| : AFPT GmbH(Germany)

4 HEZ 3 Z2HI|£9 : "Multi-Material-Head" - New laser- assisted

tape placement system for thermoset-tape-,

thermoplastic-tape- and dry-fiber-placement

Multi-Material-Head, all-in-one Multifunctional HybridTLKZ X% &&=

AFAF 299 QA wa

n
ol

9

Heetes AAY AEAS
AEl g 3R, ER, AF dolAz AFRE AES T &
150] 9le. The ER ARARAREAR L FAEFI
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. T8 (Aeronautics)
2. 7] ¥ ™ : University of Applied Sciences Rapperswil, Institute for
Material Science and Plastics Processing(Switzerland)

3. @37]|Y : Rolls-Royce Plc(UK), FACC (Austria)

Ea

HE % BHI[=H : Development of a composite annulus filler for

Rolls-Royce jet engines

g+g7] AEAZ HMEHo]=(fan blade)2 B A]+= annulus fillers
2 7129 7075 T56 Aluminum FHFolA B8 Bi3lzigz oA st
] AEQZND 22709 annulus fillers7} AR, A9 7)<

S (RTM) processYl. RTM A]2~E] o]
g8 FHe FRuET YA
o2 Y#HZ FeNi36(64FeNi in
the US)E 9|83}, de-molding
A BEe] AW A5 Aol st
o 4R%ol A7 FelE 5 A= AANAL. 0 AT, YA,

9o 5 G 49 5oz FF Fadds) /od

|

1. & OF : Aircraft Interiors
71 & & Expliseat(France)
3. &&J| : RocTool SA(France), Hexcel(France), Tencate Advanced

Composites(Netherlands), A&P Technology(USA)

4. HZEZ 2 ZH7|=H : The Titanium Seat

A3207} B7370] HGR AEOIH, 7|E AFSE maml AS
o Blsf 128 FAE 747k AFY. dynamic 16g Q
crash testsE FHstom, 2zt FAnic} 4kgo] Q v, \
FAE 7A7staen, 71s(sizing)7F Hof A
%o HexTow AS4 12ko} S5+ 7AiM &

A
Hg3tel, YA BTATEAN R Dy BIAE AE ZAYS

2 Tencate’s processE
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1
2. 7] & ™ : Owens Corning(France)

3. 37| : Polyplastic(Russia)

4. HEF ¥ 3H7|=2YH : New reinforced thermoplastic composite for

washing machine tubs

Owens coring =R Mg7] Wi FeidF 4 EeEetsd
(glass-fibre-reinforced PP materials) =2

2 AEE FAE 30%((5~7kg) F7HA1Z
AL, #F1500%] 3] G5 AYd
AE AlaA] ME7] 4. Accelerated Life

Testing(ALT)E &3} <

=
2=
T
2=
T

=2 OF : Consumer Electronics
2. 7] & ™ : Motorola Mobility(USA)
27| : RocTool SA(France), CompLam(Taiwan),
Ju Teng International Holdings Ltd,(Taiwan)
4. HE Y 27|29 : All-thermoplastic composite smartphone back

covers

By R [t g o e Pl

(d=!) RocTool SA Cage System Rheological
Optimization

A7 A rdlol8l Ze]=Z | I(prepreg) A= 7143} RocTool system
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07 Bg]9+ Instantaneous Injection Molded Tool Heating Technology &
olgste] HHslel AEAF Tl A8H N=E Aol2e). the Motoxs}
the Ultragh= AlFol 2-&d 714, The MotoXgh= AlFell= PC/PET
HIAEE o]83le] M=E T FReAgoT AR oM, AEAdo] Hol

. high-gloss, low-gloss, soft-feel 52| M7FA] =2 g] AlEo] A2 A=
The Ulwagl= AREolle UAIY 5199802 Az=lom, PC/PET/Keviar B3
ABZ o] g3l A XU, A ABAkEFo] 50,000 units], AE=ZE Alo) X~ B
v ohel, SHIE Al ABEE 5 U 240l Ae7ks 71l

Y

l‘:é

1 82 OF : Medical

2. 7] & ™ : Groupe Méedical Gaumond(Canada)
3. 37| : Composites Atlantique(Canada)
4

(=]
CHE 2 BF7|=Y : Transportable hyperbaric chamber

A Axrlse] HE5d
Hyperbaric Oxygen Therapy
(HBOT)= 7]&9] thelg A
B8 AHGENFA 1500kg)
of thrlsf g1z 7hH
(B 115kg), 3bar
A Arrigtel Thed oad AA(”o] 2.5m, WA 1L1m)Y

1. &2 OfF : Pressure Vessels
2. 7] & ™ : Maruhachi Co., LTD,(Japan)
3. 37| : Osaka University(Japan)
4. HE % 3FEJ|=Y : Ultra-durable CFRP high-pressure hydrogen fuel
storage tank
s 23 % CFRP ZAdo]H2. 7]&2] chromium molybdenum steel 2
szl g H¥FAL7|E aluminium liners7} E¢ A= Type 3
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CFRP containersE do]A+= plastic
liners7} E019)= W42l Type 4
CFRP containers A|Z 7]&=dM7A
gk 159 o). & AFe] R &
o] A+ plastic liners= B3thE 4
A linersg 288t Axd Zog2 & WhHdd Hs448s Ze=th
A, Type 4 CFRP high-pressure container 200 litre-class ZZEE}Y
NS 20154d 7FA] b4, 201739l 500 litre-classg-& 7HskarA}l st

OF : Automotive
4

. Porsche(Germany)

--b -0) IM -_L

=n
HEZ % 3H7|2H : 918 Spyder: Innovative material and manufacturing

approach for a multi-part aerodynamic underbody

918 Spydergl= 2= 3H-9
multi-part aerodynamic underbody

(front, middle, first and second
rear) A|Z 71=d. x}pEFERET
Z o+e carbon SMC A|EE
T2 Ed(press moulding),
Z7HE9]+ UD carbon Zg|X
U Z(prepreg), WA} F-(balsa wood) & F2|4d Z 8] Z 8| I(prepreg)
AZ YA E(compression moulding)FH O 2 A X3S, THEY

carbon Z 2] X Y I (prepreg)2} RohacellA}2] coreE o|8-3Fa] A

P

1
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: Oil & Gas

2. 71 & ™ : Advanced Composite Structures Australia Pty Ltd,(Australia),
Petronas(Malaysia)
3. E37|Y : University of Southern Queensland(Australia),

Pacific ESI Pty Ltd(Australia), Supacat Pty Ltd(Australia),
Newcastle University(UK), Merit Technology Sdn Bhd
(Malaysia)

4 HIE % 3H7|=Y : Novel Composite Clamps for Pipeline Repairs

©9lo}, 72 ogshol o] shézol}
942 BAres BEAR 29I /)2
Aol ¥sh b, 2ol gl FHol U

29

Al
o
ke
fa
=
N
=
N
g
L
ld
I

=2 OF : Wind Energy
71 & ™ Saertex GmbH & Co., KG(Germany)

21 © University of Bremen, BIK(Germany)

4>._oor\>—u
oot
1]
NTH
AN |
(o]
.

=t
CHE Y 2HI|=9Y : New production process: "Mapretec technique”

Saertex, Areva % Brement}3s}
o BFATE AvE FHBdol
E As Alz:A=dEl B 7lee 3D Q’éqef_?f?s
zZelE Al 2EH =S NCFE
22+ A A=A Z=(Two-Dimensional
automated Lay Up) % HIAE Z=
AE7=d. HAHstd A A5

g FgEdel= AlELe] 7sd Vled
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1.2 OF @ Sustainability
2. 7] & ™ : DSM Composite Resins AG(Switzerland)
3. @37|Y : Technical University of Denmark(Denmark),

3B Fibreglass(Belgium),
Siemens Wind Power(Denmark)

4. HE L 2BHI|&=H : New composite system for wind turbine blades

71E9] ol £ FA|(epoxy resins)E 0|8
g FPEH = Ax2FTHL FH] oHL,
Ar7ke] AYAES o738, 2SS 2
sl717F ofg ©He] s &7 Vs 74 :
o] F(infusion)@} Fgo] HiL, 2Eloldl(styrene)f-E°] 2HaL, 4df-<}
FAZE AFEo] gof 8 Ao} 2 AYAES YERdLh, B 7Ee

DSM’s BeyoneTM 201-A-01% A|A E|&= styrene-free, cobalt-free(based
on BluCureTM Technology) FA|7]&o] 71 W, B FX|& 40%90]749]
bio-based¥]. B3}k, 3B’s novel SE3030 glass rovings= ARE-3=H|, o] YA}
+ el AEEel HAsE JtsA et Hol s ol2gh Tt A=
A7k BTN A SAel AREE Srhst s

.
[}
Edol= 245 SIMNA

of

HI
A=)

. Railways

2. 7] & ™ : ApAteCh-Applied Advanced Technology Company LTD(Russia)

wW
et
)
N
(o]
i

21 : Lightweight Structures B.V.(Netherlands),
Research and production corporation "Uralvagonzavod'(Russia)
4. HEF % Z2FI|=H : Composite hopper car body produced by

vacuum infusion

Yo ribz} 7 beame 7[R X3 =
(monocoque) B3 8 IEHA IAATEE.

719 SEAE sha ARl wls] 35~40%
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I 71 B gk ol 20%0)d sHEAAFS S Al 5 deH,
WS 7] 230 3202 VA7, 2182l (vacuum infusion)

7es A&

OF : Marine
2. 7] & ™ : North Thin Ply Technology(Switzerland)

AT

3. @27 : Huntsman(Switzerland), Multiplast(France),
Decision SA(Switzerland),
Ecole Polytechnique Féedéerale de Lausanne(Switzerland),
University of Applied Sciences Northwestern Switzerland
(Switzerland), Groupama(France), Hydros(Switzerland)

4. HEF % 3F7|=H : Wolds Thinnest UD-Prepreg and associated

handling and design tools

=94 UDE 7WEst7] 98t 2=dd 7|3 294 UD Prepreg A3
%), carbon, glass, quartz, aramid, & T3 Ao HE 7153
TPT® Layouto|2}

T A+ epoxy @ cyanate ester RS ARSI
= Sl UD Tape?| & ZF9|

LEEO)E o] §3}e] 1~360° 2ol AF
el

UD Prepreg’l Skod $he4® B@ARe Zw 2@ YT Ay
4009014 57}
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2., B2

7} JEC 2014 AAE AAFE

1) JEC 2014 F£2 MA|Z=

(1) HoF(Sectond H&7

|
S

- &&(Aeronautics & Aerospace)
=]
1)

F(Marine/Boatbuilding)

T

Wi

FAutomotive)

Wind Energy), 74 (7=/Building)
& Tanks

g4 =

B O i off
W =z

- Eooft

[

(2) AZProducts) EF

- AR, Eld, Aramid, dF-(Basalt)’d-f-, Silicon Carbide
Ceramic Fiber

- A3 Z8t2Y : Thermosetting, E7}AA

- Mgk /a4 B35 ¢ CMC(ceramic matrix composite), MMC(metal
matrix composite)

- Joining A|2=H] &
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(3)

A (Process) E&

- Compression Molding, Vacuum Molding, Infusion, QEZdo|H
RTM(Resin Transfer Molding), LFI(Long Fiber Injection), Continuous
Laminating, HzhAl E 2}l (Filament Winding), 21¥Hd3 (Pultrusion)
Soll digh AFH AVlse] AX =S

U. F82 7leds

7HLdf-(Carbon Fiber)
. Z 2]z Y 2(Prepreg)

. B EE A (Resin)

U N T SO SO N
J
o
2
bl
o
BN

1) Z}&2M7(Carbon Fiber)

(1) 7} (Carbon Fiber)7]|<%3k

- 9783 ZE|Z 8 Aprepreg) i -5 P SRR
0] FFoI TRdRCabon g | I, < FE
Fiber)7} A7k A1 4§ | - e
goee padeas gag g =l o0 T
ANFEo] thepabA] s nj“// uuuuu
VL. A BAEHTI0E M © b e sl
ojgh) EaxdFe 23T (gzh xEXE =282 2o mE
(T-11005) YA 1= 7] EIaMR e =4

188
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(2) F2 A2

W T 0|FAIZ| A

o] FAFAHER, UE)L TORAYCA T1100GE AFgale] =&
o1 B o A 4 A TORAYCA T1100GEH= 1A% =g

.
L
1y
)
QL
32
alfe
H
vy
o,

.
i3
O
‘0
?‘i
oy
H
WE,
Hir
rlo

X Y I (prepreg) =

FEAdE ST T

ol Aol AR, Zdo]Al7} nan

galr)es AREsle], dAl FFFEOk] ARE-

T1000G 2 T800S 5 Zd#lole] 7|&AEd vla) AsS

F= el 3 Yierlss ARSske], Z e Zd (prepreg) o
S

WA= B WsA4es TN vEHE FAE e s.

il
o
_‘
>
;
P,ﬁ
Qo
@]
g
o fo
>, [UQ
oy, oX
o o
4 X
o
ﬂllm N
2
2 N
% o
o O 1 e

ot
)%
: %
=<
@
>

‘

=

off

P21 Al

O
[e:

(i) T1100Ge| olztUE gl BEa{A
(Tensile Strength and Tensile Modulus of T1100G)

Item ‘ T1100G ‘ T1000G ‘ T800S
Strand strength(GPa) 0.6 0.4 5.9
Tensile modulus(GPa) 324 294 294

Environment : FENICS project(Fibers rEcycling Network for
Innovative Carbon composites by Solvolysis),

— fiber/resin separation using solvolysis process
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- G7}AA CFRP : Technology H) TORAYCA® Aol =8 4 2

P

for long fiber pellet(TLP) - To 111006
£ _ |T1000G6 ©
S 6
£ © r800s
M SGL Group £ % | ©7700s
& 4
- SGLag(lzrl, 2ehe 2 | e
R IR PO NP E-R L B3 Existing Fibers
2
AzARe 98 BA 200 300 400 500

e - Tensile Modulus(GPa)
71234 53 Heavy-tow

€24 - (SIGRAFIL® C PAN-based Carbon Fiber)2 7fubalgle. =
AL HZ | drlaA wjEE 2 g2 47} 2 2aee g2 243
FY. SGLALY] EraA B8 F BRAlsE AAAE 2 7

S Bk opz} AsAtY 5 dEAAE 3 AR Aol A

gk AF.

>

oo X

et
oA

(E) SIGRAFIL® C PAN-based Carbon FibereA =&

€40 T024 EPY

CA0TO24EPY 4k 1600 4.8 700 240 35 2.0 | e s 1@ 15
€501024 EBYS IS4 F/500 50 z25  Zz00 Fao i o 7 | 150 |Emsy 19 14
Enhanced modulus
C30 TO50 EPY
C30TOSOEPY 55, 3300 40 580 240 35 17 7| new Eees] 16 15
C30TOS0ERY | . | 3560 4.0 | 580 253 37 | 1.6 7| 180 |Esy il 15
Enhanced modulus

B ZOLTEK
- AF B

- 50K Continuous Tow, Chopped Fiber, Milled Fiber

- X XY 2 (Prepreg) Tape

- B2 A A& @ Uni-Directional Fabric, Multi-Directional Fabric,
Fabric(Plain, Twill, Satin)

- Pultruded Profile

- Carbon Felt

190
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- &

T K

e ue

25 744 Type

7}2=4d Sheet(50K fiber)

7}4a2Ad Compounding(Chopped Fiber, Milled Fiber) : PC, PA,
POM, PBT/PET, PEI, PPA, PES, PSU

. sholx & Qe8]

- YN YA], Infrastructure 715 & Repair, Offshore Drilling, Mining,

AEAEE

@ Toho Tenax
- HolxaFe] g2 3 EdAEARe] AR B
(F¢=, HUA, Sde 7t Sz e gl 2
2HE 7f5l 9. Tenax-E HTS45 P12 12K 800tex % Tenax-E
IMS65 P12 24K 830texw il g7FAA] Zeb2¥E(PEEK, PPS, PEI)
Bk ofye}, Eejolv]=AI(PPA, PAL2, PAG)SE Zo] Ao vt
&0 FACdE A AAM. v, oY, 3D =, ZE=d
T(prepreg) & TFT == @%7}%23} LA,

rlo )

(i) Tenax-E IMSE5 P12 24K 830tex =4 i

TENAX®- J IMSS60 E13 24K 830tex
TEMNAX®- E IMS65 E23 24K 830tex

IMS 24K is a tamily of intermediate modulus, asrospace-grade carbon fibers manufactured in Japan
and Germany for use as reinforcements in high performance composites. These fibers are produced
from poly-acrylonitrile (PAM) precursor and are surface freated to promote adhesion to organic matrix
polymers. The epoxy-based sizing materials are designed to aid in handing.

Typical Fiber Properties Inch-Pound s1

; IMSE0 830 ksi 5720 MPa
T IMSES 870 ksi 5000 MFPa
Tensile modulus* 42 1 Msi 290 GPa

I MSED 11 1.97%
Elongation IMsas = 1.90%

- IMSE0 D.065 Ibsin® 1.79 glcc
BEnsy IMSES 0.064 Ibfin® 1.78 gicc
Linear density
T 590 ydiib 540 tex (gkm)

- IMS60 E13 1.25%
Sizing lewvel wiw IMSES E23 1. 30%

Yarn / Tow Characteristics

Filament Diameter S.0x 10 m
Twist Mewver Twisted
Equivalent warn Cross Section F_30 x 107 in= (D__471 mm=) Nominal

= Toho Tenax impregnated Strand Test Method. Based on Based on "' IS R7801 or ' DiN 20985
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W Hexcel

= 3}, JEC europeol|4] HEXCELL HexTow
HMG63E AHgste] R E 2|4 ol AMHv= dA43d ©@4 AR 7

ol &S AN+,

Cambines the benafits of ALL 135°C
ciming progrega in ONE naw system,
Irvchusting high Tg and Salf-Adhesion

(agl) HEXCELAIS| M|E(Hextow HMBS3, Hexply M92, M77, M79)




Formosa Plastics
- AIFE - B 0 PAN type, 12K, 24K, 48K A4t
- AlE ¥’ Chopped Strand
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unt| Fiament | Ter

From Crude Oil to TAI F-l - AS8100B+EN2100+J1SQ2100

THE INTEGRATED ADVANTAGE OF FORMOSA PLASTICS CORPORATION

Mem | Numberof | Yield Tensie Strength

Fiber Type for0om)| ks

15| 150 | 100 500
TC3 K | 200 | 200 500

| 3000 | 200 530
6 | 6000 | 400 530
TC3 1K | 12000 | 800 530
24k | 24000 | 1800 | 530

12K | 12000 | 800 710
i | 24000 | 1600 | 710

24K | 24000 | g0 825

NP2
3450
3450
3450
4000
4000
4,000
4,000

4900
4,900

5,680

APPLICATIONS

Tense Eongaton | D a 1. Aerospace: aircraft, jet aircraft,

R satellite, rocket, C/C disk brake,
Ml P2 o) | e | W primary and secondary structure, efc.
n 2 | 15 18 7 2. Industry and Transportation:
3 20 15 18 7 vehicle, yacht, constructive
1 20 15 18 7 reinforcement, CNG tank, roller,
2 oy . o Y robot, blade of wind mill, brakes, LCD
i o 15 8 u cassette, medical bed, notebook, etc.
] 0 8 18 7 5 Y
Jﬁ 240 18 18 7 3. Sports Goods: tennis and badminton
oo | oA | e - rackets, fishing rod, bow and arrow
» 260 20 1.8 7 golf shaft, ski-board, bicycle, ete.
£ 250 20 181 7
4 240 20 181 51
4 200 20 181 1 PRECURSOR B

Mitsubishi Rayon

A2 o)

o Aol 4

Co,, Ltd (&)
7 SH 2,700, 1.491$ FAF, 2011, 6. AL

PANA &4’ Pyrofil P330 A4k
Large Tow(50K, 60K)ZA & WX o] Eaajzol g
Target Markets

Filament Wound Pressure Vessels

Multi-Axial Fabric for Automotive
ZH9Z2 UD and Multi-Axial Fabrics

TENSILE TENSILE
FILAMENT STRENGTH MobuLus DENS]EY MUL
ProDUCT CounT g/cm mg/m
K GPa GPa (Ib/in®) (yds/Ib)

(ksi) (msi) y
4,90 250 1.80 3200
- TRHS060M 69 i (710) (36) (0.0857) (155)
4.10 240 1.81 3750
TRWA40 S0L 50 (595) (35) {0.0657) (134)

Spool Length: 2500m Size System: Epoxy based
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I Mitsubishi Plastics, INC (&)
- Coal Tar I XA &2d-F “DIALEAD"

Longitudinal

Transverse

Transverse

Pitch based
carbon fiber
“DIALEAD ®”

E=900GPa

Std. Modulus
PAN based
carbon fiber

E=230GPa

(d&l) Mitsubishi Plastics Et2~M-7 DIALEAD

2) Z2|=zf|a(Prepreg)

(1) Zg|=Z g 2 (Prepreg) 7|&=53F

AP . R, FASNG Ao AFL BT 5 Y= She
AFPIBAREE Qdstel A&FHo] A= A ol 7k Ye

o] Ze|=Z g Z(prepreg)’t 83 AHE =
Abe)Fol7tal Q. @A R BFAF Aol Qlof, AlFEstel H
8% Ze|zd I(prepreg)®] F/F7F 30~5049F ¢

- A&AR ZE|Z Y D(prepreg) ¥ A= A7l S

© 45 FE8A4S A MEEE AE7T st
o AET7rY] A3 d¥o] a3t AdFow FYakxdo] "ol
A= FA AgE+= Ze|Z Y D(prepreg) o] 4%, HAZAE XA

%
o] Szt WEFew 7|eIho] g ojok T
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Fo] dAIA Z|Z | I(prepreg) Alo] o3 & At
ol x|= aEokel] XA A glo], o3| Ze]Z#| L(prepreg)

TEAFTE 13

S
N
)
A
R
P>
o,
Ho
ME,
5 E
sl
(e
i,
N

(2) CF Prepreg?] 2rd 2 A3 gjjo 4] 2211

e 7HAd 3 HSAE AN Sdist

Prepregiyit AE7HE (R, A <8t

APAEF] M2 Aol HHstE Prepregd Al 2 A x V&
g

A AE 2] Repair ¥ Recycling 34 7|& &H

(3) CF Prepreg?] &% % W9

Carbon Fibre Prepreg Types Thermoset based Thermoplastic Based

4 Prepreg Other Other

Usual name Fibre Form Faiy Epoxy TS PEEK PPS -

Continuous Roll i ¥ v Y X
Prepreg o

Unidirectional Tape v 7 v . o

Continuous Roll v v v v v
Prepreg i Guaienne

iy Tape v v v v v
Towpreg Tow ig;l;(: il v v v v v
SMC Chopped v v
Sheet Moulding Compound ~ Strand Lol
Chopped Prepreg Moulding Chopped s i . v v v
Compound Towpreg

) Chopped Granules or

Thermoplastic Compound S el v v v
Thermoplastic Sheet Seilniris Sheets v v v

Strand

(Agh) Jh=mold Z2|Zed 7 K He
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= = 3 2~ B=
(4) CF Prepreg®] &Rl W& A7 &7/
=
0 — o - E
= ’ g \ ;
T Autoclave Oven !@ E
\h)/ CFRP |
® i Mass |
2 Ad d i
g o ;?IPI\: P Production |
o e i
g VaRTM / oF / :
o SMUC' JSosssssssess
- N PN —
o Small Volume Mid Volume i High Volume
.g GMT LFT-D
- Remark
[+
g Thermoset LFP ‘
l Thermoplastic InjgSsesn ,l
g Mass Production -
-
Low <——— Moldability| ————> High
Low <€——— Productivity| ——>  High

(38l Z2|=3|d(prepreg) STl M2
(5) CF Prepreg?] F9 AAr3)A}

Estimated Share of the
CF Prepreg Market

Category

NEylE 28

Leading CF
Prepreg

Carbon fibre manufacturers ~65-70%
Prepreg manufacturers not

backward integrated into ~25-30%
carbon fibre production

Complete Systems Providers <59%*

companies

Toray/Zoltek, Cytec,
Hexcel, Toho-Tenax,
Mitsubishi-Rayon, SGL, and
other smaller producers

TenCate/Amber, Gurit,
Isovolta, TCR, Quantum
Composites, Red
Composites,

Bond Laminates, Porcher,
Chomarat etc.

e.g. Aonix, Fiberforge,
Quickstep etc.

(Qdl) CF prepreg T2 AMLS[AL

196




JEC Europe Composites Show 2014

Prepreg production focused on Japan and USA.

Tor‘ay + Additional prepreg plant in the US planned for 2016 and new prepreg plant in Japan on stream in 2015
= October 2013: announced an 8 kt PPS plant to be built in Korea.
Zoltek » In 2012 Zoltek opened a manufacturing plant and technical center in USA: primary product is prepreg.
olte = Also launched towpreg in 2013
Toho- = 2010: announced significant expansion of prepreg business, shifting aerospace revenues from 80%
Tenax from yarn sales at present to more than 50% from prepreg and composite sales within 5/10 years.
« s US based Newport Adhesives
Mitsubishi Prepreg focus via alliances.
Hexcel - Prepreg capacity in Spain + W i d (2012).
= In July 2012 announced expansion of prepreg manufacturing capacity at its site in Greenville, Texas by
C 20% for 2015.
ytec » Chinese and German prepreg capacities qualified.
« Bought Umeco/ACG in 2012
SGL * 6 min m? prepreg capacity in-house
= AMS Ao x <k =
(A8) Bty R diedx e
Est. CF Prepreg Maih nrebre
CF Prepreg status share of all CF = P li e': = 9
in that end use PP
T
Aarc:spac? Pr.lg:-:gar_ws very mng Dosillon, still largely =90% &‘O:T:;g:;c"“:pmrwcmrm
(excl. tooling) for Boeing and Airbus
Mainly for aesrospace parts. CF composite tocling TenCate/Amber, Hexcal,
Tooling has similar CTE as the parts leading to fewer =>90% Cytec/ACG, GMS are the
moulding issues leading prepreg suppliers here
Hexcel and Gurit are the
Wind Energy Vestas and Gamesa are the main prepreg users 25-30% leading prepreg suppliers for
wind energy
Large Series BMW decided to opt for RTM process for the i3 — <10% &
Automotive low cycle time being the key target
Towpreg appears to be gaining share in this TCR, Mitsubishi, Hexcel, Zoltek
Pressure Vessels market due to convenience of use 10-20% all produce towpreg
Based mainly on injection moulded thermoplastic The main compounders are
PC/PDA Chassis cempount Lok SABIC, PolyOne and RTP
ically based on prepreg for such 2 5
Sporting goods e wnckive >85% Mitsubishi, Toho-Tenax, Toray
Marine Penetration growing L TenCos/hmber. CyiaLiacs
= x| = X ] Oo| Al=zk o | o2 d04x%
(azh =& ®ME AZolMe| CF prepreg| AIEE X FEZ A

Issue(s)/Challenge | _______ Solution _____|

Refrigerated Storage

= Cost of refri

i i -Prepreg storable at 21°C for reasonable periods
= Limited Shelf life

&.g. 1-3 months now available

Outlife (at working temperature)

Dabulking (particularly of high layer
count constructions a.g =50, typical in
wind energy)

Cure temperaturae

Cure time

Cure exctherm

Post-cure
Level of voids (targeting low porosity)

Hot/Wet properties of finished part

agh

= Limited outlife &.g. 5-10 days

= Neaded to remove air from multipie
layers of prepreg to limit voids

- Some situations need a low cure temp

= Desire to reducs overall cycle time but
avoid shortening outlife at the same time

- If too high, need to have interruptions to
heating ramp-up

- May be necessary to achieve optimum
finished part properties

Aerospace targets 0.5%, Industrial
applications likely to need 1.0%

Increasing demands on CF composite parts,
larty related to

QLEZ|0|E(autoclave)2X0| ol 2Xof|

= Maximise; now 20-60 days possible depending
on other properties nesded

- Various wﬁ: solutions provided e.g. Gurit’s
Airstream, Hexcel technology

= Adjust resin chemistry to low temperature cure
e.g. Cytec JACG LTM series

- Shorter cure time
= Microwave curing (GKN)*
- Electron beam curing (Toho-Tenax)
- “snap-cure” resins
= Low exctherm resin systems

- ise or el if

Factors which mﬂum this : material
w, rasin special prepreg
surface treatments
Resin possibly affi
behaviour in uﬂuf steps along the chain

* Cuts heating and cooling time; only heats the
matarial and not the mould

ANsksh
b=l

b CF prepreg 71t
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(0) CF Prepregg o]&3 A= 7Idel 43714

Charge Press De-mold

ubD arrdfcn:::‘Fabrlc .e- i l | D
B =

Prepreg .‘—¥’f¢-

@'_EJ@

100% mold coverage, preform recomended

Hybrid
Molding
UD and/or Fabric

Prepreg
+

sSMmcC

sSmMcC

PCM(Prepreg Compression Molding) / Hybrid Molding Process

Q&) CF prepregE 0|88t MER 7HEQ| MET|H

IHE& X|(Resin)

ok

3) =
(1) F8 7=

W e wlsd sk X Jigo| S, 2F 1Y HESA
- Halogen free &1 4=X]: UL94 VO <
- B84 ™= 44| 2000 cps ©]5}
- A3EE: 3min B|WF @120TC
- 2 Rd 71 st 23T oF
- Tg 130T & 9 7ls/do] MY U+

B A LT ol mE BASSxlE CHE A M3 Tls JHe
=

- cycle time 3% o]y
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(2) & AMY

W HEXEL
- 23C2EAM 6F o B Thed @45t A N

- Press molding 322 150C 2%, 160C1.5% o] 2] cure cycle

7
M77 cure cycle for 3mm thick part
- 40
150 = <
130 ! b
o 1 ' 30
£ ) % B
g 10 + g =
K] ] : g
g 90 - 20 g
5 1 &
k= Fid e bottom mould surface
70 température
10
50 = w= middle of part temperature
30 T T i 1] e DrESSUME
0 60 120 180
e« Mould closing (107) tmets) ! Mould_opening and
part ejection(10™)

Short cure cycle ﬁ ~ Demould

(2 min at 150°C or in hot conditions
1.5 min at 160°C) (high Tg)

Controlled flow

Long shelf life No fridge

(6 weeks at X
23°C) W

REACH compliant

(A8) HEXEL M77 &=ty SElx

199



22 dR7lE WUEHE FALETIM

200

HP RTM ¥WH<S ©]& cure 3min U7} 7}t 53] 7

Fastest HP-RTM solutions Fastest wet compression molding
solutions

Araldite® LY 3585 / Araldite® LY 3585 / Araldite® LY 3585 / Araldite® LY 3585/

Aradur® 3475 Hardener XB 3458 Aradur® 3475 Hardener XB 3458
(reference) (reference)

Preform / fabric 0.5 min 0.5 min 0.5 min 0.5 min

lay-up set (0

Mold temperature 110- 115°C 100°C 120 - 140°C 120 - 140°C

up to 1 min up to 0.5 min
(small to large part) (small to medium
part)

2 min 5 min 1 min 2 min

Demolding 0.5 min 0.5 min 0.5 min 0.5 min

Part production time RESNT ] 6.5 min [ 2 min i 3 min [
. @ @ @ @

I Reference: solution qualified for the first CFRP mass production application (BMW “I”’ program)

(adgl) HP RTM 3¥Z 0[|& cure 3min O|LH7} 7tsst K| 7

BASF
e Elastocoat™ C (PU ©1¥-A3 (Pultrusion))

- VOC free, Higher shear strength, Faster production speed

- AR

e Baxxodur® Epoxy Ed|o]=g o|ZFA] 4]
- single-step process “one-shot infusion”

- Ak vo} g3l ol

e RELEST® WIND Coating
- FYAYAE Edlol= Az
Zgsl multi-layer Z2]-9-#|gk

-based coats : PU gelcoat/PU

putty and contour/PU gelcoat/PU

porefiller/PU topcoat
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e Baxxodur® System 2220
- High Pressure °|ZA] RTM
- Demolding time { 2.5min at 120C,

- Broad processing window with/without internal mold release agent

- Side Panel, CF/ol|&A] $=2](Epoxy Resin)

e Elastolit™ R 8800
- RIME Z89d& 4]
- Compatible with all fiber A}o]7(Sizing)

- Excellent fatigue behavior

e Kerdyn® PET Z(foam)
- B3 S core material-¥
olFA AY, Ze]ZdL(Prepreg), RTM 2 hybrid production processol]

2
433

]
|

CYTEC

® Composite 2 Process Materials
o o ZA] F=A|(Epoxy Resin) A|Z~Hl

o T XY I(Prepreg) (LEZFHo]H & out-of-autoclave)

- UD, Fabric

- I3 d(thermoset) 2 F7FAA] B3| S (thermoplastic composite)
- 9|ZA], H=(phenolic), cyanate ester, bismaleimide, H]dol|H

(vinylester) X 2]Z ¥ I(prepregs)
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AEROPASTE® 1006 Paste Adhesive : Structural bonding for F&t&
o &1 : 3|, AFeal, REA¥E 2 AeAd = @ et 24

ol A] AdH](Turbineblade, Spar, Supporting structure, Components)

I Evonik Industries
® Matrix A|Z2=H]
o A7 3} (thermosets)
N T
- g oH 2ojufo] = X (Polyetheramide resin)

- Bismaleimide(BMI) COMPIMIDEY

o A7}AA(Thermoplastics)

- Polyetheretherketone(PEEK)
- Polyphthalamide

- Polyamide

- Transparent polyamide

O Specialty
- Reactive A|Z2~HEl DEGAPLAST® : MMA/PMMA/modifiers

® Z(foam)

- Polymethacrylimide(PMI) based structural $&(foam) ROHACELL"™
e FEJ(Coatings) & 2 FE(gel coats)

- Polyisocyanate

- Diamine
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o X714 (Additives)
o Dynasylan® : A}o]7 (Sizing) ® finishing components
- Aminosilane, ol|ZA[silane, Methacrylsilane, Vinylsilane, Ureidosilane,

Secondary aminosilane, Cationic aminosilane

Windmill bonding paste : AEROSIL™ gl Dynasylan®

o

- AEROSIL® - Hydrophobic fumed silica
AEROSIL® - Hydrophilic fumed silica

AEROSIL® - Structure-modified hydrophobic fumed silica

- Dynasylan® - Primary aminosilane
- Dynasylan® - Secondary aminosilane

- Dynasylan® - Oligomeric aminosilane

DOW

® Dow’s formulation

o o ZA] $=A] H|o]2(epoxy-based) formulated A]2~E]
- exceptional thermo-mechanical

- compatibility with ®AAd-f reinforcement

o Zz|¢-#e based Al2H]
- excellent toughness
- fast curing

- low-VOC emission
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(1) 53 7t

o AFat Ak FordllAE 19903 7kA] F2 AP Aol 3k o
B A7k A HE&EH%oH, 200090 SofobA]
FEF B3 VExdoly AEES
AAZ PP-LFTS 79 7120 AREE R B UdE &z
HAE = Jong A7PEAS S8ty Wol AEHUS. o=

Q) ol Bl ozl AA 5 e REA ) 48

[e)

$71%9) 3% olvl Fgstse] e

o ofulg dxife] A AFAAE F2 dufAe A%
o} Blo] golgt QA FA7} F2 AMEHe] o}, 74E]

AT G Arlaa 4R BilhAle] Hgo] Ax Hi 9e

@)
-
T
= A

—

Astel gol A4%9

ut

=

T

PR (1)

e My ML g Tl

N
-

1= =,

Automobile Sections and Parts

BODY IN WHITE CHASSIS STEERING and

SUSPENSION

Potential Carbon Part Areas

CLOSURES INTERIOR

- Pillars (A,B,C)
- Firewalls

- Chassis structures - Suspensions
- Cross beams - Wheels
- Roof - Bottom chassis - Prop/Drive shafts

- Floor

- Side doors
- Hood - Seatframes
- Tailgate
- Fenders

- Seats body

Thermosets

<— Thermoplastics —>

(QZ) "SR HRE AR
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(2) A B SEaA

o H AFAPatolM Z3Ea e AAA 24 = PP-LFT(Long Fiber
Reinforced Theraioplastic)7} thEZQld|, o]&= PP FXA|o F8HdF=

SHRAA 6~25mm ZHole] Hzl(Pellet) FHE A|Zet HAAA.

ofl

PPE A2 AHEFol wet te dAYelYEelay ur 4D A
Z WA S5d 4 BAS 9 5 g FHol U

=

£ FYstegte AFEAE 7] WRedA e E3 Screw 3ol W A
@ &8 wiol FElidfe A £ EA H. olge &35 F
a3behes HAo® Screw A WE 2 5 Gated] 44 2 S ¢
&gt 7= HEol dadh obg FHI PALFTE A7fEal glont
olX7FA= 7HA tin] AT WHelA] HEet x5 324 Xkl e
AR, tAled B B JFITHoZA AEA A=HIL Q=
71€ T st T4 dEARE AP THY, AsAT RS 7
PP- LFTO] A& H]&-& Aistaal A=437¢9 25 2af7 A
d &=7](Twin Screw Extruder)E AFAIZ] A2 d2chd o] slo]

BE|=7F H7F R E S

o A MAA A=Y 7] AZPAIQ] Krauss-Maffeirl 2 HuskyA}ol
A stk e dl Ql2kel A9t (In-Line Compounder, ILC) &
© A= A¥ ™ dnjection Molding Compounder, IMC) 2=

LA AR e e AR AREE

AR LFT Hot o Z2A Aojd & 9lo

2 7A4 =4 FEel we HF FFoMe] BAEstat ¢

AolaL, opge] AlsH] A3k 3 Abe]ZEFY(Cycle Time) 7ol wh

bzl F5d,

fu ot [o
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206

o

AWFA S 2 LFT Eé{a‘ixﬂ A T AFE 3se Z2AX iy
oF 20~35% A% 7FE a3t vk I 9L Dieffenbacher
A}e] LFT-D(LFT-Direct Processing) 7|& % AEx7+%8 2 F7%&
(Structural and Semi-Structural) = 7ljdto] =

S
2]
A2 A B EetRYEAR Hol gl V1R

do0 2 L g]_ Eo]o]_
On B 5 9 AREE R, 3NN 2 A8t b
F 32 EH2E GeARAE ppopA - PIT 50 188 2 e
i ‘ A=ABTEE AA B

A AsAf o] F2 ARREHIL A el 30winel] B
B UJAE(PA- GF30) 2 freld-faeol 400818 - EAPP(PP-LGF
40)¢] 7% 24, &dFrla, vkavles} oinleke] B =(Specific Strength)
%5 Foly A (Specific Stiffness)S Y. o] ¢S 7|4
= WHHo ZA AEHFE B E ARE3SH= CFRT(Continuous Fiber
Feinfo reed Thermoplastics) 7]&0] H& Zo] Oﬂ?ﬂ]m E]_w_

A BAEHE 7AE =4 o] &
B e Az ARYHE B4 Q7R d5A
WHE ofm] B 7EA] FEjrt TN ghsEo] AeistE o
(3, Owens ComingAholl &3] HA 7fEE A= o

rlr

=L O
GEy TS W

4»
%0,
r 1r
=
O
Z
%o

i
k

ixﬂ Az
. VetrotexA}

)
2.

ul
Jo

%0,
alfe

alle
_‘L_l‘
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- &, PP, PA, PET 5 Al A FEIZ #A|27) folsty ol& &~

249 A ARE a9t 3 (commingling) dhe] 94 AHdF2H
R Jﬂ ‘v’ﬂl(prepreg)% eI, o]EA AZ3 zazaﬂz
45 dPste] FES A5

A NHE olgsln® B oFEHo] = HVU-Q

-5 QGKFE”“'jM

LR. haating
Zl & Twintex Compression Molding

XIZ : Owens—Comingiit(http://www.ocvreinfor cements.com/soluions/Twintex.asp)

(d2!) Owens-Corning At2] comminglied yarnE 0|28t S&XiZ M=

- FiberForgeAls kel fald6 EE Baiarl 39 Ho|=

26 2] =
(Tape) FENS] Z 2|2 L(prepreg)E A3l o]& sl L
2 AFAA FHHo 2 F2(Welding) A7l & 58 oA 4= A
Foro=A 5455 AFS AA H. " o] Z(Tape) A5 FA o wel =

vl A gegk 34

Part Desigr Analysis Blank Design

Blank fabrication Forming

Final product

(agl) Fiber ForgeAle| AFPEE
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Aolol AzE el E
= BN g G AEGheen Fee] el L(prepreg) &

(6]
AZSL o) F Y ol AMES ] 45 AL wE AE

Foto] HFAF A7leS W ls

(4) F2 A7

B Chomarat(ZZtA)
- 3% Fx9 B8 BAA Rovicore A|ZE
-HdYo] g og H FBAE coreE chopped glass fiberZ FH ol
E 23 (no chemical binder) 7|A|ZA S 2 stitchdt 3% %
e W mas gFe) A5

- ARl BA/AEAeR QF o T A& Tk

- Infusion A& &33F “Roviply", "Roviflow"

- Roviply @ 2] Z¢] UD layerg thst Zt==2 &35k 5§ &)
- Roviflow : Zg]o|2~H EZFE net B+ e+ A E mat[CFM]

E H7}E mate} 23 A

BAZA ©2AF BIAR ATAR 27

- A58 WXR
27 s gk damplingd =7} €2 ol WA= =
A= Ao dejA ey Chomaratrhe] #H A-At

o fe
2
N
3

Y
3l &2 sheetE 25° =g A58 53 damplingd =

Wzl BN A 7hsshrkal g

N
N2
2
2
2

M InnoMat GmbH(=¢!)
- Hexagonal 7ZA] “Vault-Structuring" A7}
- B 548 93-S Boste VeEA HE eS8 Asiio=

533k, o] 7les E2k2Y B 5 AR A&
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- Flacdt Aso] WS BE, 55 7} @A ZrhEel A
Haet st 28 722 Qs FE kg Ade] SuilEL F4
ArSo| 7Hhsty 4 &44 =7}, Macro-Lotus &3 2

W aptec(d=)
- Sheath-Cored hybrid yarn "CruxTex" 7]}
- Core @ &2, ofgbv|=, Felif o HepulEA

- Sheath : PPS, W, PP 5-& friction spinning® & }-of

B Parabeam Industry(H{|&2tE)
- ERAE ASAE 3D e f(Eglass) H=, 77 1 3 ~ 22mm
- 844 : Polyester, Vinylester, epoxy, phenol &
- Fiber-Resin ratio : 1:0.9 ~ 1:1.157} %%

@ Extended Structured Composites GmBH(ZY!)
- EAls AshAlg @ EA 3D-Core

- 218574 ¢ E-PET(PET Foam), E-PUR/Navy(PUR-Foam) E-XPS(XPS-Foam),
E-SAN(SAN-Foam)

- 71A1A B4 FHEY A PET Sandwich$} H]1LA])

- A 50%

- Shear Strength 250% 3¥F%+

- Flexural strewngth 700% &k

- ASFAE 1,000 FF
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B Tencate(H|H2tE)

- 337 2 oEtg B A

- Radome(H] 38 7] dd <telly |7H)
&5
- AFAE g ARR(EAES AR

Thermoplastic PEI core

- Cetex PEI, Cetex PPS : 3719 oA Ao &

B TITK(EY)
® Long Fiber Granule #|Z-& Pilot Plant
- Granule &4
- Helical Fiber arrangement(large fiber length)
A FEE 24 7He (30 ~ 80%)
AR A BE

- Skin-Core 7+% - low energy demand

- Granl.lle %E Heating Heating  Cooling i Cutting i

" =) iy

_ o - er sliver %"’ — E = o

%ﬂ. ?j)l\él] T —E—‘%]'XH Die Pulkngl &Gmnu es
TR~ DA = b

Aol A%
- Short fiber®l wood fiberE -5 weby mat FE| = double screw

[e]
extruder2 ¥ w3t HAMRF A3 GriaAd 4] A=

o

H
s
oy
)
o,

® Wood Fiber - LFT-D Process
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B Milliken

® “TYCOR” : & (foam) Core Fiberglass Reinforced Composite Material

Higher Quality Infusion, Lower cost, Lower weight

PU = (foam)

o

o

fiberglass web
of ZA] FA](AFA] Resin) flow channel

E-Glass ZY (roving)

o

o

o

Glass surface veil

%= ! Wind Turbine Blade, Advanced Composite Structure(sandwich

structure for truckbody, railcar deck, military shelter, bridge deck, etc,)

“Tegris” : 7} B3] & (thermoplastic composite)

- Lightweight Impact Resistance

- 100% PP composition : elastic PP tape type — Weaving(plain®=+
twill), tape yarn : 3 polymer layers (ABA 713, outer A layers are
a lower-melt polymer than core B layer), &J2]#(eg. 4 layers, 24

layers) press & heating, AFA] % Z}(self-adhesive)

W UBE
® Polyimide CFRP

@Fl'exurai Modulus [ EPOXY @ General Information

M Fenl
120 —
Type HA-10
100 =
SIZE 220mm X 220mm
80— v
Thickness 2mm
60 i e
) Carbon Fiber Plain Weave - 10ply
o 40 =
5 20
k=]
&

50 100 150 200 250 300 350(632°F)
Temp. (°C)

(dgl) PETI : UBE's Polyimide
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High Temperature Composite Fabrication : RTM, Infusion, Z2{3%
| 1 (Prepreg)

- €% - High temperature components for jet engine

- Structural parts for aircraft and launch vehicle

- High heat resistance parts and structures

® Polyimide #(foam) MES =] #d

® Silicon Carbide Ceramic Fiber(SiC)

© Secondary Products

- A&, ME, 22

- Plastic Matrix Composite(PMC)

- Metal Matrix Composite(MMC), Ceramic Matrix Composite(CMC)
- SiC Fiber Bonded Ceramics

O Semi-conductive grade

O High temperature grade

= MVC
® Car Hood : RTM-TS Surface - €7}A2A FX|(ABS), W5 - GFRP
® Dashboard : €7}424d Injection
® Side Panel : RTM-T(E7}AA FA)
® Tractor Bonnet : RTM Light(GFRP, Light process - low pressure)
® Tractor Headliner : VFC Light(VFC - Vacuum Forming Compression)
® Houses, Schools in Pultruded Structure : <1'¥Ad& (Pultrusion)

® Wind Generator Cover Part : Infusion

B 0SG
o Tool maker
® Drill : Carbide Drill
© Diamond coating for long life

® End Mill : good finishing
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@ MASTERS

O Composite Manufacturing

- RTM Light, Infusion, Hand Lay-up, Spray-up

B Amplitude Composites
O Composite Parts Manufacturer
- Vacuum technology(Infusion),
Hand lay-up, Spray-up, Standard

lamination 5 7]& H-&

- A - Zg]o|2H, v 2E], o|&A] Reinforcement: Glass, Carbon

o custom-madeBE=+tailor-made A& Az 7}5%

B Aramicore Composite
© Aramid honeycomb, honeycomb composite panel #|Z$A|
® m-Aramid honeycomb
o EA  dA YH2, #A7]|x}H|, anti-fatigue

o & 1 ¢ T, 7R, A, A ey 20

® p-Aramid honeycomb
o B4 1 F)AH QAo ol

= - TT

o
1
o
N

o

oH

® “AC-HAM” Honeycomb Absorbing Material

© m-Aramid honeycomb, p-Aramid honeycomb®] ™ol metal coating
0 54 : Restrain electromagnetic interference, improve radar accuracy
0 &% : Microwave darkroom, EMC room, absorbing load, attenuator,

RCS reduction
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“AC-HP” Honeycomb Composite Panel

© Honeycomb Composite Sandwich

o Core : Aramid honeycomb, Carbon honeycomb, Honeycomb Absorbing
Material,Aluminum honeycomb

o Panel : Fre]df ZE|ZH 2 (Prepreg), ©AE-F Z2|ZHL(Prepreg),
Aramid Fiber Z#]Z Y (Prepreg)

AN
5 82 F

o

=

(1) 58 5= A9 g tel glojM Akt

[UEICHE]]

Corw
[

=
&
5
b
£
"
-
&
+
5
&

Structural N
Applications § i pogs e~y 1
persir wot [r— e
process i Py, [ ——

(32D +52 20| 4o lof T2fefor ) (IF) ZEME HMBMABHE
Design, Process, Material®| &A= 2 ng{Atst

(2) 4

e

volume
capabillity

aaaaaaaaaa

Application parfarmance

Automative Systems
and Ferforman

Composites

(A8 dMHZE AlZel 012t Visds=sEo (AE) SEME ALS=ofo| wet

=]
e 2 ddSH ME=E X9 EF
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EAAE oA

3) FE8&AFEAhEok AH-EHE

S meE e 0 we 32 o a7 ALE Zo] Ws Alzwe)
749 GMIE = Agste] Azd. GMIE= Zg)Z29d (Polypropylene,

PP)FA9F G228 Mat Z3A 2 o] Fo] 7 e o] EokAaA Q.
- 53], T-DieE 3l 4Ed &6t == Fedf 7
A% Mah A4 wﬂ | $53ka, dubeel

sl=2told
- H AFEAF o] Lot ¢ 7HE An|E IraAdZel~EQ] LWRT
(Low Weight Reinforced Thermoplastics)e] #-8-0] A= FiL §J-L-.

- LWRTE 293 Aoz s Az = Qed, u84 49
Adkdl F2]°d 7 (Chopped Glass Fiber)2 A Eo] Qo F=2
Thermoforming(@4HH) 0.2 A4E. v|F0] 0.2—0.82 v-$ 2o
AF A A 7o) mof WHHER, dXE FA=A 2 ARk
AY AME= A8 Hi 5. FHHdT FHFL 800-900g/m2
T oA =4 7hsE

I LAVVRT
Lo Waight Meinforced Thermoplast
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B o REEYHO|E

- H& N EE 2] A9 2" tjAld)] PP-LFT(Long Fiber Reinforced
Themioplastic)& A& 43 3to] THEo3. PP-LFT+ Zg|z=2dd
(Polypropylene) FA]ol| f2]df& 33 A7l 6~25mm ZHole] |
el A,

I LFT Directline
Long Fiber Tharmo plast Directmou Iding

A material and process technology bs
breaking through in the market

High by direct
of the preform

Individual adaptation of the
compaund to component properties

ed In, Greater productivity
in the farm of granulate or chips. by short cycle times

In-line processing of recycled materials
Turnkey production cell with
overarching line contral and
integrated quality assurance

Structured surfaces on visible
components

- AASmozE A throl wettherd A8y Bgad 2 9t

- o] 49 W 22] Flap Door Panel % Trunk Lid Panelol] SMC(Seet

Molding Compound) Hgt2A7F A& F¢.
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Z1sk

y L

(2) F8 A4

B Innobat(ZZtA)

- Needle punch H4dF
HaxiHiE o183 31884 pultrusion
process "EcoTechnilin" A7}

- A pultrusionoF= PVCe} &
Srlio] F5& ol2n Jou

=49 A 1B H a7t

S =

mat %

_‘

A=
B Fimalin(Z&tA)
o]-8-3t theFst A&

2 E3AFE “Flax Technic" 7|

=

- Flaxd 8-

AE
L gk 5%, A/AA, 1%, oleeo]

B Composite Evolution Ltd(S¢!)

- AANG B3AE 714 “Biotex" 270

[ex|

54 SolA 7154, AA4T A, ol
Agatoll wel A7a7

el A7sA 2
3 WelgAl Al

_,d
dat
=
i
pa)
(o
b
2
ol
off ot X o

with both

and thermal properties

InnobatAle| Flax=2&txi=

il
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- &% : Biotex Flax, Biotex Flax/PLA(Flax 40%), Biotex Flax/PP(Flax
305¢ 40%)

- " : Yarn(125 ~ 2,000tex)

- A& @ 2x2 twill, 3H satin, 4x4 hopsack %

- Non-Crimp Fabrics : UD, Biaxial

- Prepreg : Flax/PLA, Flax/PP, F7] 0.4 ~ 2.8mm

- 54 1 FA(twistless) &, Fiber efficiency 50% 7}, A €314

B - AFsA}, 35, 208, 2F=eA8SE 59 = 7E AN Semi-structural),

WA, A2

I Procotex(gl7| o))
- Recycling AE7]Y

- AAMHF E recycled textile2

Ags 197 B Az

-

- Flax’dFE ¥H= UD-Prepreg

(O&l)y ProcotexAle| Eetxiz

SdE HE

I Balseurop(AH| Q)
- drjolA AakEE 7 oA U Balsa® 7]E 0 E 3F Wood

cored E3Alg H7IA “Balsaflex"

0k
kL

) = =

o

MEL =QAH|

(1) HEFAEE Fodn 9 7e/Esd
%k AAo] 7143t Hua =71, QAER Az
PRSI el A9 06, Austel 44

0, vl 5 A% A Agoln, 4714
FRP7} fEsith & 4 gle

A
A

=

rsﬂ b

koo O
i) 15 ol

& 7&”

o

o rlo wo L

==

@)
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- 22y CFRP Hold 24Ul 7140l 9 vixa Jd o] ol
o AwAE A7 A Aw S8Ake] "xas e, Beela
=, 2lo] 22 AR ol dFnto] o]8Ho] gk Ty =0,
Holzl, vjzrAlge]2 & gy ZIdee] A4 w5 A5
o A=5<1 Aol g9fo] Byloly A5 5 Absak AAel that A
& 7hsAdol woAaL Sl

- g AFsabe obrE] =% o Wl Ul ARE A Qs
ol FEldo] aFHE R, AEA ¥ (injection Molding), %533
(Compression Molding), ¥F3-A}&433 (Reaction Injection Molding,
RIM), TZHHAEAJ 3 (Structural Reaction Injection Molding, SRIM),
Q1A & (Pultrusion), 474|448 (Rresin Transfer Molding, RTM)
5ol AES Ve 1 Azaol A,

i)

A o] Y TorayAR= CFRP A5} HEo] oRxlslE 9Ja)4] Toyota,
Nissan =3 d&3lo] 114 RTM 7]|<=S 73t 1S, CFRP7} &
A ApEAb BE AP Xdsk7] AsiAe, AolEE, oA 9 A
2F B, A e 3ukar) wolol &hn| o3k B o) gty driaA]
9 AR5t AF Arke Sdistelr] Hgk oreke Al d77F 1
A B3, AlEst 2 s HY) fsiAe, o] & 53] At
Zo| BAE AFEH Bls] HAg 108] o] wEbof
EF D 12 W), BvE ofye}, CFRP FAIKEF 7=, 75 A

| 3L Y Tle, AZE 7is Tl EHA .

oy

deol 7

—_

X

2) 2 A4

W EHAZE)
- 2 Z g 2 (Prepreg) AAH]
- Spool creel/Calender for X 2]Z#|(Prepreg)/Unwinder with separator
foil/Rewinder for 3Z ]3|I (Prepreg)
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2 5(HT, HM, pitch, heavy tow),

J.0
A, 59 (Basalt)’d

5= @ pressure vessel, roller, electrical,

o rxﬁ

aircraft, -F%3 industry

W Van Wees({|22tE)

snsiderable

UD impregnation/coating @

(a2l dAstMdEX & AIIAM =X E(with hotmelt resins/adhesives

=]

by means of slot-die and engraved roller) application technology.




V. JEC Europe Composites Show 2014

B HSU PEN Machinery(cH2t
- Yarn impregnation W2l ]38t prepreg A|Z A
- 2 A4

- FiberE &9 Zd7-9} dipping roller A7 fiberdl| resing F3IA]

- Fiber7} o8|7§¢] drain rollerE E3}8FHA] resin content &
- FiberZ o|gx|7} 7371 =2 92 7ro} sheetd o= A X
- SheetE #e} 71%38}e] prepreg® A%

I TPS(TechnoPartner Samtronic, =)
- Coating”] @ Thermofix”] Pilot m/c & A=}

- Double Belt Press Thermofix system "CombiPress"

|

=

Various press types

Type Fixed roller Circulating I Isobaric Sliding shoe
roller

Structure ail

/

Applied

pressure —
oLever| <-H-M-L : ——i
Max. pressure 70 kN/m 10 bar | 70 bar 0.5 bar
(line pressure) |
Max. temperature 280 °C, Air 350 °C, ail 300 °C, Oil 350 °C, Oil

350 °C, IR

DOUBLE-BELT PRESS —
TECHNOLOGY PERFECTED

Press hom.

ns of the TPS’ Doubl.
from

us plates

B
<
W

and sur-

o

Ths plants will be designad in accordance with your raguire-
Uila customizad machinery with belt widd
Pirtmsan B0 ana 5500

The heat energy input is effected by means of 8 heating ges. water or hot air.

a /U o Double-Belt Press

Coolin:

Extended 4
Temper Zone

Lower Belt

Heating Zone Nip Rolls

(2l TPSAIS| A7iAM Z2|Za| d(prepreg) A
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ZAFE M

B WAECO

- 1|=F Litzler/Western Advanced Engineering Co, (WAECO)jit ol 4] |

#5k  pilot Machine2 Htj
100ft/ 02 S E o

sk, A&
H'(,:H S RTIASl S

(prepreg)©] AA2to] 7Fs3} AES] Tk

A TPsa e,
M Coriolis(ATL, AFL M2 &)
- Hlo|Z Z]Z# d(prepreg)=
SHol} tleksARE, £3] Automated
Fiber Placement(AFP)ol|4] H o]
Q(braiding) 3ol %= 2-8=aL 3l

=
S|

AFP= B 7] Az
ol ARE-E=
, Ho|Z Zg|=

I A=

| Z(prepreg)

T E o 2

(d2l) LitzlerAte| Hot Melt Prepref
Systems

(d2lY Coriolis A}2| Automated
Fiber Placement(AFP)

@ FIVES(FLEXIBLE ATL, AFL M ZE &)

- "Hlo|Z Zg]Z g d(prepreg) T
Agrop) teksA, £3
Automated Fiber Placement(AFP)
oA B#o|(braiding) ¥
o= A= U=

VIPER@ Fiber Placement Systems

(2l FIVESA}Ol Fiber Placement
Systems
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B AUTOMATION DYNAMICSit(o|=t), www automateddynamics.com

- "]=re] AUTOMATION DYNAMICS
iitel AR Unidirectional Tape
Prepreg Machine UDT12+ S
WE o EA5AE AFETHA]

2 359 E(feet) o] &4 &%
A bR AR AE)
ZO 4201 2|7}A] 73 A

(1! Unidirectional Tape Prepreg
Machine UDT12
M FLOW(O|E2|o})
- E38 A28 WATER JET CUTTING & A7t : 7|2 Ko}
25~300% W21, A3s1A AEE]W, METAL, STONE, GLASS, COMPOSITE
Ht} 75, FLOWMASTERZEH= CAD & ZEa#o g X,

W CMS(0|=z|o})
- B Als Ax8& CNC(E 2
A= Triming, &Fv]5F MOLD
AZH), WATERJET CUTTING,
Thermoform("}2~E%) machinery

s AL

(dgl) CMSAe| 5

W ROCTOOL(ZZA)

- AFEA 9 LS dS AP A A
AP (7, 948d5A T3] Zd D(prepreg) 1cycle/3min
A= sy 23, F77F 0.4mmol B3R A Fnpau
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=2 477|e WLEHE ZAHE M

3>>

W ED0iME 201451 39 1120flA] 137K T2 TR|oA T
2014 JEC EUROPE, o] MA|E &zakstm =2 0|f77t El= 7|1&7i
Q=SS Ma|sigie.
M JEC 2014 Europel| FLEE2 3l 2koj|L{X|(Offshore Energies), 50|
Ha|= FXA|(Hybrid Structures)!.

o 3| ol X] (Offshore Energies)
- Wind Energy, Oil & Gas, hydropowerg #OFolA 2] A4S
AwstaL = SFAEC] hel

o slolH E]E FZA|(Hybrid Structures)

- Weight reduction is now crucial in transportation. Hybrid
structures allow to take the best of each material 7|&2] &
SoAol wa) A%l oluds BgARE olgat ol
o) gt S @ olo] g sl&ALE

H= Y =

[ | 9}%’5‘%—(Carbon Fiber)7| ==&t
- A Ze|Z Y L(prepreg)-g-o] FFold FHEAf-(Carbon Fiber)
ke A AR EAAAE el AxEel Hl
A JWEEIL S A7HE A ES(T-3005 oleh) 'raidfeof =il
35 (T-11009) A& 7hde] vgFeiAl = Q=

- PANA 9 PitchA] §F2A(% thekshA 7ietEa e, =}
FAE 7l &R st olo Age thekgt Fejo vhA
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W z=2|zZ|3(Prepregl | 2 &
- FH okt 943 e I (prepreg) AlE E FA | O
T7F AP Qs RS} HA Y Al A s
AF ANEA TR Qs A&gAgo] HAf by o} 7har
- &Rl Fujjol o] Ze|=Z | L(prepreg)7t F23 FulE
A Fobztal lE. BT AR Al S, Xﬂ%ﬂ"ﬂ
Q3% TE|=Z Y d(prepreg)d] F/7F 30~50F ¢
- A&7 0] JF,]J'u’ﬂ:L(prepreg) 2 EqAE A glE 2lsiA
SAete] TE= AFF BeFs 85 ol 7t
Zﬂ%ﬁfﬂiﬂ gk o] dagh
Ao g iAol HojAl= T A8 He Z 2 Zd d(prepreg)
B, HSAEF B EILWQEIL WFor 7lssto] % EEQ‘-"]

=3t

=

ol
e

o0
o
Y
oo |
o
o
& %0,
we, U odo fr

<

O o ox of fr

(prepreg) Al 4ol Agt 847F =i Q&

- ﬂ?—ﬂ],‘i %Lé}xﬂ% =l vlsf B A7 AR B 7eT el

= .
@ ol RUHOE 2 RAEAL FRAT, T ol
g tha 71l Bed A9 A

M CF Prepreg o "kM gl AIE Erljof 40 F229I
A 2 HSAE AN Sdis
- Prepreg*ﬁ ol %Eﬂzﬂ (&2, A st
- AYAF N2E AT Al A3 Prepregd Al 2 Ax 7|
Eat)
- AP AE 2] Repair ¥ Recycling 3471& 1
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Halogen free : UL94 VO o=
- 7EA AH= TX] 2000 cps ©]s}

- A& % 3min 1YF @120C

- FeR# 718 S} 23¢C 6F
- Tg 130T 5 3] it Es

SApe] AWHT YL

Slass transition (“C)

(O8) SENE ALZZoof wef

_1
N
:\II:
T
I,
N
)y
o
ox
-3
=
(ot
au}
[
i i

—,—7(|0| o‘l‘r

SHME PIH I GMLES
AE} ¥} FoolAe 100974 F2 AP 4ol S48 By
B @y Bt A8 E0en, 20009 Solehe A
]
1
(<3

TR Bgaqt Esdely AEES tAske] wol HE854.

AR Z PP-LFTY] A% 7)20] AL Fo TA§ B 2412 A
2 olomz 9r}ATFS 9sle] wo] AEHAS o] AulAho] U
o7 FiFo] ofye} kA T F2E FFd g 482 ALS o]
3 A& G A AETAE F2 dESAe] Frr) vol
o] go|gt A A7} F=2 AHgEHo go}, JFE)Ee] WA
7 o] ArfaAd A BEFade] FHEo AR QS
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Mechanical properties Seats - interiors
Physical properties mate ria| Fuselage shells
Purchase price Wing skins
Storage cost Frames / ribs
Quality cost Control surfaces / movables

Doors / hatches

Single parts (clips, cleats, brackets)

o

devel(o:u;g

aworld of Z

Press forming composites, e

Automated tape laying Thickness
Autoclaving Stru Ctu ral Ply orientation
Welding = = Part count
vacle time Appllcatlons Assembly

Energy consumption Structural layout

Process control

process

3=
e ;Y B

o Fon rraremee E volume

= . ¥ b degrvaof cure E capabillity

m. Ly Poerey f Mewamitom 1_1.“
O = E/= B

. = B

i o o

procwdure . ey spoe

T o = o maturity
(A2 SEAS ABUY BHE (T YUNE ATl Dot TlEERE

A AAE Aol 71 0] e E
9 5ol 7154, A7 444, oA
o, #7447 5L ATl W AFserl o Ao %

ot _ll-tl

- A2 2] Gy, AR Feol Al GAsY 24 R el
PlA AHE TASD, A8 WA AN 13

ojf

s
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SN EE FAMH|Q 7=
CAEAE ofe) LEw 43 Ul 1) ARE A8E & s Aol
ZER]o] 87 RE | A3 (linjection Molding), 945233 (Compression

Molding), ¥F-8-A&2d 38 (Reaction Injection Molding, RIM), T+Z4F

3
S S

SAFEAE (Structural Reaction Injection Molding, SRIM), <14HAd 3

(Pultrusion), §°#]¢0]44d 3 (Rresin Transfer Molding, RTM) &< A}
8

F3) 715d nsAE A8,

TorayAR= CFRP 2Fs} F35-9] rlstE f1eiA] Toyota,
Nissan =¥} & &#3}le] 11& RTM 7]<=S 7JEd3star )8, CFRP7} &
A AFsAE FE APl X4sk7] fiM =, AolEErd, A 3 A
A HIE, Ao 3k} gtotof ek, o] 2fgt HAof BrE d7iaAd
2 A AT AAE Sdistebr] g odE v AT 19
B A B ,Zﬂ%' 2L st =) HsiA=, o] T 53] At
do] 71&S] EFAE Al Hls gk 108 o] whepx{of
HEF UIF 13 W) 5 ofye}, CFRP FA| BT 7], 75 A

2 AR 7e, AgE 7le ol /NEEHL 9=

—_

)

NopE 03:
=
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