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Overview of KOLON Group

O YKOLONGROUP
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Overview of KOLON Group
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Overview of KOLON Group

o IBUSINESSATES|

otet-A X -0l 2
® Kolon Industries, Inc.
® Kolon Glotech (Material)
® Kolon Pharmaceuticals, Inc.
® Kolon Plastics, Inc.
® Neoview Kolon

® Kolon Life Science
® Kolon Fashion Materials

A4-dX- Myl A
® Kolon Engineering & Construction Co.
® Kolon Glotech (Leisure)
® Kolon I'Networks
® Kolon Benit
® (Pacific Partners

ML=

_Tro

® FnC Kolon Corp. & Kolon Fashion
® Cambridge

® Kolon Glotech (Distribution)

® Kolon Wellcare

® Sweetmeal
® KeP




R&D of KOLON Group
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R&D of KOLO Group

eResearchn

Materials

Polymers Polyesters, Polyamide, Aramid, Polyimide, Functional Polymer Beads

Chemicals Photo-sensitive Chemicals, Chemical/Plastic Additives, Polymer Binder

Process

Polymer Synthesis Solution/Solid/Emulsion/Suspension Polymerization

Chemical & Bio Synthesis

Chemical Process Control, Combinational Chemistry
Fiber Processing Micro fiber Spinning, Conjugate spinning, Electro-spinning
Film Processing Film Casting & Surface control, After Treatment

Polymer Processing HF Membrane Processing, Sheet Casting & Surface control

Coating and Metallization In-line Coating, Chemical Treatment, Photosensitive Coating Formulation

~ Application
Tire Cord, Car Air-bag cushion, Seat belt Yarn,
ENPLA(Engine cover, Air Duct etc.)

Electronic Materials Films&Sheets for LCD, Chemicals for LCD, DFR, LPI, Pl film

' Automobile Materials

Artificial Leather, High Tenacity Yarn, Stamping Foil, Solar Control Film,

SR R R R E TR EVEETED HE Membrane, Alr Filter
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Industrial material history in KOLON

. 2005. Productlon of Aramid, Brand “Heracron”
2002 Established tire cord productlon subsidiary in Chlna

2001. Developed film for TFT—LCDS and other IT apphcatlons.

499. Spandex

1995, Established P.T Kolon Ina. for PET Film Production in Indonesia

. 1993. Artificial leather products, Brand “Chamude”

1991. Established Siam Tire Cord co., Ltd. in Thailang ‘
@1985. PET Non-Woven Fabric

1980. Korea’s first engineering plastics

1975. Listed on Korea Stock Exchange

$1973. Nylon tire cord fabric
@1971. Polyester filament yarn

@1963. Nylon ﬁlament yarn
.1957 Korea Nylon Inc. Founded

1960 1970 1980 1990 2000 2010
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Tire Cord

Tire Cord i 2

: Reinforcement material in Tire. Therefore sustain the load of
Car and one of key parts in tire.

Carcass Belt
Belt Carcass !
Cap—Ply J:j
Bead—Reinforce'ment Bead /
Flipper !
Bead—-Wire J

Radial—Ply Bias(Cross)—Ply



Tire Cord

Tire Cord WK
— JHE History

& 18884 E = Dunlop 37/ EtOIH HHA| OIOIE HE

4 0
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¢4 M Yol2 ZLE HE (1930E M)
2 1990EH Ol F, Ao, LI0IE, Z2|0AH, Ol2t0IE, A
€& 1990E ] FbBF UHP(Ultra High Performance) Tire cord JHE

£ 2000 [} =Yt RFT(Run—flat Tire)& Tire cord JH &

) 2l0I24, PENS AATH M 017 HY(E)



Tire Cord

Tire Cord 1
— Tire cord2| &3t
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Tire Cord

Tire Cord i 2

— Tire cord =2 2+ £4

Tire Performance

Fabric in Tire

Cord Requirement

Development

Criteria
Big & Section Big 3 Big 4
» - 8
=
1]
1. High—-Speed | Cap—Ply E —
o £ c
= 5 22
[al o ©
@) £ £ 8
2. Endurance ' Carcass = o 2 g QEE=>>
© O = 2 2 3
. S L &% 5
3. Flat—Spot ' All x ‘0 2 85—~
= % DE_ L 0 8
: ® 5 5 LT85
4. Side Wall = = 5 £ £ E &
Indentation ' Carcass 5 ¢ D 532 S
@) J= "a = T '@ g
= £ 285
: = S83¢e
5. Handling ' All St & E=
— N ™ — ol 3 <




Tire Cord

Tire Cord i 2

— Tire cord M= 23

Spinning Twisting Weaving Dipping
(Yarn) (Raw Cord) (Fabric) (Dipped Fabric)

— Morph. Control — Twist no. - EPI — Adhesion (Latex)
— Physical / Thermal — Gathering of ply - Width & Length of — Physical / Thermal

Characteristic Fabric Characteristic




Tire Cord

HEr &b el

Tire Cord2]
#2 PET Tire Cord & ALS| O] Al

HMLS PET Conventional PET
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Amor. Domain Short
Crystallinity High Med.
Low

Cross—Link Density High
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Tire Cord

Tire Cord2| JH Bt&k

® EI0| B2 22 =4 (Strength, Modulus, Heat Resist..) 22 5= 3t — Super Fiber
o M==2 EIO|H BEZ M 2+ : Polyurethane, Auto Sealant, Sensor, Network

» High Strength/Mod. @ EFO|C T 2HX|, H3A| EIO|H S A
Safety * High Heat Resist. : & FH/HI M| 2lat Tire A U2
« High Adhesion : EtO|H 2t 22 L| =2 &HAl.

« Fatigue : &HAI2F D2/ 0BHE| A,

Comfort « Z2J| UMl =& : Polyurethane » Auto Sealant
» Dimensional Stability : SAt2 & XA A SFA
« Low Relaxation : &A|2t AIZ2ZE X2 R
» Sensor, Network : Smart Ef0|H HARE.
Fuel _ )
Economy « High Strength : D& 310f (12 EIOIH E2 M 24 (B33
_ « =2 OI&H £ compound : 3|8 KHat 2AZ HH| &FA 2 Zoll S48 M 24
Environ— )
mental « MZEol Mgt 28 2 =&
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Car Airbag

Airbagl| ¢&t 2l =
- A4S XE Airbagl| S
H& : Seat Belt?t SAIN s, 28 & &
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Car Airba

Inflatable curtain

Seat belt systems

Anti-whiplash seat
(AWS)

Integrated child
pseat

On—call
system

Thorax bags



Car Airbag

Airbag 27 E4
- M= XE Airbag A~ M

» Airbag A2 RREH
1) Heat resistance : Z2F Al, D2JtA0 2lst HE H&

2) Durability against hot/wet aging : &2J| LH7?4 &=
3) High tenacity / toughness : Airbag J|248ds &8

4) Superior energy absorption : Airbag 8= &4 2
5) Good folding resistance : Module Compact{t
% ATH BHAE (24, LHEEH) : PET or Nylon6 — Nylon66(& )

vlion46, PET, Nylon6E & & JIs

2 & SRS = ST

O 0
01
0 —



Car Airbag

Airbag 27 E4
- NS XS Airbag & &

P Airbag & HAEH
1) Tensile & Tear strength : Z22Al, &

2

o
10
I
0
0z
b

Elongation : 94 £X

A =&Y

>

3) Seam combining : 1=2]

)
) D,
4) Air permeability : SE2Al, D22 JtA =8
)
)

i

5) Packability : Compactit
B8) Dimensional stability : Airbag2 &2 S EHEH & BH K|
% All properties need to be retained in aging (Heat and humidity cond’n)

— Airbagd & 82| &) 14 & &4 &8



Car Airbag

— Airbag Ml 23
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Car Airbag

Airbag2| & &

- NSXE Airbag =2 2HE
I 2 =@ smpacdErsiE, H= HAa=5 System
2) 74 HZE BHE(Cost Down) 23t

. Air bag, Sensor, Inflators..

3) JI=s4H Airbag (Smart Airbag) 2t3t
— Airbag 2 A2 =2 Ask

1) Finer denier yarn
2) LDPF yarn (for improved folding)
3) Specialized Cross—section yarn (Flat yarn)

i 420~840de’ (DPF= 4.5~6) —
210~315de’(DPF= 8~4.5)



Car Airbag

Airbag?| &3}
- M=sXE &+ Airbag

= ;._"* .'_-:':;—--- \—t ' : - Seat Belt Airbag
Lower Leg Airbag Knee Airbag Inflata b e nE) (SmartBelt) '




Car Airbag

Airbag®| &3}
—. M= AE &l Airbag

OPW(One Piece Woven) Type Airbag A e s N
Seam Area @® =AML US
} & 22X e 2H
I B & M=ZH = 001 CIxQ
& Seam sealing =22

1 Layer

P, O 58 T & 2 e




OPW Side Curtain2| =3

'ern Design

Cutting & Parts Sewing

Inspection




Polyester Spunbond Nonwovens
(Finon ©)



Classification of Nonwovens

- Nonwoven made of continuous filaments

- Directly manufactured from thermoplastic polymer such as PET, PA, PP, PE

€ CLASSIFICATION OF NONWOVENS

_| — Polymer _—
DRY Process . YSt SPUNBOND NEW PROCESS
CHEeEl | e
— Staple Fiber —T—— Needle Punch
NONWOVEN (TWO Step) = Thermal BOI'ld
Lol — Chemical Bond CONVENTIONAL
—— Stitch Bond PROCESS
— WET Process Wet laid

——  Spunlace



Characteristics
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Simple, er



Production Process

Production Process

Spin Beam

g
>
B ©

O Calender Roller @
—

Niddle Punch
N @

Thermal Bonding

Besin Bonding




Finon® Business Overview

Finon® is a registered trademark of Kolon

® The Capacity of PET SPB Nonwovens in the world 2008

« Kolon has the 8t Biggest capacity of its market
» Kolon has a expansion plan to install 7th line in 2010

 Kolon have the biggest Capacity in Korea

®* Benefits of Finon®
« Excellent water permeability and ventilation
« Good dimensional stability
« High degree of strength

* No dustiness



Finon® Business Overview

e Applications

A. Industrial materials

Filtration media, Cable wrapping
Geotextile & Civil engineering, Shoes and etc

B. Automotive materials
1. HYUNDAI : Headliner backing
Seat-reinforcement materials
2. KIA Motors : Cabin filtration media
3. GM DW : Trunk mat backing

C. Consumer materials
Flower Wrapping, Packaging, Nicht Market

K
'2g, 4




Non-woven micro-suede (Chamude ©)



Non-woven micro-suede
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Non-woven micro-suede
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Non-woven micro-suede

Applications

MEE

=, AEE
(0.5,0.8, 1.0 mm)

(0.7~2.8 mm)
o4 A4 7| : i
(O.5i(l):.|8omm)
SE5
f L (015, 0.6 mm)
Substrate

Thickness range &3l =
(0.5 ~ 2.8 mm) (0.6~1.2 mm)




Non-woven micro-suede

I3 l8le (BiAA)
Z5Z (OIRE A8)
ot 2t It= (OHOl HE S /8l = /X O BHW)
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AP E(Chamude @) 0%

Chamude® Chamois + Suede

Chamois : small animal like goats that live

in the mountains of Europe.

Suede : leather with a soft surface



Chamudee &&
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Non-woven micro-suede

ju
g

Chamude Micro Fibers
agaé UM-1B UM-1C UM-1X UM-1G UM-1H
SF& & 3.5d 3.0d 2.5d 3.5d 2.5d
3B 5 PXD/Ny6 PXD-2/PET
=5 36 91 16 91
BAT 0.07d 0.04d 0.01d 0.15d 0.01d




Ol2l0|= &8+ (Heracron®)
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OIZI0|E M5+

< IicHAl OlctOI=2] & & 8754 =200 =248

Kl Z& Al Fiber Type v o A= MM
(g/d) (g/d) (%)

DuPont Kevlar 29 23 580 3.6
Kevlar 49 23 950 2.4

Teljin Twaron NM 23.5 573 3.5

Twaron HM 23.8 834 2.7

Kolon HF 200 23.2 720 3.5

HF 300 22.0 930 2.5
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L —
: Gel—-spun PE fiber
3 e T IR
P
= : 5 :
E P 5 | HS- _____ LCPﬂber ______________________
= 7 e
o ramid fiber -
=
E 20 S R P PR PP E R P PR PP
-'é) . S+—CGlass
L : Utradrawn PE fiber
B 45 i R e s e
o - @ : HM—Carbon fiber :
= ! : : : ] ,
&) T b : : : : UHM-Carbon
© 10 | \ -
(?)' \ | SiC(Ceramic fiber) r:er
el ' Ié)oron fiber I
05 LT P PR P PP PP PR P P PY PP PP PEPEF SR PPPRPREPE
. . P?Iummum
\___§  LCP molding
00 | | | | | |

0.0 0.5 1.0 1.5 2.0 25 3.0 S0
Specific Tensile Modulus(108Nm/kg)



= ¢t Ol2H0|= &M% (Heracron®)
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HE 53 : Polymerization




M=E =3 : Spinning

H Feeding
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Heracron®

Heracron® | ,— | Filament |~ Heracron®
Staple Fiber Chopped Fiber
2l == 2]
AEREE
=Xl T 3ol
Efl 3=
l uE A AL \ f gﬁ Heracron®
SO0 & & \ = oYy Fulp
T o=
NEERT UD / \
ESE MHE A& At )
LA = \ / e et Brake Pad
HE et 2 = Honeycomb \
5 45l ol Gasket
/ Th2FutER Y Auto—clutch
Amam PCBI| B
o EENEEEE T ESIFIEEL =0
Sailcloth 2 == 5=
A== P2
CHA[&-CHEIH 2 2 A




Aramid Fiber J

UD Cloth

| 15t Treatment '

2nd Treatment J

Product J

Application ﬂ

Autoclave

0l Al/Beaming

Coating

Laminating

I X
Laminating J
ubD
Woven Fabriq Prepreg J Coated YarnJ
H E} o1l o)
wa= | weww | gem | e |




C s

Aft flaps

* Qutboard (graphite)
________________________________________________________________________________________ +Inbourd (graphie/berglass) LKL
: Flnp support fairings sy .y prmmmmmmmm————r—
- » Fwd segment (graphite/Kevlar Fixed trailing edge
.+ non-woven Kevlar mat) panels (graphite/Kevlar |
L2 At megrome [graplife bbos el . +non-woven Kevlar may) |

Elevators

(graphite)

o Fixcﬂtmilingedg:pamh
Engine strut fairings = - upper (graphite/fiberglass)
= ; power inlet i
system ducts (Keviar) —__ s — M _— Fixed trailing edge panels
: {mplmr.l’KﬂIar + NOn-woven |
: Kevlar mat)
ey (graphite)
(graphite) Cowl . Wing leading edge lower panels
ey components | (Kevlaofbergas)
. (graphite/Kevlar/fiberglass) (graphite)
. and (graphite/Kevlar + |

: , ‘» Body main landing gear doors (graphite)
non-woven Keviar mat) | vo,nnion fairings and wing landing gear doors

(graphite/Kevlar)
* Brakes (structural carbon)
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Extrusion
outer hose

Extrusion Brading

inner hose

ETR
EIR

\7 VU

Vulcanization& Heat treatment Cutting

Product



Belt Mold Winding Cord Vulcanization&Heat treatment

Winding inner Belt Winding outer Belt
Removing Mold Cutting
T )t

Product
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