HUNTSMAN

Enriching lives through innovation

Huntsman Advanced Materials
Innovative Solutions for Composite Industry
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HUNTSMAN
CO n t e n t E % Enriching lives through innovation

= Huntsman & Advanced Materials introduction I #8714 5c3E464 B Rj A

= Product portfolio for composites industry E& RV K™= R AH &

= Innovative cases sharing (=
=  UBox WS
= Solution for ACCC AR S HEREBI TR
= Solution for large wind blade K g7 5
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HUNTSMAN

Enriching lives through innovation

Huntsman & Advanced Materials
Introductlo

T 7Y

Uik wwein

PEHR] AT

= Huntsman Corporation = i/ 42 [4]

» Huntsman Advanced Materials = ;13 5 24 8L 2 36
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Huntsman Corporation

2 BUE S

m Started as family business

AT R

m GI‘O\;VI"I through acquisition (>35since  #2
1980 o $10
ﬁﬁtﬁtmﬁé’}éﬁﬁkﬁ(a 1980 B £ |,
i 35 {X)

m Sales Revenue: >$ 11BN E .,
FHERACE KR TL110/4ETT o

m People: 12.000 $0
RTE%: 12,000\

Differentiated 4&Bk4k2% 5 Inorganic Ll

1985

1987

Polyurethanes Ptzg:g:jr;]str;ce A’j;/g:ic;g Textile Effects Pigments
BEAE St st r g Gig\geits et
D1 H bR JL I It
Base Resins
MDI Perfor_ma_nce EREW R Apparel & Home
I Specialties Textiles
Polyols % g ROt ERE FL 22 Formulated
POIMTBE ° o Systems BeR5%KM SR & Titanium Dioxide
BT RS ZEAkEk
Performance Specialty Textiles
TPU 8 3 AR Intermediates Specialty ¥ Y

Components

e S ibey

Systems ZZik} FHERR R (7] & FFGR &

C foc ucm’ on

1989

HUNTSMAN

Enriching lives through innovation

CibaTE
Butadiene/MTBE Sale
European Base Sale  Polymers Sale
‘ U.S. Base Sale

|

Dow Ethyleneamines and Rhodia
Surfactants

Vantico

l

Nova Styrenics Sale

Packaging Spinoff
ging Sp ' cl

Rexene
Texaco
PO/MTB E
Texaco
Chemical

Monsanto
MAnN/LAB

American
Hoechst

1991 1993 1995 1997 1999 2001 2003 2005 2007 2009

I Total revenues Il Differentiated and Inorganic revenues

m Organized in 5 Divisions
LIS KEFN HiaE
m ‘Advanced Materials’ was acquired in

2003 from Vantico (former CIBA)

SeHEAF BT 20034 E B FZEAE (B &
HIR B

m Key brand ‘Araldite’ introduced in 1946
0 il R B AT R AR T 19465

Advanced Materials




Advanced Materials

JeREA R

Business Highlights

Wb 555

A leading global manufacturer, marketer
of differentiated chemicals and
formulated systems.

— X EERGT IR IR AL S i R 7 44 2R 4 )

Araldite® brand
T L@ M

3 regional headquarters

3 KX 25 &P

13 production facilities

13 A

2,300 employees, 80 countries, more than
1,500 products, over 2,000 customers
AT 80MNEK, #H 2,3004 A L. 1,500 £
P, 2,000 ZKES

C fouzsad on
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Enriching lives through innovation

Product Offering and Industry served

77 i 2R 5 AR S5 AT L

BASE RESINS SPECIALTY COMPONENTS
Al KEBRALE AL

Conventional Epoxy Resins Premium Resins and Processing Additives
L i g

H TR BEAT 0 T3h A

FORMULATIONS

M7 R4

Formulators

Converter Product Producer
AT i A 1

Distributor and Reseller

-G R RN R

End-User Industries |
gl N

Consumer Electrical
Engineering
) TR

Aerospace & Defense Construction

Electronics
TR TS A i

Other Industrial Paints & coatings Sport & Leisure Wind Ener
FoAbAT R EHKIN i

Advanced Materials



Advanced Materials st 8} HUNTSMAN
TeChnOIOgy and Capabllltles %ﬁﬁ—%ﬁ% Enriching lives through innovation

e Basel, CH
Shanghai, CN

The Woodlands, TX @ °
; Chennai,IN e

Tabodo da Serra, BR L4

Product & Process Customer Support* Corporate Research
Development
The Woodlands, TX ) ¢ ¢
Tabo&o da Serra, BR ¢ *
Basel, CH > ) '€ >
Chennai, IN >
Shanghai, CN > ) '€

* Includes all Market Segments Huntsman Participates

C focused on Advanced Materials



. . _ HUNTSMAN
M u Itlfu n Ctl O n al Ep Oxy EX p an S I O n Enriching lives through innovation

Z B RAEM =YK

Investment in MclIntosh and Monthey

Huntsman Advanced Materials, the global market leader in multifunctional
epoxy resins, announced in September an expected $50 million investment to
expand capacity and capability for multi-functional epoxy resin production in
the US and Europe.

A major step towards expanding one of our key product lines will be the start
of in-depth engineering study at McIntosh, Alabama facility.

Once completed, the new line will boost global production of all types of
multifunctional epoxy resins, serving current and future needs of customers in
the aerospace and composite industries.

Aerial view of Monthey site, Valais, Switzerland

C focused on Advanced Materigls




Asia Pacific Technology Center HUNTSMVIAN
|14 j( Yﬁ}l:ﬁ /1 JB\ Enriching lives through innovation

New Technology Centre in Minhang, Shanghai  _E¥XR4THHT & H 0

= 40 Million USD investment VUT 7 & o i

= Integrated Corporate Technology and WK X H ARG e
Innovation Center

= The state-of-the-art facility accommodating SR [ S I Vi i
up to 400 technical experts NP AT I

= Cross-divisional Synergy B

» To be completed by Quarter 3 2013 201 34F — 5 T

C focused on Advanced Materials



HUNTSMAN

Enriching lives through innovation

Product portfolio for composites industry

EHTREMEFLRr=RAE

C focused on ¢ Advanced Materials



Total solution for composite industries HUNTSMAN

%E%ﬁgﬁ% T Enriching lives through innovation

Offering Specialty Components & ready to use Formulated products

o R
o
Model
Design f" ; —~ Plug
( ‘:.l. -—-‘I.§
Parts e
Assembly ~ ‘l - Mould

Parts
manufacturlng i

I .-

C foucsadon Advanced Materials




HUNTSMAN

Product portfolio rEmAE ———
= Tooling 51 EL1EI]
= Pastes for master models TR
=  Mould manufacturing P HL A
» Parts manufacturing BMArE
= Wet lay-up FHIRZ
=  Vacuum infusion IERE= AN
= Resin Transfer Mold (RTM) Wﬂaﬁé@*ﬁﬁ@
=  Prepreg Ty e}
=  Filament winding 2 258 3l 1Y
= Expandable Epoxy System(EES) KIBINE,
= Pultrusion P75 R

=  Assembly and Repairing

C foumd on

HIERES

‘ Advanced Materials




Aerospace

HUNTSMAN
1. 1. 913
}H’}L ;E ﬂﬂ_‘ T Enriching lives through innovation

Chemistry of components

Multifunctional Epoxy
Bismaleimide resins
Polyimide resins
Polyamideimide resins
Cyanate Ester resins
Benzoxazine resins

Formulated Systems

Bonding
Laminating
Syntactic

focused on
@ growth

LB A

Araldite® Z BRI EM G
Matrimid® XL SR B . i
Matrimid® KRB &
Rhodeftal® SR e~ iz
Arocy® Ry
Araldite® A H Iz

Uralane ® /[Epibon@ @« % i
Epocast® | Bk
Eposert 22 VA IR LT

Advanced Materials



HUNTSMAN

Automotive & Wind YRZEF X BE Y ———
Tooling for master models F &

= RenPaste ® for Seamless Modeling Paste (SMP) TG EE R TR

= RenPaste ® for Hand Lay Up Paste T R 2

= RenShape @ for Epoxy board for prepreg parts PR

= RenShape ® for Polyurethane board for styling R Natrs

= RenGel ® for Gelcoat WA
Tooling for mould manufacturing _ R

= RenCast ® for Epoxy casting system’ - éﬁ?%%ﬁ

= RenPIM® for Polyurethane vacuum pésting systerp_. f[EEE

= RenLam ® for Wet lay-up

D)%

= RenLam @®; Araldite ® for Vacuum Infusion

C foc ncm’ on Advanced Materials



HUNTSMAN

Automotive & Wind RZERM MK e Enriching lives through innovation
Composites manufacturing B HliE
-- Structural, visual & function gitit, FetmiEFThRefE
= Araldite ® for Wet lay-up FHIFRZ
= Araldite ® for Vacuum Infusion IERSES N
= Araldite ® for Prepreg T Al
= Araldite ® for RTM process W A 3 A 98
= Araldite ® for EES =2l

HUNTSMAN

Ennching vess through innovation

Ferrari engine box

prototype produced
using advanced
RTM technology

C focused on Advanced Materials




HUNTSMAN

AUtOmOtIVE & Wlnd ﬁzgin Mﬁg Enriching lives through innovation
Bonding and repair R AE AN
= Araldite ® for Structural adhesive Ay ARCS TUER%
= Epoxy adhesive IR IR
= Polyurethane adhesive R eI
= Methacrylate adhesive N s R B e
= Araldite ® for repair and maintenance UES R FE

Araldite

Structural adhesives —

Araldite® adds style
to Audi R8

Maintenance and repair

C focused on Advanced Materials



. B HUNTSMAN
S p O I’tS &. I n d U St ry lz_:,ZjJ %%M%ﬂ | _)IJ_/‘ Enriching lives through innovation

Parts manufacturing B iE
= Araldite ® for Wet lay-up FHIR )=
= Araldite ® for Infusion vy

= Araldite ® for Filament winding 2 258 i 20
= Araldite ® for Prepreg T Al

= Araldite ® for EES AR

— Decorative thermoplastic cab (ABS, PA, ...)
¢ Epoxy/fiberglass bottom laminate
. PUR - rigid foam/wood core/honeycomb

Epoxy/fiberglass bottom laminate

PE running surface

C focused on Advanced Materials



HUNTSMAN

In n Ovatlve CaS eS Sh arl n g %1&“%% Enriching lives through innovation
= UBox 81T e
= Solution for ACCC ABE LB FERBIRTER
= Solution for large wind blade KRR TT &

C focused on Advanced Materials



HUNTSMAN

Enriching lives through innovation

U Box

focused on
€ growt



HUNTSMAN
U B OX (U rb an B OX) Car Enriching lives through innovation

Electric car for urban goods transportation

T X R Y= h B ais:

Technical detail HARZH
= Autonomy AR Lt 4
= 160 Km at 45 Km/h BATHFE1604 HL (I3 4520 HL)
= Reload time battery: overnight FOHLIN ] s — 3R

Capacity: 1 driver + 2 standard pallets & /Jj: —& @Ml + PHE Y

C hg};’gm h Advanced Materials



HUNTSMAN
U B OX (U rb an B OX) Car Enriching lives through innovation

Protot y
Visual/Function SE¥/ZhRE rototype Ei&E

 Araldite m

Mould #=EFE

Assembly #H%%

Composite E&##

C focused on Advanced Materials



HUNTSMAN

U BOX (Urban BOX) Car Enriching lives through innovation
Tooling RV vk Mo Bl &

P ’ |

RenPaste® SV 4503-1 / Ren® HV 4503-1
Epoxy seamless modeling paste
» RenShape® BM 5055
Epoxy board for prepreg parts
» RenShape® BM 5025
Polyurethane board for styling
= RenCast® 6425 A/ Ren® 5425 B
High toughness and durability casting system
= RenPIM® VG 5287
Polyurethane vacuum casting system

C foucsnd on ‘ Advanced Materials




HUNTSMAN

U BOX (Urban BOX) Car Enriching lives through innovation
Composite A HIE

= Araldite® LY 1564 / Aradur® 3486
Epoxy composite system for infusion
= Araldite® LY 1564 / Aradur® 3487
Epoxy composite system for infusion
» Resin XU 3508 / Hardener XB 3473
Toughened epoxy composite system for RTM
= High flexible epoxy composite system
UBOX: Infusion
» FST (Flame, Smoke, Toxicity) epoxy composite system
UBOX: Infusion

C hg};’somn h ‘ Advanced Materials



HUNTSMAN

U BOX (Urban BOX) Car Enriching lives through innovation
Composite parts need HaMHEE G

((:: Emh Advanced Materials



HUNTSMAN

U B OX (U rban B OX) Car Enriching lives through innovation
Assembly 41 4

= Araldite® 2015
Toughened gap filling epoxy adhesive
= Araldite® AW 4858 / Hardener HW 4858
High performance epoxy adhesive
= Araldite® 2033
Flame retardant epoxy adhesive
= Araldite® 2028
Transparent polyurethane adhesive
= Araldite® 2060 (White)
High flexible MS (Modified Silane) adhesive
= Araldite® 2061 (Black)
High flexible MS (Modified Silane) adhesive

C “g’é‘-éd‘” h Advanced Materials




HUNTSMAN

U BOX (Urban BOX) Car Enriching lives through innovation
Visual & Function EN/THEE
Encapsulating St e

= Araldite® CY 8767 / Aradur® HY 8767-1
Epoxy battery potting system

Surface Engineering ZZH AL

= QOLED (Organic Light Emitting Diode) '
. . . . "
High performance thin barrier coating '5*?!“ JPCT T

= Probimer® 77 White e —
Halogen-free solder mask for lighting

C focused on Advanced Materials




HUNTSMVIAN

Enriching lives through innovation

k4 605 F4% (ACCC) i &
Araldite® CY 5198 / Aradur ® HY 5198

€ growth



HUNTSMAN

Araldite® CY 5198 / Aradur ® HY 5198 Enriching lives through innovation
Future trend of power transmission WAL TP Y,
= Low loss IR FE
= High capacity KE =
v Transmission
Power :E,"“;m ines  Substation

C focused on Advanced Materials



HUNTSMAN

Araldlte® CY 5198 / Aradur ® HY 5198 Enriching lives through innovation

C focuse d on

Traditional cable: ACSR

g  WSEIL

Steel coreffiis —

New type of cable: ACCC

HREL: RAESADHIL

Composite rod

BRET 4 R At

Advanced Materials



: HUNTSMAN
Araldlte® CY 5198 / Aradur ® HY 5198 Enriching lives through innovation

Composition of composite rod BT 4 2 it 4 Ak
Reinforced fiber W5 21 Y
Carbon fiber (core) AT 4E (0 2)
= Mechanical property/density/CTE J15 PR RE MG FE AR I
Glass fiber (shell) P 4E(IMZ)
= Flexibility /insulation Il 3
Y
Hléfh péfformance epoxy resin system = EEIE M AR A R
" ility T TSR
8 nal stability MR # Pk e

IRy 42 1 fig

= \Weatherability
= CTE/insulation/density PR IK P Rl 4 VMG 2 1

=  Flexibility/compression FPITEREPU R RE

(C: ﬁg)cused on h Advanced Materials



_ HUNTSMAN
Araldite® CY 5198 / Aradur ® HY 5198 Enriching lives through innovation

Pultrusion for composite rod manufacturing

BEOEFIELE
DL I

Impregnation %4520

‘ Curing AAELEH

~

C focused on Advanced Materials




_ HUNTSMAN
Araldite® CY 5198 / Aradur ® HY 5198 Enriching lives through innovation

Performance of composite rod AR A0 e
Test items (rod) MR H (k) GB (1 B) E#s ‘ Result 4§
0. Pultrusion speed Fr¥HEBE | Customer require. [NOREMoORNnlly

1. Appearance ZM | Shiny surface Shiny/J6I&

2. Tensile strength FrHTREE | = 2100 MPa 2100 ~ 2500

3. Linear thermal expansion coefficient (40°C-160°C) Z&f@hk &% | <2.0X10°m/C (0.03-0.05) X 10% m/C
4. Density FE | <2.0g/cm?3 1.75-1.85 g/cm?
B'Radial Compression load Rl E4 | =30KN 32~36

6. Tg by DMA (stérage modulus value) BEMLIRE | =190°C 194 ~ 200

7. Winding pr ies %% | No crack with 55D  [aESbG:BNA

8. Torsion Eropertiesx(BGO ° Q) #H1%¥ | No crack Pass/i it

9. Residu'aIiTS after winding and torsion HBLERHRE | = 2100 MPa 2100 ~ 2400

10. Thermal resistance of tensile strength #zth | = 1995 MPa = 1995 MPa

11. UV resistance properties Pi%4h | No sticky Pass/i@ it

12. Salty spray test % | No corrosion Pass/i# it

sed '
C focus u on Advanced Materials




HUNTSMAN

Araldite® CY 5198/ Aradur ® HY 5198 Enriching lives through innovation
Feature of product and composite rod = BT
Two components & low viscosity system KAH A B A BE A A i 7
Excellent processibility MBI T L E MR

=  Fast pultrusion speed/ long pot life Por 55 1 B PRI 7 1108

= Well equipment compatibility/product stability WA ML= SR Re AR e

EXcellent thegmodynamic properties P BI# T P RE
= Hi Tg/@bod weatherability & thermal stability T o sk s T 2 A T e

Outstanding mechanical properties Pt B AU B
= High tensile strength Pr AR AL
= good flexibility & anti compression FME = TR e

@ G%Wth Advanced Materials



HUNTSMAN

Enriching lives through innovation

Huntsman solution for
Large Scale Wind Turbine Blades

KRB REEM At

TR

focused on
€ growth



C

HUNTSMAN

SO I U tl O n fo r | arg e b I a.d es k u—r}}]‘ﬁgy&ﬁ% Enriching lives through innovation

Future trend of wind turbine blade MEEM T BIAR KK &

= Lower manufacturing cost BEAIG P il 3 e A

= Longer blade FiN LA
China Wind Energy Market H 80 N A EETT
Mainstream: ik ==
= 30-40 m blades

= Vacuum infusion process HEFALZ

=  Huntsman product:; =2 BN IR AT

focused on

growt

Araldite ®LY1564 / Aradur ® 3486/3416/3487
Araldite ®LY 1568 / Aradur ® 3489/3491/3492
Araldite ®LY1572 / Aradur ® 3486/3416/3487

wth Advanced Materials



C

Solution for large blades

Technical challenge

HUNTSMAN

\)
j( I]I H‘ﬁzﬁﬁ% ;i % Enriching lives through innovation

DR Bk

Fast Curing
= Reduce processing time
* |ncrease productivity

= Lower blade manufacturing cost

Latency

= Longer pot-life for infusion
= Longer blade

Lower exothermic

= Reduce thermal stress

= Longer blade

= Safety

focused on

growth

P [E 1k
WD L2t
PR A TRUE
BEAR AR = AR

AR

BEE LA
BRI
29z
/DN
ORI A
TR RE

Advanced Materials



_ ‘ HUNTSMAN
SO I U tl O n fo r | arg e b I a.d es k u—r}}]‘ﬁgﬁ%j‘i‘% Enriching lives through innovation

LPY 11044 Vs Araldite®LY 1564/Aradur® 3486 7= b PE e ELER
Faster curing speed B BR Y (B
Latency compared with old system REmRME
Higher Tg RN BEREANE R
Lower exothermic k(912!

focused on -
C growth ‘ Advanced Materials



HUNTSMAN

SO I U tl O n fo r | arg e b I a.d es k I]—I_H‘ﬁgy%j‘i‘% Enriching lives through innovation

LPY 11044 Vs Araldite®LY 1564/Aradur® 3486

1000

400

Viscosity(mPa.s)

200

Cure at 30C

——LPY11044
——LY1564-3486

800 -

600 -

50

100 150
Time (min)

200

250

of cure (%)

Degree

C foc ucm’ on

Latency

Faster curing speed

Advanced Materials



_ ‘ HUNTSMAN
SO I U tl O n fo r | arg e b I a.d es k u—r}}]‘ﬁgﬁ%j‘i‘% Enriching lives through innovation

LPY 11044 Vs Araldite®LY 1564/Aradur® 3486 F i BE EL R

—e—LPY11044
Exotherm at 40C —e—LPY11044 Exotherm at 70C LY1564-3486
—=— LY1564-3486 - -

140 300

120 1 250
08 100 + O 200 -
g T
— 4 pm}
s 80 & 150
s @
) 60 - =3
o £ 100
£ e
S 40

50 -
20 A
0 T T
0 T T T .
0 20 40 60 80
0 50 100 150 200 250 . .
Time(min) Time(min)

Lower exothermic

C foc ucm’ on Advanced Materials



HUNTSMAN

SO I U tl O n fo r | arg e b I a.d es k I]—I_H‘ﬁzlgy%j‘j‘% Enriching lives through innovation

LPY 11044 Vs

Araldite® LY 1564/Aradur® 3486 it RE LR

Test items LPY 11044 LY 1564/HY 3486
Potlife Min (23 °C, Tecam) 490 + 30
Curing condition Temp * Time (Pre-curing + Post-curing) 70°C*5 hrs 70°C* 8 hrs
DSC profile Enthalpy (J/9) 451.1
Peak temp. (°C) 124.4
Onset Temp (°C) 85.3
To osC, O 82.4
Tensile property Strength (MPa) 65.8
Elongation a 4.5
Modulus (Mpa) 2870 - 2930
Compression property Strength (MPa) 78 - 83
Modulus (Mpa) 2450 - 2650 2400 - 2600

focused on
@ growth

Advanced Materials



Thank You!

Q&A

HUNTSMAN

Enriching lives through innovation

focused on
€ growth



HUNTSMVAN

Enriching lives through innovation

= Backup slides

C focused on | Advanced Materials



HUNTSMAN

Enriching lives through innovation

Advanced Materials in APAC

[X]

yiveeid e A A R RN

focused on
€ growth



A HUNTSMAN
ATC 14 j( X E:I:E H 'LD Enriching lives through innovation

Technology Centers located in Shanghai and Guangzhou

bR BRI

eIt &
FORFO N FH 3 Ff
A3 BTG AR 2%

= New product creation and development

= Technical & application support
= Analytical and testing service

Shanghai Technology Center Panyu manufacturing and R&T complex

C fo..usmn Advanced Materials



ATC A X

HUNTSMAN

A )
E HH ll_} Enriching lives through innovation

New Technology Centre in Minhang, Shanghai  _E¥XR4THHT & H 0

C focused on

40 Million USD investment VU7 26 TR %
New Integrated Corporate Technology and BTV K KB AT

Innovation Center

The state-of-the-art facility accommodating SR S0 Y i
up to 400 technical experts U 5 4 B2

1A
20134 = 2= KK

Cross-divisional Synergy
To be completed by Quarter 3 2013

Advanced Materials



Asia Pacific Technology Centre Expansion Artist Impression HUNTSMAN
Construction area to be increased by 2.5 times Enriching lives through innovation

Existing ATC building
8,460 m?

2, IR PE New Lab Building (4 floors)
o D . . 13,508 m2

New Machine Hall (2 floors)

HPU
System house

s
S =
. S -

C foucsadon Advanced Materials



HUNTSMAN

PD, APAC ) /j( x I -—;‘I-Ij_"yx_\ Enriching lives through innovation
Process development located in Guangzhou JTINITZEFAER]
» Technology transfer into local manufacturing SIS IR T 2ok
= Ensure production process safety & efficiency B AR 1 T3 e A A R
= Process safety laboratory T8 4e4spihas
= Kilo laboratory IN T2 S e =%
= Pilot plant ik T
= 2 million USD investment AEDE St rd A
= Advanced design MR
= Multi-functional operation % I REILAE

((:: &mh Advanced Materials




HUNTSMVAN

PrOd U Ctl O n, APAC 14 j( X /—_:FZ: Enriching lives through innovation
Guangzhou manufacturing site (since 1995) JoMNAEFEEL A (BT 1995)
= Total Investment (up to 2009): USD 31.0 million B =T 3= I1(2009)
= Formulations System (FS): 16.2K MT/Y Me 57 A2 P= 4 TR) 16.2 T/ 4
= Epoxy Resin System (RS): 14.5K MT/Y PR A 7= 42 18) 14.5 T/ 4
= Printed Circuit Boards (PCBT): 1.6K MT/Y Il L AR 2 1] 1.6 TR/ A
Nanjing FDC L EC 5 1B
= 2 million USD investment LAERE P 4
= Fast and flexible to deliver product Pl RIER A P2 m i

C focused on 7 Advanced Materials




_ . . . HUNTSMAN
Advan Ced MaterlaIS/A PAC %Ei*j‘ﬂ:)l’/ \I /j{ Z‘ Enriching lives through innovation

A full value chain to provide total solutions to customers

TR TT SR

- Research and technology Wtz

&, = |nnovation BT

% = Fundamental research FAlAITTE

% = Technical support PR >R

3 Process development TEIHK

E = Process optimization T2k

% = Scaling up HOR

.‘D@ Production PN LA =
_ > = Safety 2y

Time to usage/market _
i 1] = Quality Ui
= Productivity RR

C focused on Advanced Materials



Advantage of ACCCIR4 4K & 0248 A
'%.ﬂ éﬁ E/J ,ﬁE )Jj Enriching lives through innovation

Iml\

1. OHBEER, S, TR EAREYS, BE5MESa] &
%%Q%Wﬁ¥%EU%@Eﬁmﬁﬁ§§

2. OGRS, et m g TARR R, b A%
I FE

3. OHERZIK R EN, nl b B 4i50% ) HEFE ) @, I 5m
[T 1) 2 e e
OV B n] VH BR O AR R o, S s FR R ] .
ik /> g 15 e s R 2R B TR 2 H
kD B FR SR 9 H
ﬂ& PRI TH FE o

1 24 S AR AR

0 N OO A

M4, MR, R TS 2 Y e L X 4%

@ G%Wth Advanced Materials



ek EEGEEK

AT H

. Appearance

. Tensile strength
. Radial Compression load

. Tg by DMA(storage modulus value)

. Winding properties
. Torsion properties (360° C)

. Residual TS after winding and torsion

. Thermal resistance of tensile strength

9. UV resistance properties

10. Salty spray test

i+ {&IE20114F12 AGBES

C focuse d on

HirE
(1B %)

Shiny surface

> 2100 MPa
>30KN
>190°C (TA Q800)

No crack with 55D

No breakage With
170D

= 2100 MPa

RESEIRCENIE
strength= 1995MPa

No sticky;

No corrosion

HUNTSMAN

Enriching lives through innovation

R T5 9%

SR

WA B EA/NTT70D. , frfifd . 1-6mm/min; AL

2mm/min

BRI 100mmAg B A58,  LLAmm/minig 52 N2 52 30kN,

3-point bending clamps; ramp temperature: from 30C to 300C at 5C/min;
Frequency: 1HZ; constant amplitude: 50um;

K EADF-200D I R A3 i #1 A, #ESBD EAR M A #F L LAAN K F-3r/min
8 SRl EEsELE, fRFFLr, HEREATTR. NEE.

FTMEGAR G, BINEESARMI70DK L L &0, — e el
%ﬁ%ﬂ%ﬁﬂ¢,%*ﬁlm@ﬁ%u%&mﬁm¢,&ﬁﬁDMﬁ
AOkgfkfith, WFELAAS KT 2r/min(fHH e S A 35 EAm A/ 1-360°
(e, REF20 b MRS H, HERENATIR, AR5 I 1t
L

WA BRI EA/NT70D, , frfiudEE: 1-6mm/min; 3T,

2mm/min

A BN FE160CHEFE P i 400/, FE7E160C TR I 45 P H & 1/ N
JE AE R N AP R .
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_ HUNTSMAN
Araldite® CY 5198 / Aradur ® HY 5198 Enriching lives through innovation

Viscosity curve Rl R G i 2k

= Initial viscosity: 600 - 1000 mPas (25 C) WILEARG
= Time to double viscosity (25 ‘C & 40 ‘C) = 10/} i JEE A 184 1) )

Gel time curve e th 2k

2500 60
= 25°C
e 40°C
50
2000
I 40
@ 1500 | \
QE_ 23
> /_ g <%
& 1000 b=
%’) | ©xn .
500 o '\
0 - A : . . ol . . ; ; ; ;
0 120 240 360 480 600 15 160 170 180 190 200 210 220
Time (minutes)
Temperature (°C)
Viscosity curve/kh B K ik Gel time curve/HEH th4k
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HUNTSMAN

Araldite® CY 5198 / Aradur ® HY 5198 Enriching lives through innovation
Thermal & mechanical properties A= IV R e Ry
(Pure resin) (2l gD
Test Item Test Method | Specification range
Tg by DMA (storage modulus) ASTM D7028 195-210 | C
_ strength
:)_rec?s:elrety elongation ISO 527 %
pt modulus 2000 - 2400 | Mpa
strength
Elro‘ g elongation 1SO 178 8-50|%
4 A\ modulus 1900-2300 | Mpa
' _ strength 170 - 210
gforgg:teyssmn elongation ISO 604 25-35| %
modulus 1700 - 2100 | Mpa
Curing condition: 100 ‘C x 1h; 200 ‘C x 2h P g [ Ak S AL
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HUNTSMAN

Ove r al I b I ad e C u r I n g p ro C eS S Enriching lives through innovation
@) Pre-cure Post-cure
°m 70 °C *3H 70 °C *6H
/ \ / \
o
. /N / \
~/ \ / \
A_/ \ ~ / \ yy
Processing time

Mould preparation Adhesive Blade
and resin Infusion application demoulding

= Infusion time: 2h (for 42m blade)
= Pre-cure time: 3h
= Post-cure time: 5h
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The cause of lower exotherm HUNTSMAN

Enriching lives through innovation

1.2
. LPY 11044 system-Reaction
] —-——— LY1564-Aradur 3486-Reaction
_ 124.42°C
1.0 ;
i N
0.8
S 06
E i
3 o04-
i i
‘au'; i 50.78°C
0.2 + J/a
- ] 55.73°C
= 4
0.0 J
i 7 4 /8523°C  89.82°C
! 452 8Jlg  322.2J1 h
02 —L g g
S = ] -
. =y
-0.4 T T T T T T T T T T T T T T T T T T
0 50 100 180 200 250
Exo Up Temperature (°C) Universal

1. Wider exothermic peak
2. Slower reaction heat release
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