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SABIC
Innovative
Plastics™

Medium and High Modulus grades available
for Injection molding and Extrusion applications

XCM 830

XCM 850

CE1821

CE1810




Value Proposition

Key enabler for metal replacement in Autom.
and enhanced design freedom (gap reduction,
thin wall, slim designs)

* High Modulus (4-5 GPa)

* Low CTE (<5 m/m.°C)

» Good Ductility / practical impact

» Good Paint-ability / Class A surface quality

* Excellent dimensional stability / low shrinkage
* High heat

» Conventional conversion processes
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Applications:

Tonneau covers:

Recreational vehicles:

Spoilers:

Bus luggage doors:
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unfilled reference

TYPICAL PROPERTIES XCY630L XCM830 XCM850 Unit Method
Tensile Modulus, 1 mm/min 2250 3100 4650 MPa ISO 527
Tensile Stress, vield, 5 mm/min 54 60 60 MPa ISO 527
Tensile Strain, break, 5 mm/min 120 110 15 % ISO 527
Izod Impact, notched 80*10*4 +23 C 50 40 10 kJ/m?2 ISO 180
Izod Impact, notched 80*10*4 -30 C 30 10 8 kJ/m?2 ISO 180
Multi Axial Impact Ductility at 0 C 100 100 100 % ISO 6603
Multi Axial Impact Ductility at -30 C 90 80 0 % ISO 6603
CTE, -40 C to 40 C, flow 7.0E-05 6.0E-05 4 3E-05 1/ C ISO 11359-2
Vicat Softening Temp, Rate B/50 126 138 139 C ISO 306
HDT/Af, 1.8 MPa Flatw 80*10*4 sp=64mm 105 120 122 C ISO 75/Af
Density 1.14 1.22 1.30 a/cms3 ISO 1183
Melt Volume Rate, MVR at 260 _C/5.0 kg 25 10 6 cm3/10 ISO 1133




The Cycoloy HMD portfolio is a family of filled
amorphous PC/ABS blends offering outstanding
dimensional stability, high modulus while
maintaining ductility and low CTE.

Cycoloy HMD resins provide high surface quality
that can be painted or provide the structural layer
in a multi layer sheet extrusion.

Potential Benefits

Cycoloy HMD resins provide an improved modulus vs.

ductility balance when compared to unfilled PC/ABS
blends.

Cycoloy HMD resins enables smaller gaps between
compenents due to significantly lower CTE when
compared/to unfilled PC/ABS blends.

Plastics™

HMD Family Key Statistics
2 Injection Molded Grades
2 Film and Sheet Grades
Production Locations
N. America
Europe
Potential Applications for
HMD
Tonneau covers
Glass filler alternative
RV skins
Deck lids
Exterior trim
Spoilers

Door Outers
. Sl
Grills T




Cycoloy FR HMD resin is a new family of PC/ABS blends that
offer not only the balance of heat, flow and impact with ease of
molding, but also, with additional stiffness to meet with
increasing demands for thin wall applications. Unlike glass filled
products, Cycoloy* FR HMD resins do not compromise in impact
performance, ease-of-molding nor aesthetics when engineers &
designers are looking for high stiffness for thin wall designs.

-y

Potential Benefits

* Higher stiffness (> 3GPa) with good balance of impact, flow and
thin wall FR capability

* Non Br- or CI-FR system with 0.8mm VO & 0.6mm V1 listed

» Good Weld Line performance for practical applications

 Improved hydrolytic stability over conventional PC/ABS blends

» All Color ¢apability for aesthetics

« Total weight reduction for thin wall capability

FR HMD Key Statistics
1 Injection Molding Grade
1 Extrusion Grade
All Opaque Colors
UL94 listing for all Grades
Globally AvailableEurope

Potential Applications for FR
HMD

Computer, Laptops, PDAs
Medical Enclosures

Enclosure and parts of
business equipment, audio-
video systems, game

consoles, appliengs,,and
telecommunications: -




Xenoy* resin is semi-crystalline blends containing PBT
and/or PET resin, offers an excellent balance of chemical
resistance, mechanical strength (especially at low
Weatherable temperature) and process-ability for wide a range of
applications.

Extrusion,/BM

Energy Mgmt

* Good chemical resistance (particularly to fuels,
» lubricants, solvents and cleaning fluids)*

* Good impact performance, especially at low

» temperature (as low as —40 °C for some grades)*

Filled (GF, MF, HMD)

= Weatherability, UV stability, color & gloss
= retention*
» Heat resistance (RTI up to 140 oC / 284 F)
. » Dimensional stability, Low Moisture absorption _ T
SRR .« Gloss, extended color pallet and Visualfx standard test samples
ke ERI » Low fuel permeation** e s

Xenoy* Resin - A tough versatile thermoplastic alloy Sl
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Polycarbonate or ETP

= Wide range of PC resins
* Copolymers
* ETP

Polyester

* Wide range PEst resins
* Copolymers

» Internal/External PEst
Maodifiers

« External IM
* Internal IM from ESR
* Reinforcement

Additives

= UV, Hydro, Rheclogy.....
» Color Technology

Xenoy* Resins are family of products engineered from SABIC -
Innovative Plastics building blocks & alloy know-how Lais
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The Xenoy* HMD resin portfolio is based upon a new nano-fibrils and mineral filler
technology in PC/PBET or PC/PET resin.

Fibrillated
Metwork

=> Ductility

+||

Mineral Filler
== CTE, Modulus

BT
Ao

S5td Xenoy* resin (0) trad. Mineral Filled (1) new HMD

Modulus / INT @ RT - | o g, XD1647 (15% Talc) | el (2) 3.2 GPa / 30 k3/m2 or

2 GPa / ~40 kl/m2 way 3.5 GPa / 7 kifm2 tech. (2) 4.2 GPa / 11 kI/m2
SARIC Nano-fibrillated network & mineral fillers provide <l

Plichocs Outstanding balance of modulus & ductility




(Modulus)

(Modulus + LT Impact)

(High Modulus)

(High Modulus + Creep)

(High Modulus + Heat)

(High Meodulus & "Green’)

Features
¢ Superior modulus / ductility balance

Excellent fatigue resistance
Low creep

Good surface appearance

Low CTE (down to 4.5 instead of 8)
Chemical resistance

Improved hydro-stability
High heat ~ +10C/15F
o Lowest carbon foot print ETP grade

with excellent pull strength
» HF & UL FR grades, under development

Xenoy* HMD resin portfolio offers unigque set of properties T

for challenging applications...




Xenoy* HMD resin Value Proposition

* Superior modulus/impact * D/B transition upto -20 deg C
balance...Potential for Stiffer/Thinner Material candidate for Compact/heavy
parts, non flimsy parts, potential cost out! parts for indoor/outdoor applications.

+ Excellent fatigue properties... * Good weathering performance &
Mzaterial candidate for application that is Hydro-stability...Excellent material
under repetitive stress and fatigue. choice for outdeor application for part

durability.

* Low creep & CTE properties
Offers excellent dimensional stability... « T'forming & Blow Mold-able...
Potential for metal replacement... Structural matenal for two layer extruded

. sheet. Offers processing flexibility.

» Chem. Resis. to grease and
motor oil...Excellent choice for +UL 94-HB & UL F2 rating, CTI = 2
applications in harsh environment well suited for applications requiring

weathering and insulation properties

Xenoy* HMD resin allows design flexibility, parts
consolidation and potential for metal replacement...

o Offers COST OUT opportunity to OEMS!
] ||":I j:ILLIJ
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with 7-10% of filler

Xenoy* HMD resin
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Xenoy* HMD resin changes paradigm of Modulus/ductility

balance in filled ETP
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X5410  XDIsaT  XAsl Haga0 KEB350

STD MF,
PCLPET

LS, EUR

BTD MF, HMLY, HMD, HMD, HMLY,
PCLPET PEPET PCLPET  PCPET  PCLPBT

EUR 5 J]= 1]

Aa850  HagroHb

HMD,

PCLPET

104840

Methads

Temngile mockilus, 1mmémin

Tersik stress @ vield, 50 mm'min, AT

Tansile stress @ break, 50 mmfmin, AT

Tareile strain G yield, 50 mmimin, AT

Tensila Strain & break, 50 mrm' min, BT
Tensle modulug, Smmfmin, BT

Tensile Strain 3 braak, 50 mrd min, BT
Flexural madulus, 2mmémin, AT
Fle=ural grength, Zmmd min, BT

IMPACT

bult axial Impact, 4.4 mis, +22°C
o Impact, Mothced, 42290
WAl Ductile- Britle Tempsrature
ko Impact, Motched, +2324C
ko Impact, Motched, -230+C
THERMAL
CTE=10#5
Wicat B120
HDT-A
PHYSICAL
Dienaity
hadd shrinkage
MVR
Water absomption

150 527
150 527
150 527
150 827
150 527
ASTM D 24
ASTM D e2a
152178

152 178

IS0 Be0E-2
150 18014
1S0aE02
BE5THM Dizse
BE5TM Dizse

105 =] a3 X o ]

126

DIN 53752
150 aos
15075

1.2 1.25 1.26
065075 0E508 07-0.9 0814

17 12 10 12 & 4
042 04z 042

1.2
07-09

Xenoy* HMD resin : Ductility, heat & low CTE....

In addition to:

Impact, chem resistance and weathering!!

CiM 52479

IS0 R 1133
180 62

“Green”

Aenoy® HMD

resin
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Molykote G-68 . 53 |
Muolykota MI-60

retention of results Stress on pans: 2200 EXXYoizs
PR no value = expectad results based on more severe test condition Modulus MPa]l 2000
50 - 307

strain [#:] slress [MPal |
0.5 10
14

novalue = expected results based on kss sevare test condition

*: EXXY0125 = ¥4520

Xenoy* HMD resin : Exhibits comparable (strain level) to
better (stress level) chemical resistance compared to unfilled
PC/Polyester blends

Inncrvaknee
Plastics
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Disclaimer

DISCLAIMER: THE MATERIALS, PRODUCTS AND SERVICES OF SABIC INNOVATIVE PLASTICS HOLDING BV, ITS SUBSIDIA RIES AND AFFILIATES
(“SELLER”"), ARE SOLD SUBJECT TO SELLER’'S STANDARD C ONDITIONS OF SALE, WHICH CAN BE FOUND AT < >. AND
ARE AVAILABLE UPON REQUEST. ALTHOUGH ANY INFORMATION OR RECOMMENDATION CONTAINED HEREIN IS GIVEN IN GOOD FAITH,
SELLER MAKES NO WARRANTY OR GUARANTEE, EXPRESS OR | MPLIED, (i) THAT THE RESULTS DESCRIBED HEREIN WILL B E OBTAINED
UNDER END-USE CONDITIONS, OR (ii) AS TO THE EFFECTIVENESS OR SAFETY OF ANY DESIGN INCORPORATING SELLER 'S PRODUCTS,
SERVICES OR RECOMMENDATIONS. EXCEPT AS PROVIDED IN SELLER’S STANDARD CONDITIONS OF SALE, SELLER SHALL N OT BE
RESPONSIBLE FOR ANY LOSS RESULTING FROM ANY USE OF ITS PRODUCTS OR SERVICES DESCRIBED HEREIN. Each user is responsible for
making its own determination as to the suitability of Seller’s products, services or recommendations for the user’s particular use through

appropriate end-use testing and analysis. Nothing in any document or oral statement shall be deemed to alter or waive any provision of Seller's
Standard Conditions of Sale or this Disclaimer, unl ess it is specifically agreed to in a writing signe d by Seller. No statement by Seller concerning a
possible use of any product, service or design is i ntended, or should be construed, to grant any licen se under any patent or other intellectual

property right of Seller or as a recommendation for the use of such product, service or designinama  nner that infringes any patent or other
intellectual property right.

SABIC Innovative Plastics is a trademark of Sabic E  urope Holdings BV

* Trademark of SABIC Innovative Plastics IP BV



