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Glass run channel ') Celanese

The chemistry inside innovation™

Lips: High elasticity
Skin/lip: Medium elasticity Channel Mounted (ChM) Frame under GIaSS (FUG)
Foot: Low elasticity
o & | X
Door frame inside
—_—
> < Inside Door glass
Door glass outside
outside
* Basic sealing * Advanced sealing performance + roof seal
Function e with noise and * advanced noise and vibration reduction
e vibration reduction * Provide surface aesthetics
. * Elasticity * Better elasticity
Material . . . . .
. * UV and aging requirements * Higher UV and aging requirements
requirements . > . .
* Abrasion resistance * Abrasion resistance
Complexity e 2-3 materials needed * 4-5 materials needed

Source: Company
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Santoprene™ R? TPV 9101-80E100
executive summary

’9 Celanese

The chemistry inside innovation™

Brand

Targeted segment(s)

OEM Spec — GRC foot

uv

Compression Set

External

121-
73W175

Product Positioning

Santoprene Santoprene
GRC lip, foot GRC foot
Pass Pass
+ N/A
+ o

9101-
80E100

CM design FUG design

Development objective:

Develop a cost optimized glass run channel (GRC) “foot grade”
solution while meeting the functional requirements of the
market (Fit-for-Purpose)

Key targeted benefits:

» Offer GRC system cost savings by optimized cost product

* Balanced properties — Hardness, Modulus, and Compression
set, meeting functional requirements

* Further improves sustainability value of Santoprene —
incorporates at least 15% PCR (post-consumer recycled)
material
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Santoprene™ R? TPV 9101-80E100 delivers 9 Celanese

competitive physical performance The chemnistry inside innovation
e e R R
Specific Gravity ASTM D792 0.976 0.984 0.976
Shore A Hardness ASTM D2240 Shore A 82 81 78
Modulus, 25% ASTM D412 MPa 2.8 2.7 2.3
Modulus, 100% ASTM D412 MPa 3.8 3.7 3.8
Tensile strength at break ASTM D412 MPa 7.6 6.3 7.6
Elongation at break ASTM D412 % 495 526 348
Tear strength ASTM D624 N/cm 314 274 361
Compression set, RT 22h at 25% strain ASTM D395B % 30 34 25
Compression set, 70°C 22h at 25% strain ASTM D395B % 34 46 28
Compression set, 110°C 22h at 25% strain ASTM D395B % 47 55 39
Compression set, 125°C 70h at 25% strain ASTM D395B % 56 65 49
TPE-0200 Pa.s @ 200s 331 353 350

LCR App Viscosity, 204C
TPE-0200 Pa.s @ 1200s! 89 92 88

*Where applicable, test results based on fan gated, 2.0 mm injection molded plaques. Tensile strength, elongation and tensile stress are measured across the flow direction.
Test results are generated by ExxonMobil test methods that may not fully conform to the ASTM and/or ISO methods. Test methods are available upon request
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Santoprene™ R? TPV 9101-80E100 delivers /9 Celanese
good short-term heat aging performance The chemistry nside inovaton

Aged 168hr @ 110°C

10.0 * hardness change in point, others change in %
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Hardness Tensile strength at Tensile strength Elongation
100% elongation at break at break

*Where applicable, test results based on fan gated, 2.0 mm injection molded plaques. Tensile strength, elongation and tensile stress are measured across the flow direction. Hard'ness test based on ASTM D2240
Test results are generated by ExxonMobil test methods that may not fully conform to the ASTM and/or ISO methods. Test methods are available upon request Tensile test based on ASTM D412
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Santoprene™ R2 TPV 9101-80E100 delivers
good long-term heat aging performance

" Celanese

The chemistry inside innovation”

Aged 1000hr @ 100°C

15.0 * hardness change in point, others change in %
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Hardness Tensile strength at Tensile strength Elongation
100% elongation at break at break
*Where applicable, test results based on fan gated, 2.0 mm injection molded plaques. Tensile strength, elongation and tensile stress are measured across the flow direction. Hard'ness test based on ASTM D2240
Test results are generated by ExxonMobil test methods that may not fully conform to the ASTM and/or ISO methods. Test methods are available upon request Tensile test based on ASTM D412
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Santoprene™ R? TPV 9101-80E100 shows 3 Celanese
superior extrusion part finish The chemistry nside inovaion

Lip 121-73W175 / Foot 9101-80E100

Good processability material

External Celanese Corporation
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Santoprene™ R? TPV 9101-80E100 demonstrates 9 Celanese
IOW S h ri n ka ge The chemistry inside innovation”

Shrinkage in MD

0.50% 23 °C for 1 week Extrusion part

0.40%

0.30%

0.20%

0.10%

0.00%

9101-80E100 9101-80E 121-73W175 9101-80E100/121-73W175 9101-80E/121-73W175

Low shrinkage meet GRC requirement

Company method
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Santoprene™ R? TPV 9101-80E100 provides ‘9 Celanese

good bondlng pe rforma nce The chemistry inside innovation™
Bonding Strength with 121-73W175, MPa Bonding Strength with 121-80B200, MPa
4.00 4.00
2.97
3.00 256 12-82 I 3.00 2.60 5 66
I
2.00 2.00
1.00 1.00
0.00 0.00
9101-80E100 9101-80E 121-73W175 9101-80E100 9101-80E 121-73W175

Good bonding performance to GRC lip and Corner molding

Company method
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Santoprene™ R? TPV 9101-80E100 shows g Celanese
EXCEI Ie nt foa m i ng a bi I ity The chemistry inside innovation™

Lens Optional Lens 1:X100 2020/06/28 | MGWKA110+20wt%MBFN-190SSPE{10%)

Density, g/cm3 Foaming
1.20
0.97
0.79
0.80 T ¢ 5
’
(/
\
\
0.40 .. _
0.00

Dense 9101-80E100 9101-80E100+2wt% FA  9101-80E100+5wt% FA 9101-80E100+10wt% FA

Good surface appearance and stable dimensional consistency

Company method
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Santoprene™ R? TPV 9101-80E100 shows 9 Celanese
susta i Nna b i I ity va | ue The chemistry inside innovation”

New SantopreneTM R? TPV 9101-80E100 incorporates

at IeaSt 1 5 /O Post-Consumer Recycled (PCR) content

Higher content options feasible depending on customer’s needs

Valuable use of plastic waste

Helps OEMs meet recycled content goals
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Processing guidelines 2 Celanese

The chemistry inside innovation™
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Safety of operations

— Refer to detailed information related to safe handling of Santoprene™ TPV in MISDS available on dedicated website
(www.santoprene.com)

Dry 9101-80E100 before using to avoid surface defects, surging/low melt strength, irregular edges, etc.

— Desiccant circulating air drying _ Temperature, °C

— 80°Cfor 3 hours Zone 1 165-170
— Moisture content < 0.08% Zone 2 170 — 200
—  For regrind—extended drying time Zone 3 175 — 205
—  For colorant — separate drying Zone 4 180 — 210
Clean resin residues from die/head/screw before start-up Head 185 — 215
Set barrel and die temperatures (see recommendations in Table) Die 190 — 220
Start extruder with low screw speed until material exits die Melt 190 -210

Higher screw rpm and temperature recommended to troubleshoot edge-tear, surface appearance etc

Lower temperatures, quicker cooling, support calibrators etc recommended for higher melt strength/lower
sagging after die

Cooling: water spray and/or immersion should be used

External Celanese Corporation 12



Santoprene™ R2 TPV 9101-80E100 ) Celanese

The chemistry inside innovation”

Offer GRC system cost savings by optimized cost product

Balanced properties — Hardness, Modulus, and Compression set,
meeting functional requirements 53

Further improves sustainability value proposition of Santop(ene =

incorporates at least 15% PCR {post-consumer recycled)¥material

Thank you

WWwWw.santoprene.com

External
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Legal Disclaimer

" Celanese

The chemistry inside innovation™

Disclaimer & Notice to Users

This publication was printed based on Celanese’s present state of knowledge, and Celanese undertakes no obligation to update it. Because
conditions of product use are outside Celanese’s control, Celanese makes no warranties, express or implied, and assumes no liability in
connection with any use of this information. Nothing herein is intended as a license to operate under or a recommendation to infringe any
patents.

Values shown are based on testing of laboratory test specimens and represent data that fall within the standard range of properties for natural
material. These values alone do not represent a sufficient basis for any part design and are not intended for use in establishing maximum,
minimum, or ranges of values for specification purposes. Colorants or other additives may cause significant variations in data values. Properties
of molded parts can be influenced by a wide variety of factors including, but not limited to, material selection, additives, part design, processing
conditions and environmental exposure. Any determination of the suitability of a particular material and part design for any use contemplated
by the users and the manner of such use is the sole responsibility of the users, who must assure themselves that the material as subsequently
processed meets the needs of their particular product or use.

To the best of our knowledge, the information contained in this publication is accurate; however, we do not assume any liability whatsoever for
the accuracy and completeness of such information. The information contained in this publication should not be construed as a promise or
guarantee of specific properties of our products. It is the sole responsibility of the users to investigate whether any existing patents are
infringed by the use of the materials mentioned in this publication. Moreover, there is a need to reduce human exposure to many materials to
the lowest practical limits in view of possible adverse effects. To the extent that any hazards may have been mentioned in this publication, we
neither suggest nor guarantee that such hazards are the only ones that exist. We recommend that persons intending to rely on any
recommendation or to use any equipment, processing technique or material mentioned in this publication should satisfy themselves that they
can meet all applicable safety and health standards. We strongly recommend that users seek and adhere to the manufacturer’s current
instructions for handling each material they use, and entrust the handling of such material to adequately trained personnel only.

The products mentioned herein are not intended for use in medical or dental implants.

Celanese®, registered C-ball design and all other trademarks identified herein with ®, TM, SM, unless otherwise noted, are trademarks of
Celanese or its affiliates.

© 2021 Celanese or its affiliates. All rights reserved.

Contact Information

Americas

8040 Dixie Highway, Florence, KY 41042 USA
Product Information Service

t: +1-800-833-4882 t: +1-859-372-3244
Customer Service

t: +1-800-526-4960 t: +1-859-372-3214

e: info-engineeredmaterials-am@celanese.com

Europe

Am Unisys-Park 1, 65843 Sulzbach, Germany
Product Information Service

t: +(00)-800-86427-531 t: +49-(0)-69-45009-1011
e: info-engineeredmaterials-eu@celanese.com

Asia

4560 Jinke Road, Zhang Jiang Hi Tech Park
Shanghai 201203 PRC

Customer Service

t: +86 21 3861 9266 f: +86 21 3861 9599

e: info-engineeredmaterials-asia@celanese.com

External Celanese Corporation
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Legal Disclaimer

" Celanese

The chemistry inside innovation™

Disclaimer

This publication was printed based on Celanese’s present state of knowledge, and
Celanese undertakes no obligation to update it. Because conditions of product use are
outside Celanese’s control, Celanese makes no warranties, express or implied, and
assumes no liability in connection with any use of this information. Nothing herein is
intended as a license to operate under or a recommendation to infringe any patents.

Celanese®, registered C-ball design and all other trademarks identified herein with ©,
TM, SM, unless otherwise noted, are trademarks of Celanese or its affiliates.

Copyright © 2021 Celanese or its affiliates.
All rights reserved.

Contact Information

Americas

8040 Dixie Highway, Florence, KY 41042 USA
Product Information Service

t: +1-800-833-4882 t: +1-859-372-3244
Customer Service

t: +1-800-526-4960 t: +1-859-372-3214

e: info-engineeredmaterials-am@celanese.com

Europe

Am Unisys-Park 1, 65843 Sulzbach, Germany
Product Information Service

t: +(00)-800-86427-531 t: +49-(0)-69-45009-1011
e: info-engineeredmaterials-eu@celanese.com

Asia

4560 Jinke Road, Zhang Jiang Hi Tech Park
Shanghai 201203 PRC

Customer Service

t: +86 21 3861 9266 f: +86 21 3861 9599

e: info-engineeredmaterials-asia@celanese.com
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