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MOMENTIVE
ELASTOMERS
E-MOBILITY

The future of mobility is being
redefined with the paradigm

shift from traditional internal
combustion technology to steadily
growing and continually evolving
electric vehicle technology.

As advancements in e-mobility are
made, the intrinsic need for advanced
materials is ever present and growing.
Safety, reliability and performance
continue to remain driving forces

in the specification of polymers in
e-mobility applications.

Silicone’s unique properties enable Momentive's
materials, such as its LSR and HCR based material
technologies, to meet and exceed demanding
performance requirements of electric vehicles in a
wide breadth of e-mobility applications. Our breadth
of experience ensures that wherever there is a need,
Momentive will have the industry and technical
knowledge and expertise to help our customers and
industry partners succeed. Some of the material
characteristics that are key to addressing and solving
such complex challenges include:

e High Thermal Stability

e Low compression set to aging
without post-cure e Easy to color

e Outstanding resistance

o Self-lubricating properties  ® Self-bonding
® L ow viscosity ® Thermal conductivity
e Fast cure e Excellent electrically
o Low modulus insulating properties

e Increased crack resistance  * Dielectric strength
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MOMENTIVE
SILOPREN LSR

E-Mobility Applications

Self-Lubricating LSR Technologies
for Seals & Connectors

Momentive Silopren LSR 3000 Series of self-lubricating LSRs have a
long track record of success with all major tiers and OEMs in single-wire
seals, radial seals, and matseal systems or family-seals used in electrical
connector applications. Grades are now available with low molecular
weight content of cyclic siloxanes, compression seat and/or long term

heat stability.

Silopren 3x85/xx Series:
Standard Self-Lubricating

Silopren 3x86/xx Series:
Low Compression Set

Silopren 3x96/xx Series:
Ultra Low Compression Set

Silopren 3x76/xx Series:
Low Compression Set/ Low Cyclics

Silopren 3x66/xx Series:
Low, Long Term Compression Set/
High Heat Stability
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Self-lubrication Standard

Silopren LSR 3785/30 - Whitish 1.1 30 9 730 26 25
Silopren LSR 3485/35 UL94HB Whitish 1.1 33 10 730 26 25
Silopren LSR 3285/50 - Translucent 1.13 53 10.9 530 40 25
Silopren LSR 3485/50 - Whitish 1.13 53 10.2 500 38 25
Silopren LSR 3486/20 - Whitish 1.1 20 6.8 760 12 18
Silopren LSR 3786/20 - Whitish 1.1 19 6.5 740 14 30
Silopren LSR 3386/30 UL94HB Whitish 1.12 32 9.2 720 18 25
Silopren LSR 3286/40 - Translucent 1.12 41 8 620 41 25
Silopren LSR 3386/40 - Whitish 1.12 Y| 8.8 620 35 20
Silopren LSR 3186/50 - Translucent 1.12 49 9.7 600 43 25
Silopren LSR 3286/50 UL94HB Translucent 1.12 50 8.7 560 45 20
Silopren LSR 3486/50 - Whitish 1.12 51 8.7 540 44 25
Silopren LSR 3286/60 UL94HB Translucent 1.14 61 9.6 480 52 20
Silopren LSR 3286/70 UL94HB Translucent 1.14 69 10.5 420 37 20
Silopren LSR 3696/25 - Whitish 1.08 24 6.5 710 12 19
Silopren LSR 3596/30 - Whitish 1.1 30 8 700 26 15
Silopren LSR 3596/35 - Whitish 1.1 34 8.5 700 31 15

Low Compression Set / Low Cyclics
Silopren LSR 3376/50 - Whitish 1.13 50 9.5 600 43 16

Low Long-term Compression Set / High Heat Stability

Silopren LSR 3366/50 - Whitish 1.13 52 8.6 450 40 1

Self-lubricating/Self-bonding

Silopren LSR 2725/40 - Whitish 1.1 40 8 600 35 20?

Typical properties are average data and are not to be used as or to develop specifications. ! Post-cured | ?CS after 22h@150 °C

Momentive's Silopren LSR 3000 Series is the material of choice to
help meet demanding e-mobility electrical connector applications.

Momentive's Silopren LSR 3000 Series is key in performance and productivity enabler. Silopren LSR
enabling demanding e-mobility electrical connector 3696725 fulfills the typical industry specifications for
applications. With ever increasing expectations to these applications butis a liquid silicone rubber by
vehicle reliability and service-life a more stringent focus nature, allowing for the advantages of the LSR injection
is applied to long-term sealing force and temperature molding process to be realized. Because of the
stability. Electrical connectors must submit more and outstanding properties, Silopren LSR 3696/25 liquid
more signal cables at the same time while the overall silicone rubber is excellent for use in wire harness
space remains constant. Therefore, single wire seals are applications for the following elastomeric articles:
often replaced through family- or mat seals.

These parts typically require low modulus HCR * Cableseals * Gaskets
compounds to pass the demands of the contact * Matseals * Plugseals
assembly. Silopren LSR 3696/25 for example is a key e Grommets

MOMENTIVE



Thermally Conductive
Liquid Silicone Rubber

Momentive has developed a line
of thermally conductive two-
component liquid silicone rubbers
for injection molding processes.

These products have been conveniently
formulated for a 1:1 mixing ratio, and
exhibit high thermal conductivity.
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Key Features:

e Excellentthermal conductivity
e Good processability
e High reactivity

e High stability and flexibility at
low temperatures

e Low compression set

Typical Applications:

e Heattransfer pads and gaskets
e Under hood cooling parts
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Compression Set
(after 22h@
175 °C, 25%)

Thermally Conductive Injection Moldable LSR

NL9330 White 1.5 23 33 1.6 170 4.5 10
NL9360 White 1.65 2.24 60 3 87 8 9
NL9371 White 2.6 2.85 78 1.8 20 7

Typical properties are average data and are notto be used as or to develop specifications.
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LSR For Fuel Cell
Sealing Applications

Key Features:

—
* Non post-cure

Momentive has developed a specialized LSR e Low Viscosity

technology that offers particular benefits for fuel +  High reactivity

cell bipolar plate sealing applications. e Low compression set

e Long pot life at ambient

This LSR technology possesses low viscosity to allow temperature

decreased injection pressure and, therefore, protection

of the bipolar plate substrates during manufacturing/

molding. This material offers good bonding characteristics

to both stainless steel and graphite when combined

with Momentive's XP81-A6361 primer technology. The

NL6140DFC technology has shown to have a significant

advantage over RTV products that have been utilized in

similar applications, due in large part to its cure speed,

injection moldability, and greatly enhanced compression

set characteristics.
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General Purpose - Sealing & Gasketing

NL6140DFC Translucent 1.08 40 5.5 350 24 6.5
A- Component B- Component
Viscosity in Pa.s gamma = 10s” @ 20°C DIN 53018
60 70

Typical properties are average data and are not to be used as or to develop specifications.
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Momentive's self-bonding technologies
. easily accommodate two-component
for E-Mobility hard-soft design and component

system integration.

Self-bonding technologies

Over-molding plastic and metal substrates with self-
bonding Silopren LSR materials offers many benefits
to critical e-mobility applications. Momentive's
broad portfolio of self-bonding LSR solutions work
with a variety of technical thermoplastics, including
PBTs, various Polyamides, metallic substrates and
many more. Additionally, adhesion to glass has been
done successfully. Momentive has experts ready and
eager to assist you with determining the best material
combinations for your specific design challenges.

As applications evolve, E-Mobility
design engineers now have the ability
to leverage two-component hard-soft
design systems, and allow the sealing
features to be integrated into the
engineering thermoplastic part design.
This further allows for ease of assemble,
and helps ensure critical seal placement
and performance.
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Self-lubrication / Self-bonding

Silopren LSR 2725/40 - Whitish 1.1 40 8 600 35 20
Silopren LSR 2730 - Translucent 1.1 30 8 750 15 -
Silopren LSR 2740 - Translucent 1.11 38 9.3 700 20 25
Silopren LSR 2750 - Translucent 1.12 50 10 650 30 -

Typical properties are average data and are not to be used as or to develop specifications.
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Momentive General
Purpose & Low Viscosity
LSR Technologies

for E-Mobility

Momentive offers a wide variety of
LSR technologies to cover a broad
base of application needs across the
e-mobility market.

The Silopren LSR 2600 Series provides a lower

Key Features and Typical Benefits of Silopren LSR
2000 & 2600 Series include:

High thermal stability

Excellent stability and flexibility at low
temperatures

Long service at dynamic stress

High stability under ozone and ultraviolet
light exposure

Outstanding resistance to aging
Excellent dielectric behavior over a wide

viscosity than the Silopren LSR 2000 Series, range of temperatures

improved tear resistance and higher reactivity. .
Therefore, it provides the ability to reduce the
vulcanization temperature while maintaining a
equivalent crosslinking and no impact on the
physical properties of the vulcanizate. Silopren
LSR 2500 series provides the lowest viscosity
while maintaining a long service life at dynamic
stresses and outstanding resistance to aging.

Low combustibility; does not melt or drip
e Ease of pigmentation
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General Purpose - Sealing & Gasketing

Silopren LSR 2030 UL94HB Translucent 1.1 31 8 800 18 15
Silopren LSR 2040 UL94HB Translucent 1.12 40 9 750 25 254
Silopren LSR 2050 UL94HB Translucent 1.12 51 10 600 35 25

High Productivity LSRs

Silopren LSR 2620 Translucent 1.08 24 5 600 20 2
Silopren LSR 2630 UL94HB Translucent 1.10 32 8 700 35 15
Silopren LSR 2640 UL94HB Translucent 1.12 42 8 600 40 %
Silopren LSR 2650 UL94HB Translucent 1.12 52 10 550 50 25
Silopren LSR 2660 UL94HB Translucent 1.13 62 9 400 45 2

Low Viscocity - Sealing & Gasketing

Silopren LSR 2530 UL94HB Translucent 1.05 30 4 500 10 -
Silopren LSR 2540 UL94HB Translucent 1.08 40 7 500 25 20’
Silopren LSR 2560 Translucent 1.08 60 7 300 7 -

Typical properties are average data and are not to be used as or to develop specifications. ' Post-cured
Product Dielectric Strength ~ Volume Resistivity Loss Factor Permittivity  Tracking Index
Name [kV/mm] [Qcm] tan & € CTl [volts]
Silopren LSR 2030 28 1015 3*10+ 28 = 600
Silopren LSR 2650 28 1015 3*10* 2,9 = 600
Silopren LSR 2540 28 1015 3*10* 2,8 =600
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Silopren LSR Gasket General
Design Guidelines for
2-Component Articles

Various Gasket Designs:

W

Double Lip

\

y, N—ey Gasket Dimensions:

/[\ Gap CoverG.:0,2-2 mm
H Compression Ratio: 10 - 20, max 30%
N Compression Ratio = G /H x 100%

10

E-MOBILITY SOLUTIONS



""“"u

‘HUHH-"\"..

Basic Principle of Gasket Design:

Expansion of LSR: Example of 2-Component
LSR has a higher thermal expansion than Gasket Design:
Engineering Plastics or Metals.

Expansion Ratio: Critical to Quality (CTQ) Parameters
ap=2-4x10*K" Expansion volume for deformed gasket 15-20%

Contact with some fluids can swell the LSR gasket. Deeign epimizzel of [njeeden meltine proczss.

To accomodate this, itis recommended that the
silicone gasket be allowed to expand in the grove.

Expansion volume for gasket:
~10-30%
A=A x11t01.3

WV WV
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MOMENTIVE HCR
TECHNOLOGIES

E-Mobility Applications

Silplus Heat-Cured Rubber (HCR)

The Silplus family of heat-cured rubbers can be extruded
using conventional rubber processing equipment, creating
the potential to assist our customers in effectively meeting
arange of cost, durability and mechanical performance
standards as it relates to the e-mobility segment. Our
Silplus portfolio for e-mobility applications includes

three different families of products with a broad-range

of characteristics: Silplus CW products for cable and

wire applications, Silplus MP products for multiple
purpose applications, and Silplus HS products for high-
performance applications requiring even greater tear
strength and enhanced mechanical properties.

12
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AddISII Heat—Cu red High voltage cable (48-1000V) as it relates to e-mobility is a

particularly demanding application; silicone, which inherently
Rubber (HCR) possesses a high dielectric strength, excellent mechanical
and insulative properties, while maintaining flexibility across a
broad range of in application temperature has demonstrated
a particularly high level of efficiency in these applications.

Addisil technology is utilized to meet Our Addisil series offers OEMs, Tier 1's, fabricators and

tri t hanical. electrical and processors a competitive advantage based on increased
stringent mechanical, electrical an performance and productivity. Addition curable HCRs

thermal requirements for e-mobility generally offer increased mechanical performance when

wire and cable applications. compared to peroxide curable grades and has no organic by-
products. The Addisil series technology has been optimized
to provide even higher tear strength and resilience for ever

. . " increasing e-mobility application demands.
This series is based on an addition cure 9 ¥y app

platinum system that is a particularly

attractive solution for high value extrusion
applications where compliance, mechanical
performance and/or productivity are of critical
importance. The Addisil Series offers a full
range of extrusion products consisting of one-
component or two-component systems, with
hardness ranges from 40-80 Shore A - to cover
the demanding needs of various e-mobility
wire and cable system applications.

In addition, Momentive's team of experts are here to help

you meet your specific application requirements, and to
attain maximum productivity through optimized formulations
that provide the critical properties needed in order to work
synergistically with your processing equipment. Momentive's
custom compounding team will assist in selecting the right
catalyst system technology, as well as propose custom
formulations to meet the demanding needs of e-mobility
applications, delivering maximum results.
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Cable Extrusion HCR - Platinum Cured

Addisil 2060 Platinum Transparent 1.15 60

-
-
o
o
o
w
~

Addisil 2070 Platinum Transparent 1.17 72 11 450

w
(3, ]

Cable Extrusion HCR - Peroxide Cured - Multi-Purpose
Silplus 60 MP Peroxide Transparent 1.16 60 1 500 28
Silplus 70 MP Peroxide Transparent 1.2 70 11 420 30
Cable Extrusion HCR - Peroxide Cured - High Strength

Silplus 60 HS Peroxide Transparent 1.15 60 12.5 700 40

Silplus 70 HS Peroxide Transparent 1.18 70 11.5 600 45

Cable Extrusion HCR - Peroxide Cured - Cale & Wire

Silplus 60 CW Peroxide Transparent 1.2 63 1 500 24

Silplus 70 CW Peroxide Transparent 1.2 72 11 380 24

Typical properties are average data and are not to be used as or to develop specifications.
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Momentive offers a variety of primer/speciality General Purpose - Sealing & Gasketing
bonding agent technologies which enable Bonding Agent 1-0  Translucent/yellowish 500 0.88

striong adhesion to many metallic and plastic

substrates such as steel, aluminum, glass fiber/ Bonding Agent 1-1  Translucent/yellowish 1.19 0.0867
expoy resin and polyamides.

XP81-A6361 Translucent/yellowish 250 2.85

MOMENTl\'E Typical properties are average data and are not to be used as or to develop specifications.
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inventing possibilities

Defense and Government Expertise

Cage Code: 01139

DUNS: 789994014

NAICS Codes: 325199, 332812

ISO 9001:2015, ISO 14001, ISO 50001 Certified?

Customer Service Centers

Worldwide
Email: commercial.services@momentive.com

Americas

+1 800 295 2392 Toll free
+ 1704 805 6946 Direct number

Europe, Middle East,
Africa, India, Pakistan,
Bangladesh & Sri Lanka

+40 213 044229 Direct number

Asia Pacific

China

800 820 0202 Toll free
+86 21 3860 4892 Direct number

Japan

0120-975-400 Toll Free
+81-27620-6182 Direct number

South Korea
+82 2 6201 4600 Direct number

South East Asia,
Australia & New Zealand

+60 3 9206 1543 Direct number

DISCLAIMER: THE MATERIALS, PRODUCTS AND SERVICES OF MOMENTIVE PERFORMANCE MATERIALS INC., MOMENTIVE PERFORMANCE
MATERIALS USA INC., MOMENTIVE PERFORMANCE MATERIALS ASIA PACIFIC PTE. LTD., MOMENTIVE PERFORMANCE MATERIALS WORLDWIDE
INC., MOMENTIVE PERFORMANCE MATERIALS GmbH, THEIR SUBSIDIARIES AND AFFILIATES DOING BUSINESS IN LOCAL JURISDICTIONS
(collectively “SUPPLIERS"), ARE SOLD BY THE RESPECTIVE LEGAL ENTITY OF THE SUPPLIER SUBJECT TO SUPPLIERS' STANDARD CONDITIONS
OF SALE, WHICH ARE INCLUDED IN THE APPLICABLE DISTRIBUTOR OR OTHER SALES AGREEMENT, PRINTED ON THE BACK OF ORDER
ACKNOWLEDGMENTS AND INVOICES, AND AVAILABLE UPON REQUEST. ALTHOUGH ANY INFORMATION, RECOMMENDATIONS, OR ADVICE
CONTAINED HEREIN IS GIVEN IN GOOD FAITH, SUPPLIERS MAKE NO WARRANTY OR GUARANTEE, EXPRESS OR IMPLIED, (i) THAT THE RESULTS
DESCRIBED HEREIN WILL BE OBTAINED UNDER END-USE CONDITIONS, OR (ii) AS TO THE EFFECTIVENESS OR SAFETY OF ANY DESIGN
INCORPORATING SUPPLIERS' PRODUCTS, MATERIALS, SERVICES, RECOMMENDATIONS OR ADVICE. AFOREMENTIONED EXCLUSIONS OR
LIMITATION OF LIABILITY ARE NOT APPLICABLE TO THE EXTENT THAT THE END-USE CONDITIONS AND/OR INCORPORATION CONDITIONS
CORRESPOND TO THE RECOMMENDED CONDITIONS OF USE AND/OR OF INCORPORATION AS DESCRIBED BY SUPPLIER IN ITS PRODUCT
DATA SHEET AND/OR PRODUCT SPECIFICATIONS. EXCEPT AS PROVIDED IN SUPPLIERS’ STANDARD CONDITIONS OF SALE, SUPPLIERS AND
THEIR REPRESENTATIVES SHALL IN NO EVENT BE RESPONSIBLE FOR ANY LOSS RESULTING FROM ANY USE OF ITS MATERIALS, PRODUCTS OR
SERVICES DESCRIBED HEREIN. Each user bears full responsibility for making its own determination as to the suitability of Suppliers’ materials,
services, recommendations, or advice for its own particular use. Each user must identify and perform all tests and analyses necessary to assure that
its finished parts incorporating Suppliers’ products, materials, or services will be safe and suitable for use under end-use conditions. Nothing in
this or any other document, nor any oral recommendation or advice, shall be deemed to alter, vary, supersede, or waive any provision of Suppliers’
Standard Conditions of Sale or this Disclaimer, unless any such modification is specifically agreed to in a writing signed by Suppliers. No statement
contained herein concerning a possible or suggested use of any material, product, service or design is intended, or should be construed, to grant
any license under any patent or other intellectual property right of Suppliers or any of its subsidiaries or affiliates covering such use or design, or as
arecommendation for the use of such material, product, service or design in the infringement of any patent or other intellectual property right.

The use of the “™" symbol designates registered or unregistered trademarks of Momentive Performance Materials Inc. or its affiliated companies.
T Momentive demonstrates its global commitment to quality and environmental, health and safety performance through multiple third party
certification programs. Certifications may vary by product, country and region. For more information visit:

https://www.momentive.com/operational-excellence/accreditations

Copyright 2020 Momentive Performance Materials Inc. All rights reserved.




