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THERMAL GAP FILLERS FOR AUTOMOTIVE APPLICATIONS

THERMAL GAP FILLERS

With the onset of ever-shrinking electronic components and systems
with more functionality and power in the automotive industry, the
demand for thermal management materials, such as gap fillers, have
rapidly increased over the past several years. Together, with the
continuing trend of reducing device dimensions, this has led to a
dramatic increase in thermal issues within electronic circuits.

Momentive has been supplying thermal gap fillers to the automotive industry for more than a decade
and is continually testing the effectiveness of thermal management materials in automotive applications.
Momentive recently conducted a study, based on a major United States OEM test standard, to gauge the
ability of its thermal gap fillers to remain where they are applied; as well as to help dissipate heat from
electronic components in the high heat and extreme vibration conditions found in automobiles.
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SilCool™ Thermal Gap Fillers vs. Pre-cured Gels

Momentive's SilCool™ thermal gap fillers are thixotropic thermally conductive silicone materials that are
used to dissipate heat from electronic devices. The soft nature of these materials enables stress relief
during thermal cycling and vibration.

Silicone pre-cured gels are single-component tacky, highly conformable gels. They are known to provide

good thermal stability and reliable performance. They are generally used for filling variable gaps
between multiple components.
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The test

The goal of the test was to evaluate select gap fillers and a pre-cured gel for their ability to withstand random
vibrations at high and low temperatures.

Preparing the Silicone for Testing

Three different Momentive thermal gap fillers, including SilCool™ TIA225GF, SilCool TIA241GF and SilCool
TIA282GF thermal gap fillers, as well as one pre-cured gel from a competitor were used in this test.

Material Thermal Conductivity Cure Type Appearance
SilCool TIA225GF 2.5W/mK RT Cure/30 Mins @ 70°C Gray
SilCool TIA241GF 4.1 W/mK RT Cure/30 Mins @ 70°C Light Blue
SilCool TIA282GF 8 W/mK RT Cure/60 Mins @ 70°C Light Pink
Competitor P 3.5 W/mK Pre-Cured Pink

Momentive prepared the liquid dispensed gap fillers by applying different thicknesses, including 0.3 mm,
0.6 mm, 1 mm and 2 mm, to a mating surface of either aluminum or PCB and covering them with glass.
The materials were then cured according to their technical data sheets. The competitive, pre-cured gel was
applied to the same substrates and covered with glass following manufacturer instructions. The position of
each sample was then marked on the glass.

Sample Assembly
]
T~ Glass
\ \ Silicone \ \ Silicone
Al or PCB Al or PCB Al or PCB
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Test Methods

The prepared test samples were stacked and placed into metal frame holders. The holders were then

placed in a vibration unit that provided the required vibration conditions and thermal cycle profile
specified in a major US OEM manufacturer’s standards.

Open box containing
product sample holders

Box shown in vibration
testing unit with x, y and z
axis sensors

Closed box containing
product samples

Vibration testing was performed according to sprung mass conditions (truck) at 2 g for 36 hours on
each axis or 108 hours total. Samples were subjected to prescribed vibration patterns along the x,
y and z axis. Acceleration sensors were used to measure and record data. Samples were tested in a
precisely controlled climatic chamber. Temperatures were adjusted according to the major US OEM

manufacturer’s standard thermal cycle profile, ranging from -40°C to +90°C. Once the test was complete,
the samples were checked to see if the silicones stayed in position.
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Results of the Study

In this study Momentive's two-part thermal gap fillers demonstrated a better ability to meet the OEMs
hot vibration standards than the competitive one-part, pre-cured gel material. The Momentive samples
showed no shifting, no cracking and no slipping, making them an excellent choice for use in automotive

electronic applications.

SilCool™ TIA241GF Thermal Gap Filler SilCool TIA241GF Thermal Gap Filler
BEFORE Testing AFTER Testing

Conversely, the competitive material showed significant shifting and slippage after the hot vibration
testing and was therefore not able to demonstrate its ability to meet this particular standard for use in

automotive applications.

Competitive Pre-cured Gel Material Competitive Pre-cured Gel Material
BEFORE Testing AFTER Testing
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Conclusions

Keeping electronic components cool has become more critical as systems shrink in size and increase
in complexity, making it important that thermal management materials remain in place to assist in heat
removal.

Momentive's two-part thermal gap fillers have shown the ability to excel at heat dissipation and to remain
where they are applied, even in automotive applications where high vibration and high heat are often
found. Unlike the pre-cured gel material that was tested, Momentive's two-part gap fillers were able to
demonstrate the ability to more fully crosslink with the substrate as the silicone cures to provide much
better material anchoring.

Want to learn more?

Contact us today to learn more about Momentive and the various thermal management solutions it has
to offer. Our team of highly skilled professionals will work with you to help find the best solution for your
automotive application.
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Patent Status

Nothing contained herein shall be construed to imply the
nonexistence of any relevant patents or to constitute the
permission, inducement or recommendation to practice
any invention covered by any patent, without authority from
the owner of the patent.

Limitations

Customers should review the latest Safety Data Sheet (SDS)
and label for product safety information, safe handling
instructions, personal protective equipment if necessary,
emergency service contact information, and

any special storage conditions required for safety.
Momentive Performance Materials (MPM) maintains an
around-the-clock emergency service for its products. SDS
are available at www.momentive.com or, upon request,
from any MPM representative.

For product storage and handling procedures to maintain
the product quality within our stated specifications,
please review Certificates of Analysis, which are available
in the Order Center. Use of other materials in conjunction
with MPM products (for example, primers) may require
additional precautions. Please review and follow the

Customer Service Centers

Worldwide
Email: commercial.services@momentive.com

Americas
+1 800 295 2392
+1704 805 6946

EMEAI
+40 213 044229

China

800 820 0202
+86 21 3860 4892

Japan
Sales-JP.Silicones@momentive.com

South Korea
+82 2 6201 4600

South East Asia,
Australia & New Zealand
+60 3 9206 1543

safety information provided by the manufacturer of
such other materials.

FORMULATIONS ARE ILLUSTRATIVE EXAMPLES AND DO NOT REPRESENT COMMERCIALIZED PRODUCTS. They have not been subjected to extensive testing
and Momentive makes no representation or warranty of any kind with regard to any such formulations, including, without limitation, concerning the performance,
efficacy or safety of any product manufactured using such formulations. EACH USER BEARS FULL RESPONSIBILITY FOR (1) MAKING ITS OWN DETERMINATION
AS TO THE SUITABILITY AND LEGAL COMPLIANCE OF ANY FORMULATION, MATERIALS, RECOMMENDATIONS, OR ADVICE FOR ITS OWN PARTICULAR USE, (2)
IDENTIFYING AND PERFORMING ALL TESTS AND ANALYSES NECESSARY TO ASSURE THAT ITS FINISHED PRODUCTS BASED UPON EXAMPLE FORMULATIONS
AND/OR INCORPORATING MENTIONED PRODUCTS, MATERIALS, OR SERVICES WILL BE SAFE AND SUITABLE FOR USE UNDER END-USE CONDITIONS, AND (3)
OBTAINING ANY NECESSARY GOVERNMENT OR REGULATORY CLEARANCE, LICENSE OR REGISTRATION.

Any reference to a third party’s materials is not an endorsement of those materials or an endorsement by the third party of Momentive materials. Momentive has not
undertaken a comprehensive patent or other intellectual property search on the formulations. 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 covering such
use or design, or as a recommendation for the use of such material, product, service or design in the infringement of any patent or other intellectual property right.

BEFORE HANDLING ANY PRODUCTS MENTIONED, REVIEW THE LATEST SAFETY DATA SHEET (SDS) AND LABEL FOR PRODUCT SAFETY INFORMATION, SAFE
HANDLING INSTRUCTIONS, PERSONAL PROTECTIVE EQUIPMENT IF NECESSARY, EMERGENCY SERVICE CONTACT INFORMATION, AND ANY SPECIAL STORAGE
CONDITIONS REQUIRED FOR SAFETY. MOMENTIVE MAINTAINS AN AROUND-THE-CLOCK EMERGENCY SERVICE FOR ITS PRODUCTS. SDS FOR MOMENTIVE
PRODUCTS ARE AVAILABLE AT WWW.MOMENTIVE.COM OR, UPON REQUEST, FROM ANY MOMENTIVE REPRESENTATIVE. USE OF OTHER MATERIALS IN
CONJUNCTION WITH MOMENTIVE PRODUCTS MAY REQUIRE ADDITIONAL PRECAUTIONS. PLEASE REVIEW AND FOLLOW THE SAFETY INFORMATION
PROVIDED BY THE MANUFACTURER OF SUCH OTHER MATERIALS. THE MATERIALS, PRODUCTS AND SERVICES OF MOMENTIVE PERFORMANCE MATERIALS
INC. AND ITS SUBSIDIARIES AND AFFILIATES (COLLECTIVELY “SUPPLIER"), ARE SOLD SUBJECT TO SUPPLIER'S 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. EXCEPT AS PROVIDED IN SUPPLIER'S STANDARD CONDITIONS OF SALE, SUPPLIER AND ITS REPRESENTATIVES SHALL IN NO EVENT
BE RESPONSIBLE FOR ANY LOSS RESULTING FROM ANY USE OF ITS MATERIALS, PRODUCTS OR SERVICES DESCRIBED HEREIN. 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 Supplier’s standard Conditions of Sale or this
Disclaimer, unless any such modification is specifically agreed to in a writing signed by Supplier.

*SilCool, Momentive and the Momentive logo are trademarks of Momentive Performance Materials Inc. or its affiliates.

Copyright 2019 Momentive Performance Materials Inc.
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