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LED LIGHTING DIFFUSION APPLICATION
Spherical Silicone Resin

Light Diffuser TSR9000



TSR9000 Spherical Silicone Resin

Due to uniform particle size and thermal stability TSR?000 spherical silicone
resin can be useful when added to polymers or resins in which light diffusion
properties are needed. TSR9000 spherical silicone resin is a mix of spherical
polymethylsilsesquioxane particles having a narrow particle size distribution
and a mean particle diameter of 2.0 microns.

Typical Physical Properties Key Features and Typical Benefits

Low refractive index
| eore [

High crosslink density

A Spherical whit d
pRearance phericatwhite powaer Polymethylsilsesquioxane composition is typically
. . compatible with many polymers, allowing its use as
1
Mean Particles Diameter(1) 2.0 a light diffuser for acrylics
Weight Loss at 250 °C for 1 hr, % 0.2 .
Low Refractive Index
pH(2) 7.0 Low refractive index diffuses point and line light and
can give articles a matte finish. The light diffusing
Bulk Specific Gravity 0.32 properties are attributable to the internal reflection
angle and the larger delta refractive index. The higher
Particle Specific Gravity 132 totgl reﬂgction ang.le of TSR‘?OOQ §phe.rica| si.licohe
resin typically provides more efficient light diffusion
Refractive Index 142 than methyl methacrylate beads.

(1) Measured on a Coulter Multisizer 4 (Electrical Sensing Zone Method particle analyzer
(2) A 2% dispersion in methanol/water (1/1)
Typical properties are average data and are not to be used as or to develop specifications.

Light Diffuser TSR9000 PMMA
Refractive Index
Total Reflection Angle(1) 45 42

) Calculated by Snell's law

Thermal Stability

High heat stability can allow TSR2000 spherical silicone resin

to be mixed with plastics using typical polymer processing Crossing
equipment, i.e., extruders. PMMA Beads
—@— TSR?000

Y1 (D1925)
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0 10 20 30 40
Time at 300 °C (minutes)

Color variation after heating 300 °C, 7 minutes
Note: Test results. Actual results may vary.
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Spherical Geometry and Narrow Particles Size Distribution

Spherical geometry and narrow particles size
distribution provide homogeneous light diffusion
properties to plastics. TSR?000 composition is
typically compatible with many polymers.

Polycarbonate resin plate
with 2% TSR?000

Note: Test data.

Actual results may vary.
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Not specified values
Note: Text data. Actual results may vary.

Performance Comparison vs. other Beads

Heat Resistance
Weatherability

Particles Size Distribution Narrow

Does Level Maximum 2%
Light Diffusion Type High Diffusion
Color of Molded Goods Bright White

Potential Applications
e Light diffuser for polycarbonate and acrylics

TSR9000 spherical silicone resin has key structural
properties such as:

* Low surface energy

* Low refractive index

e Uniform size and shape

* Ability to impart lubricity and light diffusion
properties to plastics

The light diffusing properties are attributable to the
internal reflection angle and the larger delta refractive
index. The higher total reflection angle of TSR2000
spherical silicone resin typically provides more efficient
light diffusion than methyl methacrylate beads.

TSR000 spherical silicone resin typically diffuses more
light at lower levels compared to other powders.

Excellent: No Color Change

Excellent: No Color Change & No Melt

Weak: Change to Yellow & Melt
Weak: Change to Yellow
Medium

Around 3 times of TSR2000
Medium Diffusion

White

Potential Applications Data

Receiving angle®
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-90
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Relative Transmittance % Thickness: Tmm

Light Source

AAverage light diffusion
angle of polycarbonate
filled with 1% PMMA
beads light diffuser: 20°

O Average light diffusion Pure
angle of polycarbonate polycarbonate: 0°
filled with 1% TSR?000
light diffuser: 44°

* Relative Transmittance %: The transmitted light at

receiving angle to the transmitted light at receiving angle 0°

* Average light diffusion angle: receiving angle at which half
of the relative transmittance %

Note: Test data. Actual results may vary.
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TSR9000 spherical silicone resin provides good light diffusion properties in various polymer systems
(for example: polycarbonate and acrylic resin formulation).

Optimize performance between Tt % vs. Average light diffusion angle and Haze.
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. . Composition: TSR9000/PC
Total light transmittance %  composition: Tsr9000/PC

Note: Test data. Actual results may vary.
Note: Test data. Actual results may vary.
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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.

Product Safety, Handling and Storage:

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
safety information provided by the manufacturer of such other materials.

Limitations:
Customers must evaluate Momentive Performance Materials products and make their own determination as to fitness of use in their particular applications.

DISCLAIMER:

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. ALTHOUGH ANY
INFORMATION, RECOMMENDATIONS, OR ADVICE CONTAINED HEREIN IS GIVEN IN GOOD FAITH, SUPPLIER MAKES 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 ITS PRODUCTS, MATERIALS, SERVICES, RECOMMENDATIONS OR ADVICE. 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. Each user bears full responsibility for making its own determination as to the suitability of
Supplier's 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 Supplier’s 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 Supplier’s standard
Condtions of Sale or this Disclaimer, unless any such modification is specifically agreed to in a writing signed by Supplier. 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 Supplier 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.

*Momentive and the Momentive logo are trademarks of Momentive Performance Materials Inc.
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