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Combining 75 years of silicones expertise with exceptional innovation to deliver new offerings to the market

DOW INNOVATION ENGINE
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Silicone hybrids provide improved material properties such as enhanced thermal stability, adhesion, sealing, 

and durability that reduce processing time and increase speed to finished product

5 unique 

chemistry 

sets under 

1 roof



High Performance Building

DOW CONSUMER SOLUTIONS: AT A GLANCE
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Transportation Si Elastomers

Pressure Sensitive Personal Care Home Care



TRANSPORTATION SOLUTIONS
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Adhesives and sealants

Conformal coatings

Encapsulants

Dielectric gels

Electrically conductive

Thermally conductive

Optical moldable 

silicones

Bonding

Sealing

Protection

Stress relief

Processing

Heat dissipation

Lighting
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TRANSPORTATION APPLICATIONS

Battery pack assembly

Under-the-hood gasketing

Boards and assemblies

Sensors

Housings

Displays

Head / rear lamps
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WHY SILICONE FOR OPTICS?

Flexible and soft material High precision and heat stability Bendable light guides
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EUROPEAN ADOPTION OF MOLDABLE OPTICAL SILICONES

IN AUTOMOTIVE LIGHTING

2015 2016 2017 2018 2019

Tier 1 OEMs Car models
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MOLDABLE OPTICAL SILICONES FROM DOW
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High complexity headlamp module

• Silicone light guides

• Acrylic lens

Benefits of SILASTICTM MS-1002 Moldable Optical Silicone

• Highly flexible material allows demolding with undercuts

• Stable mechanical and optical properties against high power LEDs

Primary Optics Secondary Optics

84 Independently Controlled LEDsLSM

Light Input Side

Light Output Side

Adaptive headlamps

HELLA KGAA HUECK & CO.
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SOUNDOFF SIGNAL

Benefits of SILASTICTM MS-1002 Moldable Optical Silicone

• Over-molding SILASTICTM MS-1002 with SILASTICTM MS-0002

• Fewer parts for ease of assembly

• Small footprint  with maximized candela output

• Improved sealing performance to prevent water ingress

• Greater resistance to gravel pitting, scratching, or cracking

• Higher UV and photo-thermal stability to prevent lens yellowing

Emergency vehicle light

Video courtesy of SoundOff Signal
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SILASTICTM MOLDABLE OPTICAL SILICONES PORTFOLIO

Designed for many applications

• Freeform collimators

• Secondary lenses

• Micro-lens arrays

• Light guides

Expanded material properties

• Hardness

• Viscosity

Enhanced optical performance

• High light transmittance

• Accurate control of surface 

light scattering

Property

SILASTICTM 

MS-1003 

Silicone

SILASTIC™ 

MS-1002 

Silicone

SILASTIC™ 

MS-4007 

Silicone

SILASTIC™ 

MS-4002 

Silicone

Viscosity, Part A (Pa-sec) 52 40 28 47

Viscosity, Part B (Pa-sec) 37.5 18 9.5 20

Viscosity, Mixed (Pa-sec) 42.3 26.3 10.5 25

Specific Gravity 1.05 1.07 1.08 1.08 

Durometer (Shore A) 51 72 70 84

Tensile Strength (MPa) 5.5 11.2 11.7 11.7

Elongation at Break (%) 325 80 100 60

Linear CTE 

(by TMA) (ppm/˚C )
325 275 270 250

Diverse properties enable unique designs

For complete data sheet, visit consumer.dow.com

SILASTIC™ MS-40XX  Moldable Optical 

Silicone Elastomers

SSL Enabling Technologies – Optics

https://sapphireawards.secure-platform.com/a/page/2019finalists
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MOLDABLE AND MECHANICAL PROPERTIES

Efficient injection molding

• Ease of fabrication by liquid 

injection molding

• No secondary polishing of 

molded optics required

Soft and pliable, or firm and tough

• Impact and scratch resistant 

when hit or dropped

• High IP and IK ratings luminaries
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OPTICAL PROPERTIES

Refractive index vs. wavelength
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Property
SILASTIC™

MS-1001 Silicone

SILASTIC™

MS-1002 Silicone

SILASTIC™ 

MS-1003 Silicone

SILASTIC™

MS-4002 Silicone

SILASTIC™

MS-4007 Silicone

Refractive Index (633 nm) 1.42 1.41 1.41 1.42 1.41

Abbe Number 48.7 50.4 50.1 52.0 48.0

Full optical data sets available upon request for simulation
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SILICONE OPTIC: LONG LIGHT PATH

D65 white light source

• Significant color shift

∆(u’v’) = 0.007 

(average on 400-800 nm)

• Light loss <5% up to 10 cm path length 

(SILASTIC™ MS-4002 Silicone and 

SILASTIC™ MS-4007 Silicone)

Monochromatic light source

• No color shift concern

• Light loss dependent on wavelength

Path length vs ∆(u’v’) color shift target
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THERMAL EFFECTS IN SILICONE OPTICS

Material CTE (ppm)
TOC (10-4)

dn/dT

Silicone 275 -3.2

PMMA 72 -1.1

PC 65 -1.07

CTE = Coefficient of Thermal Expansion

TOC = Thermo-Optical Coefficient

Change of RI (n) as function of temperature
1.44

1.43

1.42

1.41

1.40

1.39

1.38

1.37

1.36

20 40 60 80 100 120 140 160

n

T (°C)

Refractive index measured with Metricon 2010/M Prism Coupler

at four laser wavelengths, from room temperature up to 150ºC.

403.4 473.0 633.0 847.0
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SILICONE OPTIC: NARROW BEAM ANGLE COLLIMATOR

Temperature
Volume (cm3)

Narrow collimator

25ºC 5.58

75ºC 5.81

150ºC 6.18

Simulation parameters

• Light source: CREE XPG-2 LED

• Narrow beam angle collimator: 9°

• Volume increase due to CTE effect –

from 25°C up to 150°C

• Collimator un-constraint
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SILICONE OPTIC: NARROW BEAM ANGLE COLLIMATOR

Temperature 
of Lens

Optical
Efficiency

∆ CBCP (cd) ∆
Beam Angle / 

FWHM
∆

25ºC 90.70% - 4,179 - 8.9° -

75ºC 91.07%
↑0.
4%

4,336
↑3.
8%

8.6°
↓0.3

°

150ºC 91.54%
↑0.
9%

4,540
↑8.
6%

8.3°
↓0.6

°

25ºC 75ºC 150ºC

Simulation results

• Optical efficiency and 

light intensity at the 

center of the light 

beam increasing

• Light distribution 

slightly more narrow
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PROTECTIVE MATERIALS OVER LEDS

AND ASSOCIATED OPTICAL EFFECTS
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PROTECTION OPTIONS

Conformal coating: Silicone, acrylic, urethane

• Thin layer provides little impact on 

light quality

Encapsulant: Silicone, acrylic, urethane

• Impact protection in challenging 

environments

Molded lens: Silicone, PC, PMMA

• Impact protection with little impact 

on light quality

4000K Test part, no material

(Optical simulation)

Lens design courtesy of:

4000K Test part with 

DOWSIL™ EI-1184 Optical Encapsulant

4000K Test part with

DOWSIL™ 1-2577 Low VOC Conformal Coating

4000K Test part with 

SILASTIC™ MS-1002 Moldable Optical Silicone

1

2

3
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OPTICAL INFLUENCE

Protective material can

• Change Fresnel reflection

• Change color converted light

• Change total internal reflection

Lumen output? Color temperature?
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Moldable Silicone

DOWSIL™ EI-1184 

Encapsulant 

DOWSIL™ 1-2577 

Low VOC Conformal Coating

No Protection

2
3

1

Air (n = 1.00)

Silicone protective material 

(n = 1.41 – 1.47)

Silicone encapsulant (n = 1.53)

Phosphor particles

Reflector cup

LED Chip
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INNOVATIVE TECHNOLOGY FROM DOW

New DOWSILTM EI-2888 primerless silicone encapsulant

DOWSIL™ EI-2888 Encapsulant

Light transmission

Aging resistance

Low viscosity

Rapid RT cure

Self adhesion 

Health concern

Shrinkage/Exotherm

Cure robustness

Cost

• Patented technology

• 100% silicone product
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DOWSILTM EI-2888 ENCAPSULANT: SELF ADHESIVE

Cohesive failure on

• Anodized aluminum

• Glass

• FR4

• Stainless steel

• Steel

• Polycarbonate

• PBT

• Copper

Reliable adhesion after 2000 hours

• 150°C

• 85°C/85% RH

• -40/+150°C thermal shock

• Sunlight UV

Limitation: PMMA, die-cast aluminum
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DOWSIL™ EI-2888 ENCAPSULANT: PROVEN RESULTS

Two rigid, high-power LED modules using DOWSILTM EI-2888 encapsulant

Driven 12V,  1.42A up to 5000 hrs

Round & square cross section design

Luminous flux evolution
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Round with DOWSIL™ EI-2888
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All details on the market release and technical 

performances available from LEDs Magazine webinar of 

February 21, 2019 on «Stick to the clear advantage: 

new patented DOWSIL™ EI-2888 PrimerlessSilicone

Encapsulant for LED Lighting» 

by Julien Renaud, Thierry Cooremans, Konstantin Sobolev
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REFLECTIVE MATERIALS

SPECULAR VS. LAMBERTIAN
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METAL COATING ON SILASTIC™ MS-1002 MOLDABLE SILICONE

• PE-CVD deposition of SiO2 layer + magnetron sputtering of metal layer (Al, Au) -Surcotec, Geneva, Switzerland 

• Total reflectance of Al and Au coating on optical moldable silicone are quite closely matching pure metal spectra

Total reflectance of metal coated MS-1002
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SILASTICTM MS-2002 WHITE REFLECTING MOLDABLE SILICONE

SILASTIC™ MS-2002

Mixing ratio 1:1

Viscosity mix A+B

(1 sec-1 ; 25°C, mPa*s)
650,000

SG (g/ml) 1.44

Refractive index (@633 nm) NA

Abbe number NA

Light reflectance (thick.=3mm)
97%R (450 nm)

99%R (630 nm)

Hardness (Shore A) 84

Tensile strength (Mpa) 8.6

Elongation (%) 86

CTE (ppm/°C) 210

Pot life (hrs, 2X viscosity @25°C) 48
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CONCLUSIONS

• Moldable optical silicones and optical encapsulants 

from Dow continue to enable innovation in exterior 

and interior automotive lighting

• A dedicated multi-expertise’s technical and 

commercial team continue to serve customers 

in the field

• Your new design ideas are continuously welcome to 

challenge our curiosity and leadership in developing 

new solutions



The information contained in this communication does not constitute an 

offer, does not give rise to binding obligations, and is subject to change 

without notice to you. The creation of binding obligations will occur only if 

an agreement is signed by authorized representatives of Dow and your 

company. Any reference to competitor materials contained in this 

communication is not an endorsement of those materials by Dow or an 

endorsement by the competitor of Dow materials. 

To the fullest extent permitted by applicable law, Dow disclaims any and 

all liability with respect to your use or reliance upon the information. DOW 

DOES NOT MAKE ANY WARRANTY OR REPRESENTATION, 

EXPRESS OR IMPLIED, WITH RESPECT TO THE UTILITY OR 

COMPLETENESS OF THE INFORMATION AND DISCLAIMS THE 

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR 

A PARTICULAR PURPOSE. DOW DISCLAIMS LIABILITY FOR ANY 

INCIDENTAL 

OR CONSEQUENTIAL DAMAGES.

®™Trademark of The Dow Chemical Company ("Dow") or an affiliated 

company of Dow

© 2019 The Dow Chemical Company. All rights reserved.

S2D 93535/E27541 Form No. 11-3976-01 A

THANK YOU




