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1. The Physics of Siloxane Volatility and Vapor Migration

When Original Equipment Manufacturers design hermetically sealed electronic enclosures—such as
automotive LIDAR modules, aerospace avionics, or high-lumen LED headlights—silicone gaskets are the
undisputed standard for maintaining Ingress Protection 67 and 69K ratings. However, sealing out external
moisture is only half the engineering battle. If a sub-optimized, general-purpose silicone gasket is sealed
inside a high-heat electronic module, it will initiate an internal, self-inflicted catastrophic failure known as
"outgassing."

At a molecular level, raw silicone compounds contain trace amounts of unreacted, Low-Molecular-Weight
(LMW) cyclic siloxanes (specifically D4 through D10 variants). When the electronic components inside the
sealed enclosure power on and generate heat, these microscopic trapped siloxanes reach their vapor
pressure and boil out of the polymer matrix, turning into a trapped Volatile Organic Compound (VOC) gas.
Because the enclosure is hermetically sealed against the outside world, this siloxane vapor has nowhere to
escape. It circulates inside the unit until it encounters a cold surface or a high-energy electrical arc, where it
undergoes a destructive physical phase change.
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2. Lens Fogging and the Destruction of Optical Clarity

The most immediate victim of siloxane outgassing is optical hardware. As the heated siloxane vapor
circulates, it naturally seeks out the coldest surfaces within the enclosure—which are almost universally the
external glass or polycarbonate lenses of a camera, headlamp, or sensor array. The gas physically
condenses onto these optical surfaces, forming a stubborn, micro-thin chemical film.

Unlike water condensation (which evaporates when the unit heats up), siloxane condensation is a
permanent, oily chemical deposit. It drastically scatters and refracts incoming and outgoing light. In an
autonomous vehicle LIDAR system, even a nanometer-thick layer of siloxane fog on the emitter lens will
mathematically alter the laser's time-of-flight calibration, completely blinding the sensor and causing a critical
system failure. In high-lumen headlights, this "chemical fogging" permanently ruins the photometrics and
beam pattern.

3. Electrical Contact Failure: Silicon Dioxide Deposition

While lens fogging ruins optics, outgassing triggers an even more insidious failure mode in mechanical
electronics: contact deposition. When unreacted siloxane gas floats into the micro-gap of an open electrical
relay, switch, or brushed motor, it enters a high-energy danger zone. As the electrical contacts close and
generate a microscopic spark (arc), the extreme localized thermal energy instantly incinerates the siloxane
gas.

This combustion reaction converts the siloxane vapor directly into Silicon Dioxide (SiO2)—which is, quite
literally, solid glass. This microscopic layer of glass physically coats the gold or copper electrical contacts.
Because Silicon Dioxide is a profound dielectric insulator, the relay instantly suffers a catastrophic open-
circuit failure. The contacts physically touch, but no current can pass through the insulating glass barrier,
rendering the entire electronic assembly dead in the field.

4. The ASTM E595 Metrology and Vacuum Bake-Out Protocol

To explicitly guarantee the survival of sealed optical and electrical enclosures, Reemane Silicone enforces
rigorous outgassing mitigation protocols. We exclusively utilize ultra-pure, Platinum-Catalyzed Addition Cure
formulations that mathematically eliminate the massive acidic VOC byproducts generated by cheap
peroxide-cured silicones.

However, baseline platinum curing is insufficient for true aerospace or optical grade purity. Reemane
mandates a stringent Vacuum Bake-Out (Secondary Vulcanization) phase for all critical electronic seals.
Post-molding, the gaskets are placed in specialized high-vacuum convection ovens and baked at two
hundred degrees Celsius for up to eight hours. This extreme thermodynamic and vacuum assault forcefully
extracts all residual Low-Molecular-Weight cyclic siloxanes before the part ever ships to the assembly line.
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We validate this absolute purity against the American Society for Testing and Materials E595 standard,
guaranteeing a Total Mass Loss (TML) of less than 1.0% and Collected Volatile Condensable Materials
(CVCM) of less than 0.1%, ensuring your lenses stay pristine and your contacts stay conductive.

Outgassing Defense General Purpose Silicone (Sub- Reemane Low-Outgassing

Metric Optimized) Architecture

LMW Cyclic Siloxane High (Unreacted D4-D10 molecules Virtually Zero (Extracted prior to
Content remain). assembly).

Optical Reliability Chemical fogging upon thermal Absolute clarity; zero volatile
(Lenses/Sensors) cycling. condensation.

Electrical Contact Arcing generates insulating SiO2 Zero dielectric deposition; infinite
Integrity (glass) barriers. conductivity.

ASTM E595 Fails severely (TML > 2.0%, CVCM > Guaranteed Pass (TML < 1.0%, CVCM
Verification 0.5%). < 0.1%).

Eradicate Chemical Fogging in Your Sealed Electronics

Do not allow internal outgassing to blind your optical sensors or insulate your electrical contacts.
Partner with Reemane Silicone to deploy ultra-pure platinum formulations and extreme vacuum
bake-out protocols that strictly comply with ASTM E595 standards.

Submit your assembly constraints for a comprehensive outgassing risk assessment:

les@sili : .

Review our Advanced Product Quality Planning and Vacuum Post-Curing capabilities:

i [ : aet-a- :
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