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1. The Thermodynamic Barrier of Low Thermal Conductivity

Manufacturing ultra-thick silicone components—defined industrially as any geometry with a cross-sectional

thickness  exceeding  fifteen  millimeters,  such  as  heavy-duty  vibration  isolators  or  high-voltage  cable

accessories—presents  a  severe  thermodynamic  challenge.  Silicone  elastomers  are  exceptional  thermal

insulators, boasting a profoundly low thermal conductivity of approximately zero point two watts per meter-

kelvin. When a massive volume of unvulcanized silicone is injected into a heated steel mold operating at one

hundred  and  seventy-five  degrees  Celsius,  the  material  in  direct  contact  with  the  tooling  cures  almost

instantly, forming a highly cross-linked, impenetrable outer skin.

However, the core of the ultra-thick component remains significantly cooler and entirely unvulcanized. As

thermal energy painstakingly penetrates the insulative outer layers, the chronological delay causes severe
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differential curing. Any trapped atmospheric air or moisture within the deep core subsequently vaporizes and

expands due to the rising internal temperature. Because the outer skin has already cured and locked, this

expanding gas cannot escape, forcefully ripping apart the internal polymer chains to form massive structural

voids and bubbles. These hidden defects act as localized stress concentrators, guaranteeing catastrophic

mechanical or dielectric failure under load.

2. Eradicating Volatile Emissions: The Platinum Hydrosilylation

Mandate

The root cause of internal bubbling in thick cross-sections is frequently a chemical self-sabotage caused by

generic  peroxide-based  free-radical  curing  systems.  During  the  thermal  vulcanization  phase,  peroxides

actively  decompose  to  generate  carbon-carbon  cross-links.  However,  this  reaction  unavoidably  yields

massive quantities of highly volatile acidic byproducts, such as dichlorobenzoic acid.

In thin-walled components, these gases effortlessly migrate through the polymer matrix and off-gas into the

atmosphere. In ultra-thick geometries, they become permanently trapped behind the cured exterior skin. To

explicitly eradicate chemical outgassing, Reemane Silicone strictly mandates the deployment of Platinum-

Catalyzed Addition Curing (Hydrosilylation). This organometallic reaction utilizes a parts-per-million platinum

complex to directly cross-link siloxane polymers without generating a single molecule of volatile byproduct.

By utilizing a zero-emission chemistry, we mathematically eliminate the internal gas generation that drives

macroscopic void formation.

3. Atmospheric Evacuation: High-Vacuum Platen Architecture

While  platinum  curing  eliminates  chemical  gas,  atmospheric  air  entrapment  during  the  molding  phase

remains a lethal threat. Dropping a massive preform of High-Consistency Rubber into a deep mold cavity

physically traps pockets of ambient air. If the press simply closes under high hydraulic tonnage, that air is

forcefully injected into the center of the silicone mass.

To  counteract  this  physical  entrapment,  Reemane  equips  heavy-tonnage  presses  with  advanced  high-

vacuum hood systems. Before the mold platens fully engage to apply hydraulic pressure, a hermetic shroud

seals the entire tooling envelope. Industrial vacuum pumps evacuate the chamber to absolute pressures

below ten millibars. By entirely removing the atmospheric air from the environment before the silicone begins

its flow phase, the structural integrity of the ultra-thick cross-section is protected against mechanical voiding.
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4. Step-Curing Profiles and Core Pre-Heating Interventions

To  overcome silicone's  inherently  poor  thermal  conductivity,  manipulating  the  vulcanization  temperature

profile is absolutely essential. Subjecting a forty-millimeter-thick silicone block to an immediate one hundred

and eighty-degree Celsius thermal shock guarantees differential skin curing and core bubbling.

Reemane  Process  Engineers  deploy  precision  "step-curing"  thermodynamic  profiles  via  Proportional-

Integral-Derivative controllers. The mold is initially closed at a significantly lower temperature—often around

one  hundred  and  ten  degrees  Celsius—allowing  thermal  energy  to  gently  permeate  the  core  without

triggering premature surface cross-linking. Once thermal equilibrium is achieved throughout the entire mass,

the  mold  temperature  is  ramped  up  to  finalize  vulcanization  uniformly.  For  extreme  cross-sections,  we

employ  high-frequency  dielectric  pre-heating  to  raise  the  internal  core  temperature  of  the  raw  silicone

preform to sixty degrees Celsius before it ever enters the steel tooling, drastically compressing cycle times

while guaranteeing zero-defect internal homogeneity.

Process Engineering Metric Generic Thick-Section Molding Reemane Ultra-Thick Architecture

Vulcanization Chemistry Peroxide Cure (Generates trapped volatile

gases)

Platinum Addition Cure (Zero-emission

matrix)

Atmospheric Air

Management

Blind hydraulic clamping (Forces air into

core)

Hermetic vacuum hood evacuation (< 10

mbar)

Thermodynamic Curing

Profile

Static high-heat flash curing (Causes

skin-locking)

Dynamic step-curing & dielectric core

pre-heating

Internal Structural Integrity High void concentration (Fails ASTM

D792 audits)

Absolute homogeneity (Verified via cross-

sectioning)
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Secure the Internal Integrity of Your Heavy-Duty Components

Do not allow hidden voids to compromise the structural or dielectric performance of your mission-

critical parts. Partner with Reemane Silicone to deploy platinum-catalyzed formulations, high-

vacuum molding, and advanced thermodynamic step-curing.

Submit your Three-Dimensional CAD models for a thorough thick-section vulcanization

audit:

sales@siliconefactories.com

Review our Statistical Process Control and Metrology capabilities:

www.siliconefactories.com/get-a-quote/
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