Sticky and Tacky Surface Defects on
Finished Parts: How Improper

Vulcanization Ruins Hand-Feel

POLYMER CROSS-LINKING & TACTILE ENGINEERING SPECIFICATION |
REEMANE SILICONE

American
) Product
Society for .
. Designers,
Testing and Quality
uali
. . Materials D2240
Primary Compliance . Assurance
(Shore A), Target Audience: .
Standards: ) Directors,
International
o Consumer
Organization for .
o Electronics
Standardization )
Engineers
10993-5
Advanced
. Product Quality REEMANE-
Manufacturing Framework: ) Document ID:
Planning / TECH-WP-308H

Haptic Metrology

1. The Disastrous Impact of Incomplete Surface Cross-Linking

In premium consumer electronics, medical wearables, and high-end automotive interiors, the tactile
interaction—or "hand-feel"—of a silicone component is arguably its most heavily scrutinized attribute. End-
users expect a smooth, dry, and frictionally optimized surface. When a finished Liquid Silicone Rubber or
High-Consistency Rubber component emerges from the tooling with a sticky, tacky, or gummy exterior, it is
universally classified as a catastrophic manufacturing failure. This tacky residue attracts environmental dust,
lint, and particulate contamination instantly upon atmospheric exposure, completely ruining the aesthetic and
functional value of the product.

From a polymer chemistry perspective, surface tackiness is never a random anomaly; it is the physical
manifestation of incomplete chemical cross-linking. When the siloxane polymer chains fail to bond fully,
unreacted low-molecular-weight siloxanes and free cross-linking agents migrate to the surface. This fluid,
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uncured boundary layer acts as a permanent adhesive. This technical specification deconstructs the
thermodynamic, chemical, and tooling-related root causes of surface tackiness, detailing the strict
engineering protocols required to achieve a perfectly dry, fully cured elastomeric skin.

2. Mold Release Agents: The Invisible Contaminant

A primary driver of surface tackiness in sub-optimized manufacturing environments is the excessive or
improper application of external mold release agents. In facilities battling flawed mold polishing or
inadequate draft angles, operators often spray the tool cavities with silicone oil or fluorocarbon release
agents to force ejection.

During vulcanization, these liquid release agents chemically interfere with the silicone's surface cross-linking
reaction. The release agent physically blocks the curing catalyst (whether peroxide or platinum) from
reaching the polymer chains at the boundary layer, resulting in a localized failure to cure. To eradicate this
variable, Reemane Silicone engineers strictly prohibit the use of aerosolized mold release agents. We solve
ejection physics at the architectural level, utilizing advanced tear-trim geometry, mathematically optimized
draft angles, and heavy-duty localized air-poppet systems. By molding in a completely dry, uncontaminated
steel cavity, we guarantee that the silicone matrix cross-links perfectly edge-to-edge.

3. The Platinum Hydrosilylation Catalyst Poisoning Threat

For high-end tactile applications, Platinum-Catalyzed Addition Curing is mandatory due to its zero-byproduct
chemistry. However, the platinum complex is notoriously susceptible to "catalytic poisoning." If the platinum
catalyst encounters specific chemical inhibitors during the molding phase, it instantly deactivates,
permanently arresting the cross-linking reaction and leaving the silicone a sticky, gel-like mess.

The most common poisons include sulfur, amines, tin, and heavy metals. If a factory runs sulfur-cured EPDM
rubber on a press, and subsequently attempts to mold platinum-cured silicone on that same press without
exhaustive molecular-level decontamination, the trace sulfur residues will poison the platinum. At Reemane
Silicone, we enforce strict, isolated manufacturing environments. Platinum-cured Liquid Silicone Rubber lines
are physically and chemically quarantined from all other elastomer processes, ensuring zero Ccross-
contamination and an absolute, one hundred percent catalytic conversion rate for a perfectly dry surface
finish.
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4. Low-Temperature Molding and the Necessity of Secondary

Vulcanization

Even in an uncontaminated environment, surface tackiness will occur if the thermodynamic profile is

inadequate. Attempting to accelerate cycle times by lowering the mold temperature (e.g., molding at one

hundred and forty degrees Celsius instead of one hundred and seventy-five degrees Celsius) prevents the

polymer from reaching its required activation energy. This results in a weak cross-link density and an

abundance of unreacted oligomers that migrate to the surface.

Furthermore, standard peroxide-cured silicones inherently leave acidic residues that can feel tacky. To

guarantee a flawless, dry tactile experience—and to stabilize the Shore A hardness profile—Reemane

mandates a stringent secondary vulcanization (post-curing) phase. Subjecting the components to a

controlled thermal environment (typically two hundred degrees Celsius for four hours) forcefully drives off all

low-molecular-weight siloxanes and completes any lingering cross-links. This secondary thermal assault

transforms a potentially gummy surface into a chemically inert, perfectly dry, premium haptic interface.

Haptic Engineering Variable

Sub-Optimized Factory Sourcing

Reemane Precision Tactile Architecture

Mold Ejection Strategy

Catalytic Environment

Thermodynamic Execution

Secondary Stabilization

Aerosol release agents (Causes surface
cure failure)

Shared presses (High risk of platinum
poisoningltackiness)

Low-temp flash curing (Leaves unreacted
oligomers)

Skipped to reduce costs; components
remain tacky
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Architectural drafting & air poppets (Zero
contamination)

Quarantined Platinum-Cure lines
(Absolute purity)

High-temp kinetic curing via PID thermal
control

Mandatory 4-hour post-cure (Drives off all
volatiles)
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Secure a Flawless Tactile Experience for Your Users

Do not allow improper vulcanization chemistry or contaminated tooling to ruin the premium hand-
feel of your consumer or medical products. Partner with Reemane Silicone to deploy quarantined
platinum curing environments and mathematically verified ejection architectures.

Submit your material specifications for a comprehensive haptic engineering audit:

les@sill : .

Review our Advanced Product Quality Planning and tooling capabilities:

ii [ : faet-a- :
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