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1. Executive Summary: The Hidden Costs Beyond the Press

In the procurement of custom Liquid Silicone Rubber components, Original Equipment Manufacturers
frequently fixate entirely on the primary injection molding process. Procurement engineers will
obsessively negotiate machine hourly rates, cycle times, and steel tooling costs. However, a dangerous
financial blind spot exists the moment the component is ejected from the press. The raw molded part is
rarely ready for immediate commercial integration. It must undergo a rigorous sequence of secondary
operations—ranging from microscopic flash removal to biocompatible ink printing and sterile
atmospheric packaging.

These post-molding processes are notoriously labor-intensive or require expensive specialized
equipment. If an Original Equipment Manufacturer fails to accurately forecast these operations during
the initial design phase, the final unit cost of the component can abruptly inflate by twenty to fifty
percent. This technical specification deconstructs the physical mechanics and underlying economics of
secondary silicone processing, exposing exactly how deflashing, surface treatment, and medical-grade
bagging permanently alter the final Bill of Materials.

Secondary Processing Axiom: The cost of injecting the silicone is mathematically predictable;
the cost of handling the silicone after injection is highly volatile. A badly designed parting line will
transform a five-cent molding operation into a fifty-cent manual trimming nightmare.

2. Cryogenic Deflashing versus Manual Trimming

Because Liquid Silicone Rubber possesses an extremely low kinetic viscosity prior to vulcanization, it is
highly prone to "flashing"—seeping into the microscopic parting lines between the two halves of the
steel mold. This excess material must be removed before the component can be utilized. For low-
volume prototyping, factories employ manual trimming, where human operators use precision surgical
scalpels to tear away the flash. While requiring zero capital expenditure, manual trimming incurs a
massive hourly labor burden and introduces severe risks of human error, often resulting in accidentally
slicing the critical sealing geometry.
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For high-volume mass production, manual trimming is economically catastrophic. Legitimate factories
deploy Cryogenic Deflashing. The silicone components are loaded into an insulated tumbling drum and
blasted with liquid nitrogen, plunging the ambient temperature to minus one hundred and twenty
degrees Celsius. This temporarily freezing process turns the ultra-thin flash brittle while the thicker core
component remains relatively flexible. High-speed polycarbonate media is then fired into the drum,
shattering the frozen flash perfectly along the parting line. While cryogenic deflashing requires costly
liquid nitrogen consumption, it processes tens of thousands of parts simultaneously, ultimately crushing
the per-unit deflashing cost to fractions of a penny.

3. The Chemistry of Silicone Ink Printing and Surface Energy

Applying brand logos, directional arrows, or alphanumeric traceability codes onto a silicone component
presents a monumental chemical challenge. Silicone is inherently hydrophobic and possesses an
incredibly low surface energy, causing standard industrial inks to bead up and wipe off effortlessly. To
achieve permanent ink adhesion, the factory must execute complex secondary chemical interventions.

Before pad printing or silk screening can occur, the silicone surface must be temporarily molecularly
altered. Reemane deploys cold atmospheric plasma or corona discharge treatments. These high-
voltage processes bombard the silicone surface with ionized gas, instantly raising the surface energy
and creating temporary molecular bonding sites. Specialized platinum-catalyzed silicone inks are then
applied and baked in secondary thermal convection ovens to achieve a permanent covalent bond.
Procurement teams must mathematically account for the specialized ink procurement, the plasma
equipment overhead, and the secondary thermal baking cycles when calculating the final printed Bill of
Materials.

4. Cleanroom Bagging and Traceability Packaging

The final secondary operation is packaging. For industrial-grade components, bulk tumble-packing into
standard polyethylene bags is sufficient and incurs minimal cost. However, for medical device Original
Equipment Manufacturers or automotive fluid management systems, packaging is a highly engineered
secondary operation fraught with strict regulatory compliance.

Medical components must be handled inside an International Organization for Standardization Class
Eight cleanroom to prevent atmospheric particulate contamination. The components are often subjected
to automated optical inspection, separated into specific lot quantities, and hermetically sealed into
breathable Tyvek pouches to facilitate subsequent ethylene oxide sterilization. Furthermore, the factory
must apply cryptographic barcodes verifying the exact compounding batch record and vulcanization
date. This level of environmental control, traceability labeling, and specialized barrier packaging adds a
non-negotiable financial premium to the final delivered component.
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5. Secondary Operations Cost Impact Matrix

Operation Category  Standard Industrial Methodology Advanced Precision Methodology
Flash Removal Manual scalpel trimming (High labor Automated liquid nitrogen tumbling
(Deflashing) cost, inconsistent quality). (Low unit cost, flawless consistency).
Component Standard solvent inks (Wipes off Plasma surface treatment with baked
Printing easily, zero bio-compatibility). silicone inks (Permanent chemical
bond).
Packaging and Bulk polyethylene bagging on open Cleanroom sealed Tyvek bagging with
Bagging factory floor (High particulate risk). full barcode traceability.

Optimize Your Bill of Materials with Reemane Advanced Processing
Eliminate manual labor bottlenecks, ensure permanent ink adhesion, and secure absolute
cleanroom compliance from injection to final packaging. Reemane provides fully automated
cryogenic deflashing, plasma-assisted pad printing, and International Organization for

Standardization certified medical bagging infrastructure under one vertically integrated roof. To
request a comprehensive secondary operations cost breakdown, contact our process engineering

desk at sales@siliconefactories.com or inspect our automated facility at
www.siliconefactories.com.
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