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1. Executive Summary: The Tooling Constraint of Large-Format Gaskets

In  industrial-grade  infrastructure  development—such  as  utility-scale  Energy  Storage  System  (ESS)

containers, offshore wind turbine nacelle housings, and heavy-duty outdoor telecom enclosures—absolute

environmental isolation is mandatory to protect sensitive electronic internal systems. These systems require

large-format perimeter seals, often measuring up to 3 meters by 2 meters, to prevent water ingress, dust

penetration, and environmental degradation across a multi-decade operational lifetime.

When sourcing these large-format seals, engineering procurement groups often default to requesting fully

molded  rectangular  gaskets.  While  a  molded  tool  configuration  yields  flawless  perimeter  transitions,

manufacturing a 3m x 2m gasket requires massive tool steel plates, an extraordinarily high clamping tonnage

press,  and  substantial  initial  capital  investment  (CapEx).  Vulcanized  splicing  solves  this  bottleneck.  By

combining  high-speed  linear  profile  extrusions  with  specialized  heat-vulcanized  corner  splicing  presses,

factories can deliver large, integrated perimeter gaskets with high strength while minimizing upfront tooling

investments.

Engineering  Axiom:  Splicing  transforms continuous  linear  profile  geometry  into  customized

endless perimeter frames, replacing massive molding tool layouts with high-speed precision

corner vulc units.

2. Molecular Kinematics: Hot Vulcanized Splicing vs. Cold Adhesive Bonding

The primary performance indicator of a spliced profile seal is its joint strength and mechanical longevity under

continuous  compression.  Sourcing  agents  frequently  accept  cold-bonded  splicing  methods  using

cyanoacrylate (superglue) or single-part room temperature vulcanizing (RTV) silicones to save on tool setup

fees. However, this creates a weak point along the sealing perimeter.

Cold adhesives do not bond with the underlying siloxane polymer matrix; they form a surface-level adhesive

interface.  This  boundary  layer  creates  a  brittle  joint  that  is  prone  to  environmental  degradation,  UV

breakdown, and stress cracking under repeated compression cycles.  Hot vulcanized splicing,  conversely,

introduces an uncured raw silicone compound layer  directly  between precision-cut  profile  faces inside a

heated matrix die block. Under intense heat ($160^{\circ}C ext{ to }180^{\circ}C$) and hydraulic pressure, the

polymer chains interdiffuse, triggering full cross-linking across the interface:

≡Si − O − Si≡
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This chemical cross-linking yields a continuous siloxane network across the junction. The vulcanized joint

matches the base extrusion profile's physical characteristics, ensuring consistent tensile strength, elongation

metrics, and compression set properties over decades of outdoor exposure.

3. Structural Configurations: Strategic Splicing Joint Performance Profiles

Silicone splicing lines can be set up in multiple joint styles depending on the structural parameters of the

profile cross-section, target sealing radii, and operational compression forces.

Splicing Variant Matrix & Mechanical Characteristics

Joint Design Type
Splicing Technology

Applied

Structural Cross-

Section Match
Tensile Retention Index

Straight Butt Splice
Linear Hot Press Matrix

Die

Solid & Simple Tubular

Shapes
≥ 85% of Base Profile

Bevel Miter Joint (45°)
Angled Clamping

Vulcanization

Complex Asymmetric

Profiles

≥ 90% (Expanded

Surface Area)

90° Molded Corner

Injection

Miniature Injection

Splicing Mold

Hollow D-Profiles &

Complex Bulbs

100% Homogeneous

Fusion

Film Splicing Matrix
Uncured Silicone Sheet

Interlayer

Thick Solid Structural

Gaskets
≥ 92% of Base Profile

4. Tool Design & Hollow Cavity Preservation Engineering

A primary challenge when executing hot-vulcanized joints on hollow profiles—such as D-tubes, sponge P-

strips, or co-extruded hollow window seals—is preventing the interior void from collapsing under clamping

pressures inside the splicing die. If the hollow geometry pinches closed during vulcanization, the gasket loses

its compliance at the corners, introducing localized stiffness and path leaks under low-closure-force loads.

Reemane's tooling engineers resolve this collapse risk using custom multi-piece internal mandrel pins. Before

inserting the extrusion ends into the heated die, precision-machined PTFE or thin-walled silicone core pins

are placed inside the profile voids. These pins provide internal support, holding the hollow geometry open

against  external  compression forces.  Once the hot  press cycle  completes  and the cross-linking reaction

stabilizes, the flexible core pins are extracted through small access windows or via the profile ends, yielding a

clear internal path around the perimeter frame.
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5. DFM Guidelines for Engineering Procurement and Blueprint Layouts

To ensure reliable production cycles and flawless seal integration when sourcing spliced perimeter gaskets,

components must follow specific DFM drawing rules during the blueprint design phase:

Maximize Contact Surface Area: For complex asymmetric profile shapes, design drawings should

mandate 45-degree bevel miter joint junctions instead of basic 90-degree straight butt cuts. A miter cut

expands the joint surface interface area by a factor of $\sqrt{2}$, distributing shear stress evenly and

increasing ultimate pull-test limits.

Define Joint flash Tolerances clearly: The hot vulcanization process generates a tiny micro-flash line at

the mold parting line. Product specifications should clearly define acceptable flash extensions (e.g.,

maximum 0.15 mm thickness) to prevent assembly interference while avoiding expensive manual hand-

shaving steps.

Establish Pull-Testing Metrics: To ensure proper field performance, engineering drawings should specify

standard mechanical pull tests (such as ASTM D412 joint testing protocols), requiring joints to hold a

minimum elongation threshold before breaking.

Secure IP68 Environmental Sealing Integrity for Large Enclosures

Eliminate premature cold-glue joint failures, avoid high custom molding tool investments, and leverage

high-speed  vulcanized  splicing  technology  to  secure  high-performance,  weather-proof  perimeter

frames. To review our standard splicing die profile catalogs, model your cabinet's compression loading

profiles, or request custom material test samples, contact our extrusion engineering team directly at

sales@siliconefactories.com or  explore  our  heavy  infrastructure  production  assets  at

www.siliconefactories.com.

• 

• 

• 
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