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1. Executive Summary: The Structural Complexity of Multi-Functional Profiles

Modern  engineering  applications  increasingly  demand  multi-functional  elastomeric  components  that  can

simultaneously deliver contrasting physical attributes within a single cross-section. For example, heavy-duty

industrial  seals  often  require  a  highly  compliant,  low-durometer  sponge  bulb  to  optimize  static  sealing

alongside  a  rigid,  high-durometer  base  flank  designed  to  lock  into  aluminum mounting  tracks.  Similarly,

advanced medical catheters require flexible tubing walls paired with high-visibility, radiopaque stripes to allow

real-time position verification under fluoroscopy cameras.

Historically,  achieving these multi-material  properties  required separate  manufacturing cycles  followed by

manual assembly steps, such as secondary adhesive bonding or hand-insertion of stiffening elements. These

secondary  processes  introduce  critical  failure  risks,  including  adhesive  degradation,  localized  stress

concentrations,  and  high  labor  overheads.  Silicone  co-extrusion  solves  these  issues  by  combining

heterogeneous streams within a specialized cross-head die, completing full chemical cross-linking across the

contact plane in a single processing run.

Engineering Metric: Co-extrusion merges disparate material characteristics into an integrated

profile, replacing weak manual glue lines with robust covalent siloxane cross-links.

2. Rheological Interfacial Matching in Dual-Stream Cross-Heads

The core challenge in executing a high-precision co-extrusion sequence is managing the rheological interface

where different  silicone material  streams intersect  inside the tool  head.  Whether  combining two different

Shore A durometers (e.g., 30 Shore A and 70 Shore A) or a standard translucent base compound with a

heavily loaded radiopaque paste, each stream exhibits distinct viscosity curves, flow patterns, and thermal

expansion indices.

If  these contrasting streams intersect with mismatched feed pressures or mismatched flow velocities, the

higher-viscosity stream will push against and compress the lower-viscosity line. This fluid imbalance leads to

severe defects, including shifting material  boundaries, waviness along the profile edges, and inner stress

concentrations  that  cause  twisting  during  inline  vulcanization.  Reemane  resolves  this  by  using  dual

independent variable-frequency screw extruders paired with precise melt-pressure sensors. This setup allows

real-time tuning of volumetric delivery speeds to maintain a stable, uniform contact boundary inside the cross-

head chamber.
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3. Comparative Co-Extrusion Application Performance Profile

Silicone co-extrusion workflows can be configured into two main setups depending on the target application:

Heterogeneous Durometer  Pairing  for  industrial  structural  sealing,  or  Radiopaque Integration  for  medical

diagnostic  fluid  paths.  Both  setups  bypass  the  tracking  limitations  of  conventional  single-extruder

configurations.

Co-Extrusion Material Configurations and Technical Indicators

Co-Extrusion Variant Stream A Composition Stream B Composition
Interfacial Adhesion

Status

Dual Durometer Profile
30 - 45 Shore A Sponge

(Sealing Bulb)

70 - 85 Shore A Solid

HCR (Rigid Retention

Foot)

100% Covalent Fusion

Radiopaque Striped

Profile

Premium Medical

Translucent Silicone

Silicone Compound with

20% - 40% Barium

Sulfate ($BaSO_4$)

100% Homogeneous

Fusion

4. Tool Design & Cross-Head Die Flow Path Optimization

Developing effective co-extrusion hard tooling requires a complex three-dimensional design approach. The

multi-body cross-head assembly must incorporate independent flow channels that keep the separate silicone

compounds isolated until just before the final die exit. The internal geometry of these distribution plates must

be  shaped  to  prevent  stagnant  material  zones,  which  can  lead  to  localized  compound  scorching  and

premature vulcanization inside the head block.

The point where the isolated streams meet is precisely controlled inside a specialized convergence zone

located right behind the die land. Within this zone, the separate compounds are pressed together under

intense hydraulic feed pressure, forcing the polymer chains to interdiffuse before entering the vulcanization

oven. The tooling is machined from premium **hardened S136 stainless steel** using precision wire EDM,

ensuring a sharp, burr-free die land that delivers clean material division lines across high-volume production

runs.

5. DFM Guidelines for B2B Procurement and Engineering

To ensure a smooth transition from product design to volume co-extrusion production, component blueprints

should  follow specific  Design for  Manufacturing  (DFM) rules  during  initial  engineering  reviews.  First,  the

minimum  wall  thickness  for  a  co-extruded  element—such  as  a  rigid  retention  spine  or  an  embedded

radiopaque marker line—must be held to a minimum of 0.4 mm. Dropping below this limit restricts material

flow through the die plate, causing line breaks and uneven delivery across the profile lot.
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Second,  the  contact  boundary  between  contrasting  durometers  should  maximize  surface  area  using

interlocking mechanical geometry, such as a stepped step-joint or a dovetail profile pattern, rather than a

simple flat butt-joint. This structural integration multiplies the interfacial contact zone, maximizing cross-linking

performance  and  preventing  delamination  when  the  strip  undergoes  tight  bending  cycles  during  field

installations. Defining these parameters early on the 2D drawing block ensures consistent quality control as

production scales up.

Optimize Your Advanced Multi-Material Profile Supply Chain

Eliminate interfacial delamination failures, drop high manual assembly costs, and secure certified high-

precision co-extruded components for your critical product lines. To schedule a comprehensive profile

DFM model review, analyze custom material rheological configurations, or request technical validation

data, contact our extrusion engineering group directly at  sales@siliconefactories.com or visit  our

global operations center at www.siliconefactories.com.
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