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1. The Rheological Chaos of Extrusion Pulsation

In the continuous manufacturing of medical-grade silicone catheters, aerospace peristaltic tubing, and critical

pharmaceutical fluid delivery systems, dimensional stability is the absolute baseline for operational safety.

When an Original Equipment Manufacturer audits a spool of continuous silicone extrusion, the discovery of

pulsing—a rhythmic fluctuation in the outer diameter (OD), inner diameter (ID), or wall thickness—indicates a

catastrophic process failure. Even a dimensional surge of zero point zero five millimeters can alter the fluid

flow rate in an intravenous drip or cause a pneumatic seal to fail catastrophically under dynamic pressure.

Extrusion pulsation is not a random anomaly; it  is a direct mechanical receipt of unmanaged rheological

chaos. Silicone elastomer is a highly viscous, non-Newtonian, shear-thinning fluid.  When it  is fed into a

continuous  extrusion  barrel,  its  viscosity  fluctuates  wildly  based  on  the  localized  temperature  and  the

mechanical  shear applied by the rotating screw. If  the pressure at  the extrusion die head is  allowed to

oscillate,  the  volume  of  material  exiting  the  die  will  rhythmically  surge  and  starve.  Eradicating  this

dimensional wave requires stripping the burden of pressure generation away from the extruder screw and

implementing absolute volumetric isolation.
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2. The Illusion of Screw-Driven Precision and the Gear Pump Mandate

A fundamental flaw in generic silicone extrusion lines is relying exclusively on the primary extruder screw to

both melt (plasticize) the silicone and generate the high-pressure head required to push it through the die. An

extruder screw is a dynamic conveyor, not a precision metrology instrument. Changes in the raw material's

specific gravity, minor starvation at the feed throat, or microscopic RPM fluctuations will  instantly send a

pressure shockwave down the barrel, resulting directly in a thick or thin pulse in the final tubing.

To mathematically  eliminate pressure oscillation,  Reemane Silicone mandates the integration of  Positive

Displacement Gear Pumps (Melt Pumps) between the extruder barrel and the die head. The gear pump acts

as a rheological firewall. It absorbs the chaotic, fluctuating pressure generated by the extruder screw and

outputs an absolutely constant, mathematically fixed volume of silicone per revolution. By decoupling the

plasticization process from the extrusion pressure, the gear pump guarantees a surge-free, zero-pulsation

melt front, locking the baseline dimensions of the tubing before it ever exits the die.

3. Closed-Loop Laser Metrology and Dynamic Puller Feedback

While a gear pump guarantees volumetric consistency at the die, the final dimensions of the tubing are

dictated  by  the  "draw-down"  ratio—the  speed  at  which  the  downstream caterpillar  puller  stretches  the

silicone before it fully cross-links in the vulcanization oven. If the puller speed fluctuates, or if the factory

relies on manual caliper checks every thousand meters, the tubing will suffer from long-wave dimensional

drift.

Reemane Process Engineers deploy an uncompromising closed-loop sensory architecture.  We integrate

high-frequency,  tri-axis  laser  micrometers  directly  at  the  exit  of  the  extrusion  die  and  again  after  the

vulcanization oven. These optical metrology arrays scan the tubing's outer diameter, inner diameter, and

ovality  thousands  of  times  per  second.  This  data  is  fed  instantly  into  a  Proportional-Integral-Derivative

controller.  If  the laser  detects  a dimension drifting by even a single micron,  the controller  automatically

adjusts the speed of the servo-driven caterpillar puller in milliseconds, actively neutralizing the deviation and

guaranteeing strict  adherence to ISO 13485 dimensional tolerances across infinite lengths of continuous

extrusion.

4. Thermodynamic Shock Vulcanization to Prevent Gravity Sag

The final threat to continuous extrusion precision is gravity. When a thick-walled silicone tube exits the die, it

is in a highly plasticized, semi-liquid state. If the vulcanization process is too slow, gravity will cause the top

wall of the tubing to sag downward, transforming a perfectly concentric circle into a mechanically useless

oval before the polymer chains can cross-link.
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To arrest this physical deformation, Reemane utilizes high-intensity, multi-zone Hot Air Vulcanization (HAV)

ovens equipped with immediate thermodynamic shock zones. As the tubing enters the oven, it is blasted with

extreme  radiant  heat  (frequently  exceeding  three  hundred  degrees  Celsius)  and  high-velocity  infrared

energy.  This  triggers instantaneous cross-linking on the outer  and inner  skins of  the tubing,  structurally

locking the concentricity and wall thickness in a matter of seconds. By combining platinum-catalyzed fast-

cure chemistry with aggressive shock vulcanization, the silicone matrix becomes rigid enough to defy gravity,

ensuring  that  the  mathematically  perfect  dimensions  generated  by  the  gear  pump  are  permanently

preserved.

Extrusion Engineering

Metric

Generic Screw-Driven Extrusion Reemane Precision Volumetric

Architecture

Fluid Delivery

Mechanism

Extruder screw only (Generates

massive pressure surges).

Positive Displacement Gear Pump

(Absolute flow isolation).

Dimensional Quality

Control

Manual caliper sampling (Allows

miles of defective scrap).

Tri-axis laser micrometry with sub-

millisecond PID feedback.

Wall Thickness &

Concentricity

High variance; gravity induces

severe ovality (sag).

Absolute concentricity locked via

shock vulcanization.

Medical/Aerospace

Compliance

Fails stringent ISO 13485 fluid flow

tolerance audits.

Guarantees zero-pulsation, life-

critical fluid delivery.

Eradicate Dimensional Chaos in Your Continuous Assemblies

Do not allow pressure surges and open-loop pulling systems to destroy the fluidic accuracy of your

critical tubing and profiles. Partner with Reemane Silicone to deploy positive displacement gear

pumps, closed-loop laser metrology, and shock-vulcanization protocols.

Submit your 2D extrusion profiles for a comprehensive rheological tolerance audit:

sales@siliconefactories.com

Review our Continuous Extrusion and Metrology capabilities:

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

Reemane Silicone | Technical Authority Asset Page 3 of 3

mailto:sales@siliconefactories.com
https://www.siliconefactories.com/get-a-quote/

	Extrusion Pulsation Issues: Solving Uneven Diameters and Fluctuating Thickness in Continuous Tubing
	1. The Rheological Chaos of Extrusion Pulsation
	2. The Illusion of Screw-Driven Precision and the Gear Pump Mandate
	3. Closed-Loop Laser Metrology and Dynamic Puller Feedback
	4. Thermodynamic Shock Vulcanization to Prevent Gravity Sag


