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1. Executive Summary: The Kinetic Boundary of High-Rise Facades

In  the  architectural  engineering  of  towering  skyscrapers  and  complex  curtain  wall  geometries,  the

exterior glass facade is not a static shell. It is a highly dynamic kinetic boundary. As massive glass

panels  and  aluminum  mullions  are  subjected  to  extreme  wind  loads,  seismic  drift,  and  severe

temperature fluctuations, they experience constant micro-movements. If the elastomeric gaskets sealing

these joints lack sufficient hyperelastic memory, the building envelope will fail, leading to catastrophic

water ingress, loss of pressurized climate control, and structural degradation.

Legacy  construction  materials,  such  as  Polyvinyl  Chloride  or  standard  Ethylene  Propylene  Diene

Monomer rubber, suffer from severe compression set and rapid ultraviolet degradation when exposed to

high-altitude  solar  radiation.  To  guarantee  a  flawless,  century-long  hermetic  seal  across  dynamic

building  envelopes,  structural  engineers  mandate  High-Temperature  Vulcanized  Silicone  Rubber

gaskets. This technical specification outlines the thermal elongation physics, atmospheric degradation

defense mechanisms, and precise extrusion geometries required for utility-grade architectural sealing.

Architectural  Engineering Axiom: The  integrity  of  a  billion-dollar  structural  glass  facade is

entirely dependent on the microscopic elastic rebound of its gasket seals. A sealing profile must

not only isolate the interior climate but must actively flex and recover against the relentless kinetic

shear forces of the building.

2. Thermal Elongation and Structural Movement Kinetics

The fundamental  mechanical  requirement  of  a  facade  gasket  is  to  maintain  constant  compressive

sealing  pressure  while  the  adjacent  glass  and  aluminum  components  expand  and  contract  at

completely  different  rates.  This  differential  movement  is  governed  by  the  Coefficient  of  Thermal

Expansion. The physical displacement (Change in Length) of the building materials is calculated using

the linear thermal expansion equation:
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Displacement = Original Length • Coefficient of Thermal Expansion •
Change in Temperature 

Aluminum expands at  approximately  twenty-three micrometers per  meter  per  degree Celsius,  while

architectural glass expands at only nine micrometers per meter per degree Celsius. During a severe

temperature  swing  from  a  freezing  winter  night  to  a  blistering  summer  afternoon,  this  differential

expansion forcefully rips and crushes the sealing gasket. High-Temperature Vulcanized Silicone Rubber

exhibits a profoundly low secant modulus and an immense elongation at break (often exceeding four

hundred  percent).  This  extreme hyperelasticity  allows  the  silicone  gasket  to  stretch  and  compress

seamlessly, absorbing the structural shear forces without ever losing its absolute hermetic contact with

the glass surface.

3. Compression Set and Long-Term Weathering Immunity

A curtain wall gasket operates under constant physical compression. The most common failure mode in

traditional  Ethylene Propylene Diene Monomer  gaskets  is  compression set—the permanent  loss  of

elastic rebound after prolonged physical squeezing. Over decades of thermal cycling, traditional rubbers

flatten permanently.  When the aluminum frame contracts during winter,  the flattened rubber fails  to

rebound, leaving massive gaps where wind-driven rain easily breaches the building envelope.

Silicone  rubber  neutralizes  this  failure  mode  through  its  highly  saturated  Silicon-Oxygen-Silicone

inorganic backbone. Because this molecular structure requires massive kinetic energy to cleave, the

material  is  fundamentally  immune to  ultraviolet  photon degradation,  atmospheric  ozone attack,  and

extreme thermal  aging.  Reemane formulates architectural  silicone gaskets  using platinum-catalyzed

vulcanization,  ensuring  a  perfectly  uniform  cross-linked  network.  This  formulation  guarantees  a

compression set of less than twelve percent over a fifty-year simulated lifespan, ensuring the gasket

pushes back against the glass with the exact same sealing force on day one as it does decades later.
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4. Material Matrix Performance Comparison: Facade Gaskets

Performance

Criteria

High-Temperature

Vulcanized Silicone

Ethylene Propylene

Diene Monomer
Polyvinyl Chloride

Ultraviolet and

Ozone Immunity

Absolute (Immune to

photon cleavage)

Moderate (Eventually

cracks and chalks)

Poor (Rapidly turns

brittle and yellows)

Compression Set

(Elastic Rebound)

Premium (Maintains

permanent sealing

force)

Low (Flattens

permanently over

time)

Poor (Completely

loses structural

memory)

Thermal Operating

Range

Elite (Minus sixty to

plus two hundred

degrees Celsius)

Moderate (Hardens

severely in sub-zero

freezing)

Poor (Melts in high

heat, shatters in cold)

5. Design for Manufacturability: Co-Extrusion and Vulcanization

Geometry

Modern curtain wall architectures demand highly complex gasket geometries, often requiring multiple

functional zones within a single sealing profile. For example, the base of the gasket must be structurally

rigid to lock firmly into the aluminum mullion track (the structural dart), while the sealing lips must be

incredibly soft and compliant to accommodate the delicate edges of the insulated glass units.

Reemane achieves this through advanced multi-durometer co-extrusion technology. By simultaneously

extruding high-durometer (rigid) silicone for the anchoring dart and low-durometer (soft) silicone for the

hyperelastic sealing lips, the resulting monolithic gasket delivers both structural stability and extreme

kinetic compliance. The extruded profiles are immediately cured in precision microwave vulcanization

tunnels,  ensuring  flawless  dimensional  stability,  zero  microscopic  porosity,  and  absolute  geometric

tolerance  control.  This  eliminates  wind-whistling  acoustics  and  guarantees  unparalleled  watertight

integrity for the world's most demanding architectural landmarks.
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Secure Architectural Masterpieces with Reemane High-Performance

Elastomers

Eliminate water ingress, eradicate permanent compression set failures, and ensure absolute

structural immunity across massive curtain wall envelopes. Reemane provides full thermal

elongation modeling, automated co-extrusion tooling, and certified weathering data logs. To

coordinate a structural engineering review, contact our architectural division at 

sales@siliconefactories.com or inspect our continuous extrusion facility at 

www.siliconefactories.com. 
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