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1. The Paradox of High-Durometer Elastomers

In  high-pressure  fluid  control  systems,  aerospace  hydraulics,  and  deep-sea  submersibles,  Original

Equipment Manufacturers frequently specify 80 Shore A silicone O-rings and sealing gaskets. This extreme

hardness is engineered specifically to prevent the seal from extruding into mechanical clearance gaps under

massive hydrostatic pressure. However, achieving an 80 Shore A durometer pushes the siloxane polymer to

its  physical  limits,  creating  a  dangerous  mechanical  paradox:  as  hardness  scales  up,  the  elastomer

fundamentally loses its rubber-like elasticity and begins to mimic the physical behaviors of a rigid, brittle

plastic.

The most catastrophic manifestation of this paradox is "brittle fracture." When assembly technicians attempt

to stretch an 80 Shore A silicone ring over a shaft or into a gland, the seal abruptly snaps in half rather than

elongating.  Even if  it  survives installation,  a brittle  seal  will  rapidly develop micro-cracks under dynamic

thermal cycling, leading to an inevitable and disastrous pressure leak in the field.
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2. The Chemistry of the Cross-Linking Index

To understand brittle fracture, one must deconstruct the polymer chemistry used to achieve high hardness. In

addition-cured (platinum) Liquid Silicone Rubber (LSR) or  High Consistency Rubber (HCR),  hardness is

driven by two primary variables: the volumetric loading of fumed silica filler, and the stoichiometric density of

the chemical cross-links (the bonds tying the long siloxane polymer chains together).

In sub-optimized 80 Shore A compounds, chemical formulators attempt to reach the target durometer by

brutally  saturating  the  matrix  with  cross-linking  agents  (hydride-functional  siloxanes)  and  massively

overloading the compound with fumed silica. This drives the "Cross-linking Index" to extreme levels. While

this successfully creates a rigid material, it completely paralyzes the mobility of the polymer chains. When

tensile force is  applied during installation,  the restricted polymer chains cannot unfold or  slide past  one

another. The mechanical stress instantly exceeds the threshold of the chemical bonds, causing a sudden,

catastrophic brittle fracture with virtually zero plastic deformation.

3. Mitigating Brittle Fracture via Stoichiometric Adjustment

To  explicitly  eliminate  brittle  fracture  while  maintaining  an  80  Shore  A  specification,  Reemane  Silicone

radically  re-engineers  the  polymer  architecture.  We  mathematically  restrict  the  Cross-linking  Index  by

optimizing the Vinyl-to-Hydride stoichiometric ratio. Instead of relying solely on hyper-dense cross-linking to

build hardness, we utilize specialized, high-molecular-weight siloxane polymers combined with advanced

resin-reinforcement technologies.

Silicone resins (such as MQ resins) act as three-dimensional reinforcing nodes within the polymer matrix.

They dramatically increase the durometer and mechanical stiffness of the seal without paralyzing the linear

polymer chains.  This  highly  advanced formulation architecture yields an 80 Shore A seal  that  retains a

massive Elongation at Break (frequently exceeding 150%) and a profound resistance to tear propagation.

The seal remains hard enough to resist high-pressure extrusion, yet elastic enough to easily stretch over

oversized assembly shafts without micro-fracturing.

4. Thermal Over-Curing and Post-Bake Degradation

Even with a perfectly calculated stoichiometric ratio, an 80 Shore A silicone ring can be rendered brittle on

the factory floor through thermal abuse. To meet strict compression set and outgassing standards, high-

hardness seals are typically subjected to a secondary post-cure bake-out (e.g., four hours at 200 degrees

Celsius). If this thermal profile is miscalculated, or if oxygen flow within the convection oven is inadequate,

the silicone undergoes thermal reversion and oxidative degradation.

The polymer backbone physically degrades, causing the surface to become "crusty" and highly susceptible

to notch-sensitivity. A microscopic scratch on an over-baked seal will instantly propagate into a full fracture
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under  tension.  Reemane  Silicone  enforces  rigorous,  closed-loop  thermodynamic  profiling  during  the

secondary  vulcanization  phase.  By  meticulously  controlling  the  time,  temperature,  and  atmospheric

exchange rates, we guarantee that our high-durometer seals achieve absolute chemical stability without ever

crossing the threshold into thermal embrittlement.

Elastomeric Metrology

Metric

Sub-Optimized 80 Shore A Formula Reemane Polymer Architecture

Elongation at Break

(ASTM D412)

< 100% (Snaps abruptly during

assembly).

> 150% (Maintains high elasticity

under tension).

Tear Strength (ASTM

D624)

< 15 kN/m (Extreme notch

sensitivity).

> 25 kN/m (Profound resistance to

crack propagation).

Cross-linking Ratio Over-saturated (Paralyzes polymer

chain mobility).

Precision Stoichiometric Balance

(Allows chain unfolding).

Hardness Generation

Mechanism

Massive silica loading + excess

hydride.

Advanced MQ resin-reinforcement

technology.

Stop Breaking High-Durometer Seals During Assembly

Do not let sub-optimized cross-linking chemistry compromise your high-pressure fluid control

systems. Partner with Reemane Silicone to deploy advanced resin-reinforced polymer

architectures that deliver absolute 80 Shore A extrusion resistance without sacrificing crucial

elongation and tear strength.

Submit your extreme sealing requirements for a polymer morphology audit:

sales@siliconefactories.com

Review our Advanced Formulation and Vulcanization capabilities:

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