
Swelling and Rapid Degradation in
Automotive Fluids: Diagnosing
Incorrect Material Grade Selection
POLYMER CHEMICAL RESISTANCE & FLUID DYNAMICS SPECIFICATION |

REEMANE SILICONE

Primary Compliance

Standards:

American Society for

Testing and Materials

D471, International

Organization for

Standardization 1817

Target Audience:

Powertrain Engineers,

Quality Assurance

Directors, Tier 1

Automotive Suppliers

Manufacturing

Framework:

Advanced Product

Quality Planning /

Chemical Immersion

Metrology

Document ID:
REEMANE-TECH-

WP-314P

1. The Physics of Elastomeric Swelling and Matrix Saturation

In modern automotive powertrain, transmission, and fluid containment systems, the operational environment

is a hostile cocktail of synthetic oils, aliphatic hydrocarbons, and aggressive cooling fluids. When an Original

Equipment Manufacturer specifies standard silicone for a gasket or O-ring exposed to these chemicals, the

assembly  is  practically  mathematically  guaranteed  to  fail.  Within  hours  of  exposure  at  elevated  engine

temperatures, the silicone component will absorb the surrounding fluid, expanding its physical volume by

upwards of fifty to one hundred and fifty percent.

This phenomenon, known as elastomeric swelling, is a catastrophic failure of chemical compatibility. At a

molecular level, the non-polar hydrocarbon fluids act as a solvent. They penetrate the free volume within the

siloxane polymer network, physically forcing the cross-linked chains apart. As the matrix becomes hyper-

saturated,  the  structural  integrity  of  the  elastomer  is  annihilated.  Tensile  strength  drops  to  near  zero,

elongation capabilities evaporate, and the material suffers catastrophic compression set failure, extruding

itself completely out of the mechanical flange and causing a massive system leak.
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2. The Limitations of Standard Dimethyl Silicone (VMQ)

The  root  cause  of  rapid  automotive  fluid  degradation  lies  in  the  fundamental  chemistry  of  standard

Polydimethylsiloxane  (VMQ).  VMQ  is  highly  celebrated  for  its  extraordinary  thermal  stability  (operating

continuously  at  two  hundred  degrees  Celsius)  and  absolute  resistance  to  ozone,  ultraviolet  light,  and

aqueous environments. However, the molecular structure of standard VMQ is highly non-polar.

In polymer chemistry, the cardinal rule of solubility dictates that "like dissolves like." Because automotive

fuels, mineral oils, and diesel fuels are also heavily non-polar, they interact flawlessly with the VMQ matrix.

The siloxane chains offer absolutely zero chemical repulsion to these hydrocarbons, allowing the fluids to

permeate the barrier instantly. Utilizing standard VMQ in direct contact with non-polar automotive fluids is an

engineering error that cannot be resolved through physical  gasket redesign; it  strictly requires a macro-

molecular paradigm shift.

3. The Fluorosilicone (FVMQ) Engineering Imperative

To explicitly halt volumetric swelling in aggressive hydrocarbon environments, Reemane Silicone mandates

the  transition  from standard  VMQ to  Fluorosilicone  Rubber  (FVMQ).  In  an  FVMQ matrix,  the  chemical

engineers substitute a significant portion of the standard methyl groups along the siloxane backbone with

heavily polarized trifluoropropyl groups.

This chemical substitution fundamentally alters the polarity of the elastomer. The highly polar trifluoropropyl

groups aggressively repel non-polar automotive fuels, engine oils, and transmission fluids. The result is a

high-performance hybrid material: it retains the extreme high and low-temperature resilience of traditional

silicone  (-60°C  to  +225°C)  while  exhibiting  the  brutal  chemical  and  solvent  resistance  associated  with

fluorocarbon (FKM) rubbers. When subjected to the American Society for Testing and Materials D471 fluid

immersion audits, Reemane FVMQ compounds maintain absolute dimensional stability, restricting volume

swell to less than five percent over thousands of operational hours.

4. Cross-Link Density and Aggressive Synthetic Coolants

Beyond the base polymer selection, the formulation's cross-link density plays a secondary, yet vital, role in

preventing fluid saturation. Even within specialty automotive grades, a loosely cross-linked matrix possesses

excess  free  volume,  providing  microscopic  pathways  for  modern  synthetic  coolants  or  low-viscosity

transmission fluids to penetrate the surface.

Reemane Chemical Engineers utilize Platinum-Catalyzed Addition Curing in combination with high-surface-

area  treated  fumed silica  to  generate  an  exceptionally  dense,  three-dimensional  molecular  network.  By

maximizing the cross-link density,  we drastically  reduce the free volume within the polymer matrix.  This

physical densification acts as a secondary mechanical barrier against chemical permeation, ensuring that
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tensile strength, Shore A durometer, and fluid-tight compression profiles remain entirely unchanged despite

relentless thermal and chemical assault inside the powertrain environment.

Chemical Resistance

Metric

Standard VMQ Silicone Reemane FVMQ & Dense Matrix

Architecture

Volume Swell in Motor

Oil (150°C, 72h)

> 45% expansion (Catastrophic seal

extrusion).

< 5% expansion (Absolute

dimensional stability).

Tensile Strength

Retention (Fuel

Immersion)

Drops > 80% (Complete structural

degradation).

> 90% retention (Mechanical integrity

maintained).

Polymer Matrix

Polarity

Non-polar (Absorbs hydrocarbons

instantly).

Highly polar trifluoropropyl

backbone (Repels fluids).

ASTM D471 Metrology

Audit

Immediate fluid saturation and

compression failure.

Guaranteed 10,000+ hour operational

containment life.

Eradicate Fluid Containment Failures in the Powertrain

Do not allow incorrect material grade selection to compromise the reliability of your mission-critical

automotive assemblies. Partner with Reemane Silicone to deploy highly polarized Fluorosilicone

(FVMQ) compounds engineered for extreme hydrocarbon and synthetic coolant resistance.

Submit your fluid specifications for a comprehensive chemical compatibility audit:

sales@siliconefactories.com

Review our Advanced Product Quality Planning and material science capabilities:

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