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I 1. Executive Summary & B2B Application Dilemmas

In high-performance industrial fields, choosing structural sealing elements for extreme environments
represents a constant engineering challenge. When engineering systems are exposed to aggressive
chemicals, automotive fuels, or aromatic solvents alongside extreme temperature baselines, legacy
elastomers like NBR, EPDM, or standard methyl-vinyl silicones fail rapidly due to polymer chain cleaving or
violent fluid swelling. Mechanical design teams must step up to high-end fluorinated elastomers:
Fluorocarbon (FKM) or Fluorosilicone (FVMQ).

While both families feature fluorine atoms to protect active compound sites from chemical attacks, their
underlying polymer backbones behave entirely differently under mechanical and thermal loads.
Misinterpreting these core variances frequently results in catastrophic seal failure, such as cold-temperature
glass transition cracks or premature tear propagation during automated high-pressure assembly runs.

Engineering Directive: FKM provides maximum hydrocarbon resistance and high tensile
strength but fails in sub-zero applications; FVMQ offers an exceptional thermal operating
window but possesses lower mechanical tensile limits.

2. Polymer Chemistry Foundations: Backbone Divergence

The operational differences between these two high-end materials stem directly from their underlying
molecular structures:

e Fluorocarbon (FKM): Features a fully synthetic carbon-to-carbon (C-C) polymer backbone saturated with
fluorine atoms. The high bond energy of the Carbon-Fluorine bond delivers exceptional resistance against
thermal cracking and aggressive chemical oxidation paths. However, this dense carbon chain lacks flexible
hinge joints, making it highly rigid at low temperatures.

* Fluorosilicone (FVYMQ): Combines the temperature flexibility of a silicone backbone with the chemical
toughness of fluorocarbons. It features an alternating Silicon-Oxygen (Si-O-Si) inorganic polysiloxane
backbone combined with polar trifluoropropyl side groups. The wide bond angle of the Si-O linkage
provides supreme chain rotation, allowing the material to retain elastic resilience in extreme cold, while the
fluorinated side chains repel non-polar fuels.
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I 3. Thermal and Mechanical Performance Profiles

When assessing thermal boundaries, FKM excels at the upper extreme, sustaining continuous operational
lifetimes at 200°C, and surviving short thermal spikes up to 250°C. However, its low-temperature performance
is limited, with standard viton grades experiencing glass transition hardening at -20°C, rendering seals brittle
and prone to structural cracking under dynamic vibrations.

Conversely, FVMQ delivers wide thermal operational windows, retaining true elastomeric rebound across
a continuous envelope spanning from -60°C to +200°C. Mechanically, however, FKM easily outperforms
FVMQ, boasting double the tensile and tear strength profiles of fluorosilicone. FVYMQ exhibits relatively low
green strength and poor abrasion resistance, making it prone to surface tearing if subjected to severe
physical friction or poor mold stripping angles.

I 4. Technical Specification Matrix: FKM vs. FVYMQ

Reemane
FVMQ-60

Technical Parameter Index Testing Protocol Reemane FKM-75

Base Hardness Range ASTM D2240 75+ 5 Shore A 60 £ 5 Shore A
Tensile Strength (Molded) ASTM D412 14.2 MPa 8.5 MPa
Tear Strength (Die C) ASTM D624 32 kN/m 21 kN/m

Low Temperature Retraction

ASTM D1329 -17°C -59°C
(TR-10)
Compression Set (22h @ 175°C) ASTM D395 Method B 10% - 15% 15% - 22%
Volume Swell in Fuel C (168h @

ASTM D471 +1% to +4% +5% to +12%

23°C)

I 5. Tooling and Processing Demands: Manufacturing Realities

Processing these specialized materials requires dedicated compression and liquid molding configurations.
FKM compounds present very high shear viscosities at curing plateaus, demanding heavy hydraulic pressure
clamp forces to prevent thick §124% (parting-line flash). Additionally, curing FKM releases trace acidic vapors,
requiring corrosion-resistant premium tool steel blocks.

FVMQ compounds feature low viscosity values but exhibit very low tear strength at hot de-molding thresholds.
If a mold contains sharp geometric corners, severe deep undercuts, or insufficient draft angles, the
component will experience structural tearing during mechanical stripping. Reemane resolves this problem by
implementing SPI A-2 tool surface micro-polishing and deploying proprietary internal release agents
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blended directly into the mixed batch. This optimization lowers demolding friction, allowing fine seal lips to pop
out intact.

Secure Your High-End Fluid Control & Sealing Assemblies

Optimize chemical defense parameters, eliminate sub-zero seal cracking errors, and match your
mechanical applications with the correct high-performance polymer. For custom molded shapes,
specialized extruded cords, or explicit material validation assistance, contact our technical
compounding team directly at sales@siliconefactories.com or download complete material spec
sheets at www.siliconefactories.com.
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