TECHNICAL WHITEPAPER & POLYURETHANE PROCESSING SURFACE ENGINEERING SPECIFICATION

Eliminating Isocyanate Sticking, Mold Buildup & Solvent
Cleaning: Everflon™ High-Performance Fluoropolymer
Coatings in Polyurethane Manufacturing

Target Applications: Reaction Injection Molding (RIM), Flexible & Rigid Foams, Cast Elastomers, Integral Skin & Dispensing Heads |
Division: Everflon Polyurethane & Polymer Processing Solutions | Published: September 2026

In modern polyurethane (PU) manufacturing—ranging from automotive reaction injection molding (RIM) and seating foams
to cast elastomer mining screens, footwear soles, and rigid insulation panels—aggressive chemical adhesion poses an
unrelenting operational barrier. Highly reactive isocyanates (MDI, TDI, and aliphatic prepolymers) form covalent,
ultra-tenacious bonds with metallic tool surfaces. Conventional external wax and solvent release sprays create continuous
process variability, foul surface finishes, block vacuum micro-vents, and necessitate labor-intensive mold scrubbing.
Everflon™ fluoropolymer coating systems (PTFE, FEP, PFA, ETFE) provide a semi-permanent, chemically non-reactive,
dry-film fluorocarbon interface. Engineered to withstand high exothermic cure reactions and abrasive fillers, Everflon™
eliminates solvent washing, preserves intricate surface graining, and ensures repeatable, zero-transfer part demolding.

1. The Polyurethane Challenge: Isocyanate Reactivity, Mold Buildup & Chemical Adhesion

Polyurethane formation relies on the rapid polyaddition of polyols and polyisocyanates. Because isocyanate (-NCO) functional
groups aggressively seek out active hydrogen atoms on metallic oxides and hydroxyl-rich tool surfaces, bare tool steels, aluminum
castings, and nickel electroforms experience immediate chemical welding. To prevent irreversible sticking, processing plants have
historically drenched mold cavities with consumable liquid release agents containing wax, silicones, and volatile organic
compounds (VOCs).

Under continuous exothermic cycling (temperatures routinely reaching 120 °C to 180 °C), these sacrificial release sprays undergo
thermal degradation. Waxes and polyols polymerize into rock-hard varnish layers, commonly known as mold fouling or urethane
buildup. This accumulation progressively blunts leatherette textures on steering wheels and armrests, plugs critical air-escape
vents, and causes costly part tearing. Furthermore, wax carry-over onto molded PU components requires aggressive solvent
degreasing before painting, gluing, or flamed surface treatment. Everflon™ thermally baked fluoropolymer coatings replace
sacrificial liquids with a permanent low-surface-energy matrix, neutralizing isocyanate affinity and maintaining clean tooling cavities
across tens of thousands of cycles.

Zero Chemical Transfer for Flawless Downstream Painting & Adhesion: Because Everflon™ coatings are crosslinked and sintered at
temperatures exceeding 380 °C directly onto the metal substrate, no free silicones, waxes, or migratory stearates ever transfer to the
polyurethane product. Parts demold chemically pristine, eliminating solvent degreasing and ensuring 100% adhesion for in-mold coatings
(IMC), structural polyurethane adhesives, and automotive Class-A topcoats.

2. Core Engineering Advantages of Everflon™ in Polyurethane Processing

Total Isocyanate Non-Stick Chemisorption: Elimination of Wax Buildup & Vent Clogging:

Completely inert against MDI, TDI, HDI, and amine catalysts, Prevents varnish and urethane skin formation in cavity details, keeping
preventing chemical grafting and catastrophic mold adhesion. vacuum micro-vents open and extending cleaning intervals.
High-Precision Grain & Texture Reproduction: Abrasion Resistance to Polyol Fillers:

Applied in ultra-thin, uniform profiles (15-35 pm) that replicate subtle Reinforced ETFE and PFA fluoroplastic grades resist erosion from
micro-textures, matte leatherette stippling, and sharp styling lines. abrasive mineral flame retardants, glass fibers, and heavy pigments.
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3. Everflon™ Fluoropolymer Selection Matrix for Polyurethane Tooling & Equipment

Fluoropolymer Max Continuous PU Release . . . . o
. Primary Engineering Mechanism Target Polyurethane Applications
Grade Temp Efficacy : y Enai 'ng : g yu pplicati

High-pressure impingement
Everflon™ PTFE 260 °C (500 °F) Exceptional Lowest dynamic friction, dry boundary - mixing heads, injectors,
lubricity, universal thermal resistance carousel mold |IdS, S|Idlng
seals
, , Cast elastomer molds,
Pinhole-free non-porous fused film, belts f ti
Everflon™ FEP 205 °C (401 °F) Superior exceptional release of tacky cast gyl leEs lelf el |r_1uous
prepolymers slabstock foam, PU potting
pans
Melt-processable high-purity barrier, Reaction Injection Molding
Everflon™ PFA 260 °C (500 °F) Superior ultimate chemical inertness, high tear (R||\/|) tools, structural PU
strength foam tools, transfer piping
. . Reinforced RIM tools with
Verv Good Highest mechanical toughness, | fiber/mi Lill
Everflon™ ETFE 155 °C (311 °F) Hi yh Wear) cut-through resistance, abrasive slurry g_ass Loz ininE e,
¢ wear durability high-speed polyol slurry
impellers

4. Critical Polyurethane Subsystems & Industrial Applications

« Reaction Injection Molding (RIM) & Structural PU Foams: High-pressure impingement mixing and fast cycle times require
instant, faultless release. Everflon™ PFA and ETFE coatings applied to RIM mold cavities eliminate liquid release application on
80% to 100% of cycle shots, preventing surface blisters and allowing direct automotive painting.

« Automotive Seating, Headrests & Acoustic Flexible Foams: Sacrificial wax buildup in high-volume dual-hardness seating
lines clogs vacuum ports and alters cushion density. Everflon™ PTFE and FEP continuous mold coatings prevent foam skin
adhesion, keep vacuum micro-pores clear, and eliminate costly offline dry-ice blasting.

« Integral Skin Foams (Steering Wheels, Armrests & Cab Interiors): Micro-textured steering wheel and dashboard molds
suffer rapid loss of leather grain fidelity when wax layers accumulate. Everflon™ ultra-thin fluoropolymer coatings preserve
micrometer-level texture definitions and ensure a consistent, uniform matte surface sheen.

« Cast Elastomers (Wheels, Mining Hydrocyclones & Scraper Blades): High-viscosity TDI/MDI prepolymers cured over long
cycles at elevated temperatures adhere violently to steel and epoxy molds. Everflon™ FEP and PFA linings provide slick,
non-stick surfaces that allow effortless stripping without tearing deep undercuts or elastomeric ribs.

« Continuous Bunstock / Slabstock Foam Production Conveyors: Liquid polyol/isocyanate mixtures poured onto continuous
conveyors must not adhere to side walls or bottom paper lines. High-durability Everflon™ PTFE-impregnated belts and guide
plates ensure steady, continuous foam block advance without edge tearing.

« High-Pressure Dispensing Heads, Injectors & Mixing Chambers: Reaction chambers and nozzle orifices frequently choke
from crosslinked urethane buildup during production pauses. Coating internal piston bores, valves, and mixing chambers with
Everflon™ PTFE prevents isocyanate crystallization and guarantees uniform shot metering.

5. Substrate Metallurgy, Surface Preparation & Technical FAQ

Everflon™ polyurethane coatings are successfully applied over forged tool steels (P20, H13), aerospace-grade aluminum alloys
(A7075, A6061), cast epoxy tooling, and electroformed nickel shells. The process requires comprehensive thermal degreasing,
micro-grit blasting with virgin white alumina to create a controlled Ra anchor profile, application of high-adhesion fluoropolymer
primer, and computer-controlled baking up to 400 °C.
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Q: Can Everflon™ completely eliminate external release agents in polyurethane foam molding?

A: In many flexible foam and cast elastomer geometries, external release agents can be eliminated entirely. In complex automotive
integral skin or high-density structural RIM parts with zero draft angles, Everflon™ allows operators to transition from heavy paste
waxes to ultra-light, dry-mist release agents applied once every 10 to 30 cycles, slashing chemical usage by over 90%.

Q: Will Everflon™ coating soften or degrade under hot exothermic polyurethane cures?

A: No. Fully cured Everflon™ fluoropolymers (PTFE, PFA, FEP) are rated for continuous service up to 205 °C-260 °C (401 °F-500
°F), which far exceeds peak polyurethane reaction exotherms (typically 120 °C-170 °C), ensuring no chemical breakdown or loss
of release performance.

Everflon™ Advanced Materials — Polyurethane Surface Engineering Technology Center

Tooling Feasibility Evaluations, RIM & Foam Mold Trial Coatings, and Worn Mold Stripping & Refurbishment
Email: polyurethane@everflon.com | Website: www.everflon.com/polyurethane-coatings
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