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TECHNICAL NOTE

Outdoor EVA Laminated Glass: Why Cross-Linking Rate Decides Weather Durability
By Peter Lin

CNCGLASS - Outdoor glass fails when the network never forms

Architectural buyers still ask a blunt question: can EVA laminated glass live outdoors, or is the chemistry only for
indoor partitions and decorative inserts? The honest answer is conditional. Outdoor EVA laminated glass can serve
facades, railings, canopies, skylights, and other weather-facing openings—but only when the interlayer reaches a
durable thermoset network and the plant proves that network on production glass.

Field complaints that shaped the “EVA is indoor-only” myth usually share the same pattern. Within roughly six to
twenty-four months, poorly specified or under-cured laminates may yellow, haze at the edge, bubble, or
delaminate under UV, humidity, and day-night thermal cycling. Those failures are rarely proof that ethylene-vinyl
acetate is unfit for exterior work. More often they show that an indoor decorative grade, a short cure hold, or an
unverified gel claim was asked to do outdoor duty.

This CNCGLASS note reframes the decision around one measurable indicator: cross-linking rate (gel fraction). It
explains the thermoplastic-to-thermoset transition, why outdoor buyers commonly treat 285% as a practical
benchmark, how to verify claims with TDS data and laboratory methods such as xylene extraction (ASTM D2765),
why cheap under-crosslinked film is expensive after installation, and which checklist items B2B plants should lock
before ordering outdoor rolls.

~ e e o
Outdoor laminated glass sees UV, rain, and thermal cycling at once—grade and gel must match that exposure.

CNCGLASS - Can EVA laminated glass be used outdoors?

Yes—when you select a CNCGLASS outdoor-capable EVA grade and when your vacuum furnace or bag line actually
delivers the intended gel fraction. Not every EVA roll is outdoor film. The market still mixes low-cost decorative
sheets meant for climate-controlled interiors with weatherable safety interlayers engineered for sun, rain, and
heat. The chemical difference that separates those families after cure is the degree of cross-linking.



Processors should therefore stop asking only “EVA or not?” and start asking “what gel fraction does this grade
reach on our cycle, and what aging proof supports outdoor edges?” Appearance on the cut table is not outdoor
qualification.

CNCGLASS - From thermoplastic melt to thermoset network

Before cure, EVA behaves as a thermoplastic copolymer: long chains that can slide past one another when heat
softens the film. That mobility is useful. It lets the interlayer wet glass roughness, fill local gaps, and push residual
air toward the vacuum path during the soft stage.

Cross-linking creates permanent chemical bridges between those chains, converting a loose melt into a three-
dimensional network. Once the network is dense enough, the film no longer remelts like a thermoplastic every
time summer roof temperatures rise. Creep slows, heat resistance rises, moisture attack at edges slows, and UV-
driven softening and yellowing become harder to trigger—provided the stabilizer package and process window also
match outdoor duty.

® Low or incomplete cross-linking: chains remain largely free to slide; heat and humidity can reopen soft
behavior and accelerate edge failure.

® High cross-linking: chains lock into a stable grid; the interlayer keeps integrity under outdoor thermal load after
the irreversible cure.

e Cross-linking rate is reported as a percentage of gel (insoluble network) relative to the cured sample mass
under a defined extraction method.

EVA polymer chains Cross-linked thermoset network
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Cross-linking connects polymer chains into a network—the durability backbone of outdoor EVA.

CNCGLASS - Why outdoor buyers watch the 285% benchmark

In architectural laminated-glass practice, a cured cross-linking rate of about 85% or higher is widely treated as the
outdoor durability floor for weatherable EVA. It is not a magic universal law printed in every building code line
item, but it is a hard-earned consensus from outdoor project experience: below that band, heat softening, moisture
sensitivity, and optical drift become far more common on exposed edges and sun-loaded units.

Approximate gel after cure Typical service posture Buyer implication

About 60-75% Often adequate for controlled indoor Do not treat as outdoor facade or
partitions railing film

About 285% Common outdoor architectural Minimum target many plants demand
benchmark for exterior safety glass

About 90% and above High-demand outdoor / overhead risk Often preferred for canopies, floors,
profiles and critical outdoor openings




Meeting an outdoor gel target also supports the durability expectations behind laminated safety glass programs
and project specifications that reference long-term weather performance. Exact contractual language still belongs
to the project documents; CNCGLASS coaching focuses on making the chemistry and furnace recipe capable of
holding those targets on your glass, thickness, and vacuum path.

CNCGLASS - How to verify cross-linking—do not guess from appearance

Technical data sheet and process window

Start with the CNCGLASS technical data sheet for the outdoor grade. It should state the recommended soft-stage
and crosslinking temperatures, soak times, and vacuum expectations needed to reach the intended gel. Typical EVA
crosslinking holds often land in a mid-100 °C band (commonly discussed around roughly 135-145 °C depending on
grade and thickness), but your plant must lock the exact window to the sheet and to coupon proof—not to habit
from another film family.

Keep furnace logs. An outdoor claim without recorded soft stage, cure hold, and cool-before-open discipline is not
a controlled process.

Xylene extraction / gel content (ASTM D2765 family methods)

The most direct laboratory check for cured gel is solvent extraction of the non-network fraction. In xylene-
extraction practice aligned with ASTM D2765-type methods, a weighed cured sample is extracted under defined
boiling conditions; soluble (uncrosslinked) resin dissolves, and the remaining insoluble gel is dried and weighed. A
result at or above the outdoor target confirms that the lamination cycle actually built the network the buyer paid
for.

Third-party aging and project reports

Major outdoor projects often request independent laboratory packages—damp-heat screening (for example
extended exposure near 85 °C / 85% RH), UV radiation aging with yellowness tracking, adhesion after humidity, and
boil or wet-heat edge checks. Certification marks and third-party reports do not replace your own furnace coupons,
but they help separate outdoor-capable chemistry from decorative indoor stock when bids are compared.

CNCGLASS - The real cost of “cheap” under-crosslinked film

Buying the lowest outdoor roll price without gel proof is rarely a saving. When cross-linking stays below the
outdoor band:

® Edge whitening, yellowing, bubbling, or delamination can appear within the first year or two of sun and rain.

e Safety-critical outdoor products—railings, overhead glass, public facades—carry liability when interlayer
integrity collapses.

® Replacement cost includes new glass, new film, removal labor, reinstall scaffolding, schedule damage, and
brand reputation—often dwarfing the unit-price gap on the original rolls.

One warranty claim on a failed outdoor elevation can erase the “savings” from many under-specified shipments.

Specify gel, prove gel, then negotiate price inside the outdoor grade family.
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Canopies and weather-facing openings need outdoor-capable gel—not indoor decorative assumptions.

CNCGLASS - Outdoor EVA selection checklist

Before locking an outdoor CNCGLASS EVA order, brief the stack and demand proof:

®  Confirm the grade is recommended for outdoor laminated glass—not only indoor décor.

e Ask for cured gel targets under the recommended vacuum cycle, and request laboratory extraction evidence
when projects require it.

* Align soft-stage and crosslinking holds with thickness, glass type, and furnace heat map; keep cool-before-open

discipline.

® Set optical targets: visible transmittance, haze, and yellowness limits after agreed UV or outdoor-relevant
aging.

® Require adhesion data on washed production glass, plus humidity / wet-heat / boil edge screening for exposed
edges.

®* Map edge condition: framed, polished open edge, drilled hardware, coastal salt, or overhead drainage paths.

®  Run paid trial coupons on the actual glass and vacuum recipe before mass production.

e Store outdoor rolls cool, dry, and sealed; aged or moisture-laden film can undermine even a correct cure
window.

CNCGLASS - Why specify CNCGLASS outdoor EVA

CNCGLASS (CNC Ucolin Interlayer Technology Co., Ltd., Shenzhen) supplies outdoor-capable EVA interlayer grades
with practical coaching on crosslinking windows, vacuum staging, optical targets, and edge-risk screening. B2B
plants get one counterpart for film selection and furnace recipes—so outdoor claims are tied to measurable gel and
aging behavior instead of catalog adjectives alone.

Outdoor laminated glass is a system. Film chemistry, vacuum de-airing, cure hold, glass washing, and edge detailing
must agree. CNCGLASS helps keep those pieces aligned before facades, railings, canopies, and skylights leave the
shop.

CNCGLASS - Conclusion

EVA laminated glass can serve outdoors when the interlayer forms a durable thermoset network and that network

is verified. Cross-linking rate is the decisive durability indicator: indoor decorative gels are not outdoor armor. Treat
about 285% cured gel as the common outdoor benchmark, prove it with TDS process windows, extraction testing
when required, and third-party aging relevant to the project, and refuse under-crosslinked bargains that shift cost
into field claims. For outdoor CNCGLASS EVA grade recommendations, sample rolls, and crosslinking support,
contact Peter Lin and the CNCGLASS team.



CNCGLASS - FAQ

Can laminated glass with EVA film be used outdoors?

Yes, when you use an outdoor-capable CNCGLASS EVA grade and achieve a high cured cross-linking rate on a
controlled vacuum cycle. Indoor decorative EVA should not be assumed outdoor-ready.

What is cross-linking rate in EVA interlayer?

It is the percentage of polymer converted into an insoluble network after cure. Higher gel means a stronger
thermoset character, better heat resistance, and better outdoor stability when formulation and process are
correct.

Why is 285% often cited for outdoor EVA?

Industry practice treats roughly 85% and above as a practical outdoor durability floor for weatherable EVA safety
glass. Lower gels are more typical of controlled indoor use and carry higher outdoor failure risk.

How do buyers verify cross-linking?

Combine the grade TDS and furnace logs with laboratory gel measurement such as xylene extraction methods in
the ASTM D2765 family, then add project-relevant UV, damp-heat, and adhesion screening. Do not judge gel by
eye.

Why does cheap outdoor film fail early?

Under-crosslinked or indoor-grade chemistry softens and ages faster under UV, humidity, and thermal cycling.
Remakes, liability, and reputation damage usually exceed the original roll-price difference.

Does a high gel percentage replace good vacuum practice?

No. Incomplete vacuum, dirty glass, wrong soft-stage timing, or opening hot panels can still trap air or damage
edges. Outdoor success needs both outdoor chemistry and disciplined lamination.
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Ask CNCGLASS for outdoor-capable EVA interlayer grades, crosslinking guidance, and vacuum-laminator support.



