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CNCGLASS - Technical Article

Can EVA-Laminated Glass Be Used Outdoors? The Decisive Role of Cross-
Linking Rate

The outdoor question is real, and it is often mis-asked

EVA has a long record in decorative and interior laminated glass, and a growing one in facades and outdoor
structures. It also has a record of outdoor failures: yellowing, edge bubbles, and delamination that appear within a
year or two of installation. Those failures have led some contractors to conclude that EVA is an indoor material only.
The conclusion is too blunt. Many of the failures come from the wrong grade, or from a cycle that never took the
film to a durable chemical state. The metric that separates a temporary decorative sheet from an outdoor interlayer
is the cross-linking rate, or gel content, actually achieved in the finished pane.

From linear chains to a cross-linked network
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Chains can slide under heat and load Links lock the grid; the film no longer melts freely

Figure 1. In the thermoplastic state, polymer chains can slide under heat and load. A high gel content locks those chains into a three-
dimensional network.

Outdoor glass lives with humidity, ultraviolet radiation, and daily thermal movement. A film that can still flow when
it gets hot, or that remains open to moisture and light because the network never formed, will not last in that
climate. A film that has been properly cross-linked behaves much more like a stable, heat-resistant network. So the
honest answer is conditional: yes, EVA can be used outdoors, if the grade and the process can be shown to reach a
suitable gel content.

What cross-linking actually changes

Uncured EVA is a thermoplastic. Its chains are linear or branched and are held mainly by weaker intermolecular
forces. Under heat and load they can slide, which is useful during lamination because the film must flow, wet the
glass, and fill around inserts. Cross-linking introduces chemical bridges between those chains and builds a three-
dimensional network. Once that network is in place, the change is not readily reversed. The material no longer melts
freely, creep is reduced, and resistance to heat, moisture, and mechanical load rises.

Gel content is the practical measure of how far that network has formed, expressed as a percentage of insoluble
material after a defined extraction. A very low figure describes a film that still behaves like a thermoplastic. A high
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figure describes a thermoset-like state. The difference is not visible on a roll. It is a laboratory result, and it is also a
process result: the same roll can miss the target if the furnace hold is short or too cool.
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Figure 2. Practical cross-linking bands: interior work often tolerates a lower gel content; outdoor safety glass is commonly held to about
85 percent and above.

A widely used outdoor benchmark, and how to verify it

In architectural practice, a gel content of about 85 percent or higher is widely treated as the minimum for outdoor
safety glass. Lower figures, often in a band around 60 to 75 percent, may be adequate for controlled interiors.
Higher figures, toward 90 percent and above, are often asked for floors, canopies, and other structural exposure.
These bands are a practical consensus from failed and successful projects, not a substitute for the project
specification. The lamination cycle must actually reach the stated number.

Verification has a clear order. The film data should state the heat and soak needed to reach the target. Furnace
records should show that those conditions were held. After lamination, gel content is checked by a solvent-
extraction method: a cured specimen is weighed, soluble (uncross-linked) resin is extracted in hot solvent, and the
dried insoluble network is weighed. The ratio is the gel content. Major projects also ask for damp-heat and
ultraviolet exposure checks so that clarity and adhesion are shown to survive weathering, not only a single

laboratory number. Independent laboratory reports are often required; the method matters more than the
letterhead.
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How gel content is checked after lamination

Cure a sample under the Weigh the cured EVA specimen Extract soluble (uncross-linked)
production cycle resin in hot solvent

Dry and weigh the insoluble Gel content = insoluble mass / Compare with the outdoor or
network (gel) original mass structural target

Figure 3. Gel content is verified after the production cycle by weighing a cured specimen, extracting soluble resin, and calculating the
insoluble network fraction.

The cost of missing the target, and how to specify

If gel content falls short on an outdoor job, edge peel or yellowing can appear within the first year or two. On a
railing or a canopy, that is not only an appearance complaint; it is a safety and liability problem. Replacing laminated
glass in a finished facade almost always costs more than the saving that was made by buying an unproven film. A
cheap indoor grade used outdoors is, in that sense, an expensive choice.

Specify the gel content as a delivered result, not as a hope. Ask for laboratory figures under a stated cycle, review
clarity and a low yellowness index, and prefer manufacturers who can show outdoor work that has remained stable
for years. Outdoor-capable EVA grades are designed to reach and hold a high gel content on ordinary production
equipment, which reduces the margin for error. Process discipline still belongs to the laminator.

EVA is not confined to interiors, and it is not automatically safe outdoors. The dividing line is the cross-linking rate
achieved in the finished laminate. For exterior safety glass, treat a gel content of at least about 85 percent as the
working benchmark, prove it with process records and extraction tests, and choose a grade that can reach that state
reliably. Long-term integrity of the interlayer is an engineering requirement, not a marketing preference.
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We can advise on outdoor-capable EVA grades, gel-content targets, and lamination cycles that consistently reach a
durable cross-linked state.
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