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Safety glass

Resin laminating
processes

Commercial production of laminated glass
is streamlined for PVB use. However,

the resin laminating process can be equally effective,
particularly where production volume is low.

In this article, the author looks at the different resin
laminating systems and discusses both the

advantages and disadvantages, while offering
some pointers on application.

Harold Kahles*

CHEMETALL

mental noise in developed areas; this prompted
the development of special sound reducing lam-
inates.

For laminating two or more panes of glass to-
gether, a suitable transparent interlayer capable
of adhering to glass must be found. A whole
range of materials could fulfil this requirement.
There is however also the question of interlayer
stability to consider. Will the interlayer change
colour when exposed to heat and UV radiation?
How will the interlayer perform under tempera-
ture changes? Will the interlayer continue to
adhere to the glass? Will the interlayer become
brittle over the years?

First attempts
The process of adhering two

panes of glass together to form a laminate was
first used in the 1930s. The glass would still
break but the composite pane would remain in-
tact, the splinters of broken glass being held
captive by the interlayer. The possibility of in-
jury was therefore dramatically reduced.

The demand for safety glass increased initial-
ly with the growth of the automotive industry.
The next stage was the need to produce security
glass laminates that could resist intrusion or
stop bullets. Then by the late 1960s, there was
an awareness of increasing levels of environ-
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Later improvements
The first attempts at laminating were most

probably conducted with liquid polymer resins.
They were poured between two sheets of glass
and cured with chemical catalysts.

Later improvements were made with the in-
troduction of solid polymer sheets of thermo-
plastic polyvinyl butyral (PVB). This laminat-
ing process involves applying a sheet of poly-
mer onto clean glass, placing a second sheet of
glass on top of the polymer and then
passing the “sandwich” through a
system of heating rollers to pre-lami-
nate it before placing the glass/poly-
mer laminate in an autoclave. After
heat and pressure are applied in the
autoclave, a clear laminate is pro-
duced. This process has been stream-
lined to produce large volumes of
standard laminate efficiently.

Resin laminating role
Why therefore should the resin

laminating process - which produces
smaller volumes and is difficult to
streamline - still be considered? Res-
in laminating is a useful auxiliary to
PVB laminating. It can be used to

laminate patterned glass or toughened
glass, both of which are difficult to lam-
inate by other methods. It also offers a
great deal of flexibility. Short lead
times and the ability to supply special
combinations of glass can be crucial to
a glass processor’s survival.

With the growing requirement for
sound reduction laminates, the resin
laminating process is experiencing a re-
vival. The soft interlayer required for
effective sound properties is much easi-
er to create in situ and the sound reduc-
ing performance of specialised acoustic
resins is hard to match with PVB.

Product classifications
Resin laminating systems can be

classified according to the polymer base and the
curing system used (see Table 1). Polyester res-
ins and systems based on methylmethacrylates
are the most common commercially-available
products. These resins are either cured by the
addition of catalysts or through the influence of
UV radiation. To cure the liquid polymer to a
solid interlayer at room temperature, peroxide
initiators are added. As a second component,
adhesion promoters should be mixed in with the
resin prior to pouring it between the sheets of

Fig. 1
Laminated
glass being
cured

COMPARISON OF MATERIALS
AND THEIR EFFECT ON PRODUCTION

Characteristic Effect on production Result

High viscosity Leaking less likely Less chance of spillage

Low viscosity Faster fill Faster production
Quicker expulsion of
air bubbles

Multi-component No additional energy
source required
Pigmentation possible

Single-component Faster cure so less Higher production
curing area required output
No dosing/mixing errors Quality assurance
Less waste is simpler
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is high, fairly large curing areas are required.
The machines have to be flushed after

work is completed. Chlorinated solvents are
used most widely at present but there are
moves to reduce and eventually replace
these with less environmentally harmful
substances. Flushing waste now needs to be
disposed of by a specialist waste disposal
company.

Advantages of single part resins
The obvious advantage of using single

part UV curing resins is that they do not re-
quire dosing and mixing. Instead of special ma-
chines, only an accurate pumping system is re-
quired. Mixing errors, dosing ration problems
and machine flushing are no longer a concern.
Waste disposal is also simplified. It involves
curing the residual amounts of resin in the drum
and disposing of it as landfill.

A further advantage of this approach is pro-
duction flexibility. Because no machine has to
be started up and flushed after use, laminates
can be produced as and when required. Equally
important, the laminates are cured on a UV
light table in a matter of minutes rather than
hours. This means the actual area required for
curing is small and the daily production output
is not determined by the curing area available.

Resin laminating has much more to offer
than just being a cheaper and more readily
available alternative to the PVB method. It can
add performance (and value) to glass which is
not cost effectively achieved by any other
means. Some of the larger projects where resin
laminating processes have been used to meet
particular design criteria have certainly proved
the continued worth of this oldest of laminating
methods.

Fig. 2
Checking the
uniformity of
UV radiation

glass. Some advanced multi-component sys-
tems have an optional third component to con-
trol the pot life of the mixed resin.

Dosing and mixing components
The major requirement for multi-component

systems is to ensure the components are dosed
and mixed precisely. In the simplest case, they
can be measured out manually and mixed in a
jug. Done with care and attention to detail and
in the right room climate, this works well.
However, there is more room for operator error
with this method and with such an open system,
the vapours given off by the volatile resins can
pose a serious health and safety risk if adequate
ventilation is not provided. The productivity of
this approach is usually quite low but then
again, high output may not be required.

An alternative method is to dose and mix the
resin components using a suitable machine.
This encloses the chemicals and allows a more
consistent mix and therefore a better chance of
quality assurance. Plus output is higher and
more cost-efficient for larger contracts.

This system requires a low viscosity resin to
fill the laminates quickly and expel air bubbles
quickly. Obviously, given the precision ma-
chinery required, the capital investment in such
a plant is high and really can only be justified if
a relatively large daily volume of laminate is to
be produced.

After being filled with resin, the laminates
have to be placed on a flat level curing rack and
left to cure for several hours. If the daily output
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