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M ethods of constructing  laminates for outdoor apparel and shell garments in
particular, really haven’t changed too much in the past 20 years or so. At its simplest,
it involves taking two or more layers of material and bonding them together. In the

process the manufacturer tries to minimise the negative effects of the bonding process on the
features of the materials being bonded. This is not always an easy task! As we’ll see in this
article,, heat, pressure, tension and additives all affect the finished properties of the laminate.

After reading this article and before that next purchase, think about the look, feel and noise of
the garment you intend to buy.

First..The End

Before we delve into the actual process of
bonding the materials together, we need to take
a short jump forward and look at the different
types of laminate that we can create. The
laminates we see in modern technical apparel
fall under one of three categories.

Two Layer (2L) – Where the membrane or
coating is bonded to the face textile only.
These laminates are characterised by being
quite quiet in use and having a soft hand.
Garment using a 2L laminate usually have
some sort of mesh liner or textile inside to
protect the coating or membrane.

Three Layer (3L) – Is probably the most
common laminate construction used in
technical apparel and follows the same initial
process as 2L laminate. The third layer is
simply a repeat of the process where a backer
is attached to a 2L laminate. Some
manufacturers also provide options on the
backer type to try and differentiate product
lines i.e. In a good, better, best structure. In
many cases this is more of a marketing story
than providing any real benefit to the user.

Two & Half Layer (2.5L) – Is processed the
same as a two layer laminate. However, the

coating or membrane already has an additional,
protective “half” layer on the side of the
membrane or coating that will be closest to the
body. This laminate is best described as a
compromise between 3L and 2L laminates.
While it doesn’t have the durability of a 3L it is
more durable than a 2L. At the same time it is
lighter in weight than a 3L but heavier and
stiffer than a 2L. This construction is
characterised by the visible levels of moisture
that form on the inner surface and result in the
garment “clinging” to the wearer.

Let’s Stick Together

The actual method of how the individual
components are bonded really hasn’t changed
dramatically in the past twenty years. By far
the biggest factor that has been introduced to
the construction of modern technical laminates
is in the supply chain of raw materials. Every
manufacturer is looking to reduce costs and in
many cases this means dropping established
suppliers and introducing new vendors. In
theory this should be a straightforward swap in.
The reality is that by switching suppliers many
unknown variables are introduced that affect
the construction of the laminate. Many of these
variables do not become apparent until the
finished garment has been used for several
months by the customer.

Factors that influence the integrity of the
laminated material include the ratio of recycled
fibres to new fibres; speed at which the process
equipment operates; amount of tension and
stretch in the materials during processing and
the number of steps in the process itself. This
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list isn’t exhaustive but gives an idea of a few
of the variables that need to be controlled.

Looking closer at the actual lamination
process, the diagram above depicts
schematically the process of laminating the
components.

2L & 2.5L Lamination

� The face textile is paid off and tensioned
before being introduced into the bonding
area of the lamination equipment.

� Membrane is paid off and tensioned (1)
before entering the bonding area of the
lamination equipment.

� Hot melt adhesive is applied to the surface
of the membrane. (2)

� The face textile and the membrane come
together between a nip roller set that fuse
the two components together with heat and
pressure. (3)

� After exiting the nip roller set, the
adhesives are cured and cooled using ultra
violet light and cooling systems. (4)

� The laminated material is then spooled and
for 2L & 2.5L constructions the lamination
process is complete.

3L Lamination

In 3L lamination the “Textile Pay Off” is
replaced with a spool of 2L laminate. The
membrane is replaced with the woven backer
and the above process is repeated. At the end
of this second stage of the process the laminate
is now in a 3L form.
Before moving onto the next stage of laminate
construction, we need to spend some time
looking at the actual bonding of the different
layers. It’s important to take this time as it
directly affects the performance of the laminate
when it is used especially in 3L constructions.

As previously mentioned, adhesive is applied
as a hot melt by a gravure system. Gravure
rollers apply the adhesive in a pattern
composed of dots or shapes. Depending on the
mass of the textile, membrane used or other
factors, a specific pattern is used. In general
heavier textiles get more adhesive in bigger

     Diagram Key
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 Laminated Textile

1 -  Membrane or Backer are introduced to the
lamination equipment

2 -  Adhesive is applied to the membrane or
backer

3 -  Heat & pressure are applied to the bonded
materials

4 -  Bonded materials are cured and cooled
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patterns than lighter textiles that use smaller
dots and less adhesive.

This becomes important when you understand
that the vast majority of 3L laminate
manufacturers cannot align the adhesive lay
down on the two passes required to create the
laminate. What this means is that during the
two passes required to make a 3L laminate, the
adhesive patterns are not aligned. This creates
a much more restrictive path for moisture
vapour to pass through ( shown in the diagram
above). In addition, the adhesive misalignment
contributes significantly to the “crumple” noise
and stiffness that has become associated with
the new breed of lightweight laminates.

Operating Efficiently

Before closing this article we need mention the
importance of the durable water repellent
coating (DWR) component in the construction
of the laminate. We would argue that the DWR
plays as critical a part in the performance of the
modern shell garment as the membrane or
coating does. Without DWR, the garment is in
effect only windproof! A wet face textile
significantly reduces moisture vapour transfer
and mass transfer from high concentration next
to the body to the outside environment.

The DWR is a coating applied to the face
textile to reduce its surface tension thereby
causing water to bead on its surface and run
off.

DWR can be applied as a pre-treatment before
the face textile arrives at the lamination facility
which means a lower cost for the laminator.
However variations in control over the formula
and chemistry of the DWR recipe at the vendor
often can mean this is a false economy. During
processing of the textile into a laminate the
DWR often has to be reactivated due to the
rigours of the process. Therefore it is much
better to apply the DWR after lamination to
insure that quality, uniformity and performance
are maintained.

While we are on the subject of the DWR
formulation, it should be noted that the
majority of manufacturers use a fluoropolymer
based chemistry. A component used in the
formulation of the coating (PFOA) is currently
under investigation for possible health risks.
The results of a study are still pending,
however many manufacturers have switched to
PFOA free DWR treatments.

The term “Durable” when used in relation to
DWR is somewhat of a misnomer. The
performance of this coating varies considerably
depending on the material to which it’s

Adhesive

Conventional Bonding Cross Section

Conventional bonding can lead to adhesive dots being
misaligned or overlapping. Overlapping adhesive dots
decrease the vapour transfer area.

The green and blue dots show the misalignment of the
adhesive dots in three layer construction

Face Textile

Backer

Membrane

Indexed & Aligned Bonding Cross Section

Face Textile

Backer

Membrane

Indexed & Aligned bonding insures that adhesive dots are
aligned with each other to insure maximum vapour transfer
through the membrane or coating.

The red dots in the diagram show the alignment of adhesive

Adhesive
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applied, weave pattern and several other
factors. In some cases DWR has been known to
be non-functional after a few days of use.

When new, the DWR can be likened to a series
of peaks or pyramids with the water droplets
forming large beads sitting on the points. As
the surface tension of water droplets is higher
than the surface tension of the DWR, the beads
run off the face of the textile.

It is a fact that after what can be a very short
time the DWR can become less effective and
damaged. This results in the textile wetting out
with a subsequent drop in moisture vapour
transfer performance. This can be most easily
observed around areas like backpack straps,
waist belts and high abrasion areas like around
hook & loop closures.

The next issue of the series deal with the
testing of the laminate. We’ll go further into
DWR and other quality related topics then.
Make sure you drop in.

DWR When New
Water beads on the surface

Old or Damaged DWR
Water wets out the textile
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