Lower the Weight
Of Your Film and

Nonwoven

Materials

Through Adhesive
Application
Management

systems can save on raw material

and non-material costs alike

Michael Fornes, market development manager,

Nonwovens & Web Coating, Nordson Corporation

ith today's steadily elimbing oil prices and
Wlncreaned focus on green or sustainable strate-
gies, disposable hygiene product manufacturers
would benefit significantly by lowering the weights of their
oil-based film and nonwoven materials. Not only can man-
ufacturers save on raw material usage, but also overall
shipping costs, which can make up 60-70% of the non-mate-
rial product cost, However, many manufacturers are over-
looking a strategic way to achieve this goal and reap con-
siderable cost savings—adhesive application
Much of the time, the limiting factor preventing manu-
facturers from using lower weight materials, including
polypropylene and polyethylene is the adhesive applica-
tions the films must endure. One opportunity to reduce
weight is to change the adhesive itself: some adhesives
offer lower application temperatures or provide better bond
strength, allowing lower adhesive add-ons to be used.
Another key and often overlooked opportunity exists that
can reduce weights—and costs— for all manufacturers.
Auditing your adhesive application equipment can
reveal immediate, productive opportunities for film weight
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reduction. The two main strategies for adhesive application
auditing are add-on variation management and application
technology optimization.

Variation Management: Saving Money in
Unexpected Ways

By managing variation, producers minimize burn-through,
a problem with film, and bleed-through, a problem with
nonwoven material, thus allowing the use of lower-cost,
lower-weight materials, which are also more sustainable,
environmentally-conscious choices.

Typically, when manufacturers consider managing
adhesive application they only look at adhesive usage.
However, diapers are an example reveals the truth
about this strategy: adhesive usage only affects 3-7%
of the total diaper cost. But the cost of the film and
nonwoven material makes up 30-40% of the total cost
of a diaper. So, by using adhesive application equip-
ment to enable reduction in film weight, you can
decrease the total cost of a baby diaper by a much
greater percentage.
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Variation Management
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most significant variation is the ramp-up variation, which
typically runs at plus or minus 30% compared to the aver-
age steady-state variation, which is 10-15%.

Ramp-up Pressure Management
The first solution is to use the pressure build-up
function in the hotmelt melter to maintain a mini-
mum glue pressure in the adhesive applicator during
shutdown or slowdown times. In a normal shutdown,
everything, including pumps and motors, shuts off.
In this set-up, pressure in the adhesive system is
tied to the speed of the entire system, which
sometimes can be zero if the line is stopped.
That's when pressure begins to bleed back into
the hotmelt melter,

Line speeds can ramp up faster than the pressure
in the adhesive system can reach steady-state.
Therefore, maintaining adhesive pressure near steady-
state condition brings the adhesive ramp-up duration
in line with the rest of the web ramp-up.

The typical savings for this option tends to be with-
in the range of 5-10%. While this option is the least
expensive to implement, not all hot melt equipment
control systems include this capability.

Remote Metering Stations
Another option for managing variation is to install a
remote metering station—a variable speed motor-driv-
en gear pump outside of the hot melt melter, close to
the adhesive applicator. Because the remote metering
station is much smaller than the melter, it can be
mounted closer to the peint of application, overcoming
the problem of long melter-to-applicator hose length.
A remote metering station can help overcome the
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problem of ramp-up variation so that it is no longer the
overriding source of variation that must be addressed, low-
ering your average add-on by 10-20%,

With single module applicators, which have no cross-
web distribution variation, these savings are completely
realized. In multi-module applications, producers can bring
their variation to a level that's typically below cross-web, or
steady-state, variation.

Because of the need for additional equipment —pumps,
motors, motor drives and temperature channels—this solu-
tion represents an increase in investment. But with such
significant waste and cost reduction potential, it's an
investment that can be quickly recouped.

Metering Applicator

The first two options deal with managing ramp-up varia-
tion, which is the overriding variation of a more tradition-
al system. But a third option involves not simply moving
gear pumps closer to the applicator but inside it.

A metering applicator with an individual gear pump for
each module and optimized temperature control reduces
ramp-up variation and cross-web distribution variation to
under 5% typically. This solution results in an approxi-
mately 25% reduction in adhesive add-on.

Upgrading to a metering applicator is an additional step
up in sophistication and investment; however, this solution
represents the greatest costs savings as justification.

As raw material costs increase and line speeds become
faster, the need for better process control through adhesive
variation management will continue to grow. This is not the
final word in variation management, only the most current

Variation Management Options
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Adhesive Application Management
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ical part of the diaper manu-
facturing process, since elastic
features, to a large extent,
define the fit of the product to
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formance and customer satis-
faction. Multi-strand elastic
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but it also uses the most adhe-
sive and can result in elastic
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coating technologies—particu-
larly ones that use an integral
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one, Additional variation management technologies are
continuing to be developed all the time. Producers should
check with their adhesive application technology provider
for the most cutting-edge solutions.

Optimizing Application Technology

Optimizing the application technology offers another

opportunity to reduce film and nonwoven substrate
ights. A few iderations can help you get started:

Peak bond strength vs. standard deviation: Peak
bond strength is not the best measure of adhesive effec-
tiveness; bond strength variation and peak bond strength
must be considered together in order to realize savings.

Some technologies tout a high peak bond strength, but
just because they have high peak bond doesn’t mean they
have enough of these peak bond points to maintain the
bond strength required. If producers have to apply more
adhesive to maintain the required bond strength, they
aren’t realizing savings in either their adhesive usage or
their film weights.

Breathable lamination iderations: Both con-
tact and non-contact technologies exist that can provide
breathability, but some require a higher add-on weight
than others. Some use repeating spray pattern technologies
to achieve breathability, which affect the feel and often
require higher add-on rates. Consider instead the industry
standard, a contact random pattern technology that allows
for lower adhesive add-on and a more comfortable product.
Contact applicators can be easily retracted during line
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Savings
elastic guide in the applicator
nozzle to ensure that each
strand is adequately coated
with minimum adhesive add-
on— are a cost-saving option.

Universal systems: To position the manufacturing line
for continual, maximum variation management efficiency,
consider moving to more universal platforms. Not only do
universal systems simplify the process of changing nozzles
as part of a good preventative maintenance program, they
also mean producers can upgrade easily—and without
replacing the entire applicator—as new technologies
become available,

Getting Started
Muany people overlook this opportunity to bolster profits
even as the cost of materials continues to rise. Get started
by taking a strategic look at
* Adhesive choices
* Variation management
¢ Optimization of application technology

Because every line is unique, it can be a challenge to
determine what strategy would be the most effective for
each operation. A good way to get started is with a tool that
analyzes the savings producers can achieve by moving to
lower basis weight substrates based on material usage,
Below is just such a tool: go to this calculator to plug in
your operation’s parameters to see your potential savings.
Then consult your adhesive equiy t supplier to help you
evaluate how low you can go, @

For more information on Nordson adhesives
systems, contact www.nordson.com.
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