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Mechanical fasteners quickly and easily attach many dissimilar substrates; however, the machined holes
that they make ultimately alter the design and can weaken substrates by concentrating stress at various
points, which can lead to premature failure of joints.

While mechanical fasteners will always be the choice when maximum torque and linear force are required,
pressure-sensitive adhesives (PSAs) can often provide a better method of joining or bonding than
traditional screws, nuts, bolts, rivets and welds.

From fabrication-assist scenarios to disk drive, drug delivery device and automotive and aerospace
component assembly, PSAs form tight bonds between close fitting surfaces that will neither damage paint
or laminating surfaces, nor cause the corrosion associated with metal fasteners.

The design, performance, and production reasons for replacing mechanical or fusion fastening methods
with PSAs include, but are not limited to:

Distributing stress over the entire
bonded area: The concentrated
stress of mechanical fasteners can
be eliminated and design engineers
can specify lighter, thinner materials
without sacrificing durability and
product integrity.

Bonding dissimilar materials: The
ability to bond two totally different
substrates can yield a superior
combination for product strength
and performance. PSAs are an ideal
counterbalance for varying factors of
expansion between surfaces, such
as laminating layers of metal. The

PSA provides a protective barrier to
prevent abrasion and corrosion, resist With PSAs, paneling gets a seamless more aesthetically pleasing look.
flex and stress, and dampen noise

and vibration.

Maintaining assembled substrate integrity: Less machining and finishing means more latitude for design
engineers and improved aesthetics for greater consumer appeal.

Incorporating fatigue resistance: PSAs bring great flexibility, allowing for high extension and recovery
under heavy loads. Energy absorption properties provide up to 20 times the fatigue resistance of
mechanical fastened assemblies.

Durability by design: PSAs fill voids and gaps and can bond loose-fitting parts. Continuous contact
between mating surfaces effectively seals against dirt and debris.
Page 2

Design Engineering Aspects of Pressure-Sensitive Adhesives



QB FLEXcon

Increasing production efficiency: PSAs reduce material requirements, provide product weight
reduction, require fewer assembly and finishing steps, and minimize training. By using the proper

PSA, manufacturers can achieve a very strong end product with an aesthetically pleasing and neat
appearance. Bonding with PSAs actually requires fewer skilled workers and is much faster than welding.
Excess adhesive can be removed prior to the painting process — a significant advantage over grinding
and abrading to generate a smooth welded finish.

PSA Selection and the Ins and Outs of Shear, Tack and Peel

To put the benefits of adhesives to work means a complete understanding of the product design, its
intended use and the substrates earmarked for adhesion.

Choosing the best pressure-sensitive adhesive can be a challenging process. Some decisions are readily
apparent, such as the choice between a permanent versus a removable adhesive. Other decision factors
may not be so obvious. Design engineers will need to decide which adhesive “family” to choose from,
which may depend on specific end-use requirements.

You also need to consider the role
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on the best adhesive system. Within
the realm of PSAs, there are four
main polymer families: acrylic,
emulsion, rubber, and silicone. Each
offers particular characteristics for

particular applications.

The rubber and silicone families of
adhesives are often ideal for niche
applications. For example, if you
know you will be bonding something

that will be exposed to temperatures % -
as high as 500°F, a silicone-based Pressure-sensitive laminating adhesives provide critical functionality to membrane switches from
adhesive m|ght be the best choice. the graphic overlay to the mounting adhesive that bonds the switch in place.

Silicone adhesive bonds survive exposure to the highest temperatures. Likewise, an application that is
primarily interior and requires a strong, permanent bond within a normal range of room temperatures
(60°F to 80°F) may allow for the use of a rubber-based adhesive (-20°F to 200°F).

In most cases, however, acrylic adhesives provide the widest range of performance characteristics, with an
operating range of -20°F to more than 450°F. Emulsion polymers, which have a temperature range of -40°F
to 176°F, are widely used as bases for a variety of general-purpose adhesives. One of the larger volume
markets for these materials is paper and paperboard packaging, including boxes, folded cartons and
paper bags. Emulsions also serve as binders for pressure-sensitive adhesives used in transfer, single- and
double-coated tapes; in the production of such nonwovens as diapers; and in consumer products such as

household and wood glues.
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