Hdhesive Usage in
Plastic Fabrication

cation. You can walk into 10 different fabricators and
see 10 different methods of doing practically the
same thing, each achieving the same end result.
Regardless of what one considers the “proper” plastic fab-
rication technique, the same basic principles are found
throughout. Once you have determined what the finished
product will look like and selected the fabrication materi-
als, the next task is to choose the right bonding agent for
the job, which can be quite confusing given the multitude
of adhesive options available (e.g. reactive adhesive, sol-
vent cement, etc.)! To make the selection process a little
bit easier, start by answering these simple questions.
4 What materials are going to be bonded?
# What are the assembly conditions?
# What are the conditions under which the assembled
parts will be placed?
# Do you know your desired viscosity or cure time?

Ihere are many ways to use adhesives in plastic fabri-

llhat materials are going to he bonded?

It is always important to verify the materials you are
attempting to bond.

¢ Some plastic substrates (e.g. olefins such as polyethyl-
ene and polypropylene) will not bond together, regard-
less of what adhesive is used.

¢ Acrylics have different grades. Some acrylic materials
may not bond to solvent cements due to increased resist-
ance to the cements. Instead, a two-component, reactive
adhesive is more suitable for bonding these surfaces.

# Same plastic material can easily be joined together with
the right solvent cement. However, joining dissimilar
plastic materials together will require the user to better
understand the physical properties of these plastics. For
example, there is a substantial difference in thermal
expansion among various plastics. When joints between
dissimilar plastics are exposed to rising and falling tem-
peratures, each plastic type expands and contracts by
different amounts, and a large stress is placed on the
joints. The reactive adhesive and/or solvent cement
used in joining dissimilar plastics must be able to with-
stand such stress.

Never hesitate to contact your adhesive supplier for
their recommendations. If needed, they should also be
able to provide you with data to support their claims.

! Reactive adhesive: A two- or three-component adhesive system
which chemically reacts, when components are mixed together, to
form an adhesion with the surfaces of the plastic joints.

Solvent cement: An adhesive, formulated with resins and solvents,
initially dissolves the plastic surfaces and then *welds” the plastic
joints together (i.e. the adhesive become a part of the plastic).
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Most suppliers have selection guides making it easier for
you to choose the appropriate adhesive for your plastic
fabrication needs.

lllhat are the assembly conditions?

The temperature and humidity conditions in the fabri-
cation area and the temperature of the parts to be assem-
bled are important.

4 The ideal room temperature for fabricating acrylic sheet
is between 70°F and 75°F.

4 Low relative humidity condition is preferred. Excessive
moisture may cause the assembled joints to become
cloudy.

# It is not recommended to solvent cement in room tem-
peratures under 60°F or over 100°F. Low tempera-
tures will increase the surface hardness of the plastic,
reduce the solvent cement action and increase the soak
time (i.e. duration where plastic is dipped in the solvent
cement prior to bonding). Crazing, a network of fine
cracks on or under the plastic surface, may occur under
such condition. At high temperatures, the solvent
cement easily volatilizes causing the cement to be less
effective in bonding plastic parts.

It is also important to work in a well ventilated area or
area with appropriate vapor removal system. Solvent
vapors from adhesives are often heavier than air. Some
solvents are highly volatile and may be flammable.
Excessive exposure to solvent vapors may cause drowsi-
ness, dizziness, intoxication and/or nausea.

lthat arc the conditions under which the
asscmbled parts will be placed?

Before choosing the proper adhesive for your plastic
fabrication project, always consider the conditions where
the final assembled parts will be placed. Are the parts
going to be outdoor, inside in a machine, or in a show-
room? What are the temperature ranges and climate con-
ditions? Is it in an area where temperatures are extreme
or variable? The right adhesive should be able to handle
the temperature and climate stresses as well as maintain
an efficient bond.

Do you know your desired viscosity or cure time?

The faster you can bond the parts, the more finished
products you can produce. This may be true, but are you
jeopardizing the quality of your assembled parts? Fast
cure time is not always better. If you have a big surface to
cover, you do not want the adhesive to cure on one area
before you finish applying to the entire area. This often
will result in a joint failure due to lack of adhesion in cer-
tain areas. You will have “spotty” joint coverage.
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Do you have to fill any gaps in the fabrication piece?
“Water-Thin,” low viscosity solvent cement is the most
popular cement used because of its fast cure time and
lower cost. However, it will not fill gaps and attempting to
use it for gap-filling purpose will result in joint failure (e.g.
bubbles in the joint area and weak bonding strength).
More viscous solvent cements or reactive adhesives are
recommended for such purposes.

Reactive Adhesives

Reactive adhesives are usually packaged into two compo-
nents: a base resin and a catalyst. To use the adhesive, care-
fully follow the mixing ratio and direction as specified by the
manufacturer. Adding too much or too little catalyst to the
base resin will negatively affect the adhesive performance.
4 Assemble: Prepare the plastic parts and ensure that

they are closely fitted and held firmly in place with

masking tape or a clamp. Depending on the type of
acrylic material and fabrication method, the possibility
of crazing may be reduced if the parts are annealed

(i.e. the process of heating and slow cooling to make

the parts tougher and less brittle) prior to adhesive

application.

@ Mix: Mix the reactive adhesive components together
per manufacturer specification. Read the product guide-
line and identify the adhesive’'s “working time” (i.e. the
time frame which the mixed adhesive is effective and can
be used for application). The “working time” ranges from
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a few minutes to several hours depending on the base
resin and catalyst used.

¢ Apply: Immediately apply the mixture to the plastic
parts. Lightly press the parts together to remove air
bubbles. Do not squeeze the parts too hard as to force
the adhesive out of the joint.

¢ Cure: Let the assembled parts cure according to the man-
ufacturer specification before processing and fabrication.
Some reactive adhesives are packaged as a dispensing

gun with replaceable resin and catalyst cartridges. The

mixing ratio is pre-determined making the adhesive in this

packaging format much easier to use; just dispense and

assemble.

Solvent [ementing Technigues

There are two basic solvent cementing techniques: cap-
illary action method and the soak or dip method.

The capillary action method is by far the most com-
mon method used due to its speed and ease of use.

4 Assemble: The plastic parts must be closely fitted with
no visible gaps and held firmly in place with masking
tape or a clamp.

¢ [nject Cement: The cement is dispensed with a syringe
or applicator bottle with a needle along the edge of the
joint. For water thin cements, it is recommended to use
a 23 or 25 gauge needle, and for slightly thicker
cements, use a 14 gauge needle. The capillary action will
draw the cement between the parts.

Muiticam's strength comes from industry leading
innovation that has allowed us to produce some of
the highest quality, best performing machines in the
world, while still maintaining an affordable price
point. A key advantage to owning a MultiCam is that
our open architecture systems will work seamlessly
with virtually all industry standard CAD/CAM and
nested-based software.

Call or go online to see why adding a MultiCam
automated solution to your company's arsenal will cut
material waste, decrease job times and increase
profits. Whether your shop is large or small we make
a machine for every budget!

We offer a full line of tooﬁné and
accessories for your CNC router!

CNC Cutting Solutions

= tel 972.929.4070 - fax 972.929.4071
www.multicam.com
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