Additivesand Modifiers

In order to meet customer demands
for additiond propertiesfor specific
gpplications (changesin strength,
density, color, therma properties,
and cost) most plagtics used today
are comprised of apolymer plusone
or more additives or modifiers.

Reinforcements are the most
often used to enhance
mechanica properties such as
tensle strength and rigidity, and
therma properties, such as
deflection temperature.
Materiads such asglass,
carbon/graphite and micaare
most often used.

Fillers are meterids added to
plastics specificaly to lower
cos. They are compounded and
pelletized with the plagtic
materids. Typicd filler
meaterids are wood flour, kaolin
(clay), cotton and cloth.

Colorants are usudly an
organic or inorganic dyeor
pigment. The amount of
colorant added to plastic
meteria isreldive to the color of
the base plagtic. The colorant
may bein theform of a powder,
liquid, or pdllets and added as
percentage by weight.

Flame Retardants dow the
burning rate and/or prevent the
plastic from supporting aflame
intheir selected plastic
aufficiently to meet agency and
consumer reguirements.

Stabilizers are additives that
help to control or enhance
specific properties. Aswithdl
additives, there may be negative
agpectsto their inclusion.

Thermal stabilizers
improve the long-term
stahility of plasticswhen
exposed to heat by
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widening the plagtics
temperature range,

Plasticizers makeplagtic
(usudly PVC) flexible.
Plagticizers, over time, may
become extracted. The
milky migt that lingers on
theinsde of thewindshield
of anew car ispladticizer.

UV light stabilizers
prevent the plastics
tendency to fade and/or
physicdly degrade when
exposed to sunlight.

Antistatic Agents. One
advantage of plagticisits
inherent dielectric properties.
This can be aproblem when
datic eectricity needsto be
dissipated. Antistatic agentsare
categorized by:

Internal agentsare
compounded in the plastic
and migrate or “bloom” to
the plastic surface dueto
their incompatibility with
the plastic.

External agentsare
gpplied to the surface of a
plastic part. Externd agents
are more effective but are
more short lived. Dryer
sheetsincrease the surface
conductivity of polymer
fabric, and the dlotheslose
their satic charge.

lon discharge agentswere
developed for the
dectronics and packaging
industries, which needed
short-term dtetic discharge
disspation. Thesurface
static charge of the plastic
istemporarily neutraized
by exposingthepattoa
dightly ionic atmosphere
whose charge is opposite to
that of the plastic part.

Biocides. May plastics attract
undesirablelife forms such as
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fungi and bacteria. Plagtics have
aso been known to be afood
source for rodents and roaches.
A more common biocideisthe
insecticide in pet fleacollars.
Thebiocide migratesto the
surface of the extruded vinyl
callar.

Foaming agents providethe
cdlular plagtic characterigtics
needed in the insulation,
congtruction and packaging
industry. All plastics can be
foamed usng:;

Internal blowing agents
which decomposewithina
specific temperaturerange
producing agas, usualy
nitrogen.

External agentsare
usudly gases (steam or
nitrogen) that are
physically introduced into
the plastic melt.

Microballons or
microspheres are smdl,
hallow spheres that are
mixed with the plastic
producing a product caled
syntactic foam.

Regrind introduction dlowsa
plastics processor to get the
maximum materia usge
however, the regrind is not
exactly the same asvirgin
materid and may negatively
affect the process. Theplagtic
product designer should specify
the maximum regrind dlowed for
aparticular part, directly on the
print. Thisincludes specifying
“No Regrind Allowed” if that is
what isrequired. For more
detaled information refer to the
text “ Plagtics Processing
Technology” by Edward A.
Muccio.

Adding Regrind to Virgin Plagtic.



D uring the granulating process,
severd control factors are often
overlooked that can result in loss of
materia, loss of product, and even
damage to the processing equipment;

Contamination can result from
mixing different plagtics,
nonplastic materia (i.e. paper or
cardboard), metd (fromthe
granulator itsdf or from foreign
objects).
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Wide variation in granulate
particle size resultsfrom
improper granulator set-up.
This can interferewith mixing
and reprocessing.

Fines (smdl dustlike particles
of regrind, created during the
granulaion process), tend to
heat up and degrade quickly
when they are reprocessed,
because of their small mass.
Larger pladtic pdlletscan
overheet and burn during
melting, causing black specksin
the plagtic part that are both
visudly and mechanicaly
degrading. Finescanbe
minimized by proper granulator
set-up, screening, and loading of
the regrind.

Fluff (alow-density, fibrous
form of regiind) may occur as
the plasticis“ shaved” or
“skived” by the granulator.
Fluff changesthe regrind
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density sgnificantly and can
aso prevent proper mixing.
Huff, likefines, should be
removed prior to mixing.

Regrind in the final mix
results from compounding
regrind by volume. All regrind
should be compounded with the
virgin materid by weight only,
because the bulk density of the
regrind will be different from
that of the virgin pellets.
Regrind inthefind mix can
causevaridionintheplagtic
product performance.

NOTE
Regrind should never be stored,

labeled or inventoried with the same
part number asthet of virgin meteria



