B FOCUS: Powder Coating Materials

Epoxy, Polyester,
Acrylic — What's in
Name?

Powder coating resin systems are no longer distinct and easily categorized . .

By CHAmP BowDEN

Manager Product Development
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be to decide what type of ham-ers compared these resin systems.
burger to order? You basicallyTable | reviews the advantages and
had two choices, plain or with cheesedisadvantages of each. This compari-
Now you walk into a restaurant and itson became so common that when-
takes at least five minutes to read akver anyone involved in the powder
the variations that are available. coating industry mentioned one of
A similar situation is facing pow- the five resin systems, the listener
der coating end users. When thermowould immediately picture a set of
setting powder coatings were introfilm properties. For example, poly-
duced, the user could have any resiaster urethanes were thought of as
system as long as it was epoxy. Therthin-film, exterior-durable systems,
as powder coatings evolved, polyeswhile epoxy/polyester hybrids were
ter and acrylic resins became availidentified as a low-cost, versatile
able. By the early 1980's five basichinder where UV resistance was not
systems were in use: epoxy, epoxyfequired.
polyester (hybrid), polyester ure- As powder technology advanced,
thane, TGIC polyester and acrylicthese distinctions blurred. An out-
urethane. Each of these resin systenpouring of resins and crosslinkers
had specific characteristics that madehanged the physical and chemical
it easy to categorize. characteristics that had been associ-

R emember how simple it used to Powder manufacturers and end us-
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TABLE I--Typical Properties of Thermosetting Powder Coatings

Epoxy/Polyester TGIC Polyester Acrylic
Properties Epoxy Hybrid Polyester Urethane Urethane
Application 1-20 mills 1-10 mils 1-10 mils 1-3.5 mils 1-3.5 mils
Thickness
Cure Cycle 450F-3 min  450F-3 min 400F-7 min ~ 400F-7 min  400F-7 min
(Metal
Temperature) 250F-30 min  325F-25 min 310F-20 min  350F-17 min  360F-25 min
Outdoor
Weatherability Poor Poor Excellent Very Good Very Good
Pencil Hardness  HB-5H HB-2H HB-2H HB-3H H-3H
Adhesion Excellent Excellent Excellent Excellent Excellent
Chemical
Resistance Excellent Very Good Good Good Very Good

ated with the resin classes. Dependecent years to refer to powder coat-
ing upon the type of polyester andngs by the generic classifications of
crosslinker used, a polyester urethanepoxy, polyester and acrylic. Even
could be formulated with poor UV these designations are no longer rep-
resistance or with no flexibility, traits resentative of the formulation varia-
that are normally not associated withions that are available. Fluorocarbon
this binder system. Formulators als@nd silicon modifications are just two
started to mix base resins in unusuaxamples of the new resins that pow-
combinations to achieve specific propder formulators now incorporate into
erties, such as the powder systentheir product lines.
designed to replace porcelain in laun- There is a new way to adapt to both
dry applications. the changing needs of the market place
The United States appliance indusand the complexity of resin systems
try, where powder has been successtow available. Rather than try and
fully used for the last 25 years, pro-describe a new binder system by resin
vides an excellent example of howtype, a productline is designated, such
powder resin systems have evolveds a polymer alloy line of powder
from epoxy only to the remaining ba-coatings. The binder system in this
sic five binders to special proprietaryexample is tailored to meet individual
products that do not fit any classifica-<customer requirements. Basic build-
tion system. Table Il provides a chroing blocks are manipulated by type
nological listing of resin evolution. and amount to produce a binder sys-
Due to the increase in formulationtem that achieves specific results.
complexity, there has been a trend in A review of Table Il reveals that
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TABLE Il-Resin Chemistry in the Applicance Market

Period Application Chemistry
Early 70’s Refrigerator liners Epoxy
Water Heater Epoxy
Mid 70’s Refrigerator racks Epoxy
Freezer liners Epoxy
Microwave cavities Epoxy
Dryer drums Epoxy
Exterior refrigerator & dishwasher Acrylic-urethane
Range side panels Polyester-urethane
Acrylic-urethane
Late 70’s Air conditioners, heating Polyester TGIC
Microwave trim Polyester-urethane
Washer control panels Polyester-urethane
Early 80’s Refrigerator racks Hybrid
Exterior freezers Acrylic-urethane
Washer tops & lids Proprietary polyester
Mid 80’s Washer wrappers Proprietary polyester
Dryer drums Proprietary polyester
Bulk heads
Late 80’s Range door trim Heat resistant polyester
Range splash panels Heat resistant polyester
Spinner baskets Proprietary polyester
Early 90’s Refrigerator doors and wrappers Flexible polyester

polyester and acrylic urethanes havéCAAA). In 1995 state agencies will
dominated the range and refrigeratioenforce the requirements of CAAA.
markets. While they offer many out- The polymer alloy system used as
standing properties, they normallyan example is nearly 100-pct-applied
contain three to four pct volatiles.solid that contains no hazardous air
While this amount is extremely low pollutants or SARA 313 materials. In
when compared to liquid coatings, itaddition, there are no unusual health
can still result in visible emissionsand safety concerns. Because of the
from the cure oven. Also, the primaryl00-pct-solid content, oven fouling is
component of the three to four pctsignificantly reduced and color sta-
volatiles is e-caprolactam, which isbility is increased. An additional ben-
identified as a hazardous air pollutanéfit is a reduction in oven tempera-
under the Clear Air Act Amendmentsture. Polyester and acrylic urethanes
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1. TRANSFER efficiency differences

normally require a metal temperatureample, it is possible to combine hard-
of 380F for 10 min in order to achieveness with excellent flexibility. Re-
full cure. The polymer alloy can ob-gardless of how the components are
tain the same properties at 350F focombined, excellent thin-film appear-
10 min. ance and properties are obtained. Cor-
Another weakness of urethane curetbsion and chemical resistance are
binders is application. While they areexcellent. All of these benefits are
successfully applied in many largeachieved with a stable raw material
powder systems, they are not as uséase that is competitive with existing
friendly as other powder chemistriespowder binder systems.
Figure 1 demonstrates the transfer The “product line” concept is just
efficiency differences between an apene approach to meeting the increas-
pliance polyester urethane, a tradiing demands of today’s end user. Itis
tional epoxy polyester hybrid, and thean example of the complexity of
polymer alloy example. In actual fieldtoday’s powder coating formulations.
trials the polymer alloy example hasThe old familiar designations of ep-
consistently resulted in a 25-35 pcoxy, polyester urethane and hybrid
improvement in transfer efficiency athave lost their meaning. Combina-
reduced powder delivery rates. Flutions of specifically engineered resin
idization and Faraday penetration haveystems can no longer be categorized
also been improved. by the chemical and physical proper-
Since the example system customties of a single resin chemistry.
izes the basic building blocks, many This inability to generalize resin
properties can be achieved. For exproperties also applies to compatibil-
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ity between powder systems. It ha{ | More Information?
always been dangerous to assume't
two powder coatings were compa
ible just because they used the sam§
resin chemistry. With the array of
formula variations now available, itis Powder coatin

impossible to generalize about POW-¢  lations g Circle 276
dertypes. Theend userneedstoevaly- "~ =" o _
ate, at different levels, what effect thelﬁtiéfequv?/?itteagnaggrlyogr?l Icec;?grh%fa(tihtlg
blending of two powder coatings hasigen i ¢/ PRODUCTS FINISHING.

upon finished film 6500 Clough Pike, Cincinnati, OH 45244,
appearance.

The growing complexity of powder
coating formulationsis leading to bet-
ter communication between the pow-
der supplier and the end user. Rather
than telling a powder manufacturer
that he wants a specific resin system,
the end user can now detail his spe-
cific finishing requirements and al-
low the formulator to create a special
product. With this approach the pow-
der producer and end user work to-
gether as a team to engineer the best
cost/performance system.

The names of the powder coating
resin systems may have changed, and
the formulations have become more
complex, but one factor has remained
constant. Powder coatings continue
to provide an economical environ-
mentally friendly method of meeting
the finishing requirements of a multi-
tude of end users. PF

?_tho obtain more information on products
r processes mentioned in this article,
ircle corresponding numbers on the
Reader Service Card.
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