UV Powder Goatin
On Novel

Substrates

By Michael Knoblauch, Keyland Polymer LLC
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Heat-sensitive substrates such as medium
density fiberboard (MDF) and plastics must
have a lower temperature to cure the finish.
UV-curable powder coating is one answer to
coating these types of novel substrates.

J

UV-curable coating technology
is increasingly being seen as the
future technology in the area of
industrial coatings. The technology
represents one of the rapidly growing
segments in the coatings industry,
and is arguably emerging as the
answer 1o the rising environmental
concerns and stringent regulations.
Several application-related advantag-
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include absence of pot life issues,
lower energy costs, fast cure speed,
and reduced environmental impact.

According 1o Global Industry
Analysts Inc., one-component
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UV-curable coating ranks among the
fastest coating chemistries available in
the present context. To cure one-com-
ponent, UV-curable coating takes lew
seconds to minutes, which makes it
more ideal for use in applications that
require faster turnaround time.
Thermoset or thermally cured
powder coatings were developed in
the 1960s as [unctional coatings and
have been adapted and developed
for a variety of applications. As those
of us in the industry know, powder
coatings give superior wear resis-
tance, barrier properties, and cost

effectiveness.

They have no volatile organic
compounds (VOCs) or hazardous air
particulates (HAPs).

The first commercial applications
for UV-curable powder coatings in
the United States began in 1998,
They were an automotive radiator
and an industrial motor.

In 2001, Decorative Veneer built
the first UV-curable powder coating
[acility for MDF in Plainwell, Mich.,
and that was followed by Radex in
London, Ont.

Additionally, application facilities
were built in Europe for MDF and
PVC cushion lloor. Then in 2005, the
Decorative Veneer system moved Lo
Cleveland and the company DVUV
[ormed. Its key markets include
retail, healthcare, education and
office furniture, and specialty appli-
cations. In 2006, Keyland Polymer
Ltd. formed to develop, formulate,
and manufacture UV-curable powder
coatings for DVUV and other
customers.
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UV Powder Coating

The differentiating characteristic of UV-curable powder
coating is the separation of melt & flow from cure
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The differentiating characteristic of UV-curable powder coat-
ing is the separation of melt and flow from cure.

UV Powder Coating

UV-cured powder coating technology is a rapidly
growing segment of the coatings industry and is emerg-
ing as the answer to rising environmental concerns and
stringent regulations on coating processes. The technolo-
gy has lower energy costs, one of the fastest cure speeds,
and offers a reduced environmental impact. These are
just a few reasons why one should strongly consider
using UV-curable powder coating technology.

The electrostatic powder application function of a UV-

From start to finish, the entire process for finishing MDF
takes 20 min. or less, depending on chemistry and part geom-
etry, making it a suitable finish for applications that require a
quick turnaround.

cured powder coating system and a thermoset powder
coating system are exactly the same. However, the dif-
ferentiating characteristic of UV-curable powder coating
is the separation of melt and flow from cure (Figure 1).
This separation enables the processor to control the melt/
flow and cure functions with precision and efficiency,
and helps maximize energy efficiency, improve material
utilization and increase production quality of UV-curable
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FIGURE 3

UV-Curable Powder for MDF Substrates
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Téstescription:

ASTM D4138 Film Thickness Tooke Gauge - Destructive 3-4 mils
Method A
ASTM D4060 Abrasion Resistance Taber Abrasion Test - CS-17 Wheel 500gm, 32.4 mg loss 29.1 mg loss
500 cycles
ASTM D3363-05 Scratch Resistance Hardness — Wolff-Wilborn 2H 3H
— Pencil Hardness 300 gm load, 45° / no scratch
ASTM D523 Gloss Measurement 60° NOVO-GLOSS meter 22-25 units 16-20 units
NEMA LD3-1995 Impact Resistance 224 g steel ball (1/21b) 1 %" dia. No cracking at 55” No cracking at 35”

NEMA LD3 Cleanability / Stain Reagents: No permanent No permanent
-2005 3.4 Resistance 10% citric acid, vegetable oil, coffee, milk, effect on sample effect on sample
catsup, mustard, vinegar, red lipstick, grape surface surface
juice, black permanent marker, water washable
black marker, and # 2 pencil
Cure MEK swap - 50 double rubs No softening or color | No softening or
loss color loss
NEMA LD3 Hot water Pool of boiling water placed on surface, pot No blistering No blistering
-2005 3.4 placed in water for 20 minutes
ASTM D3359 Adhesion Cross Hatch Adhesion — MDF must be present | No loss of No loss of
Method B on piece of coating removed adhesion adhesion

UV-curable powder coatings reduce or eliminate the material handling, permitting, environmental and waste disposal costs
associated with the use of liquid coatings, whether solventborne or waterborne.
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FIGURE 4

METALLIC

OPAQUE

UV-curable powder coating offers a
higher-quality finished product while at
the same time reducing substrate thermal
exposure.

WANT MORE FROM
YOUR POWDER COMPANY?

Peridium® Powder Coatings offer excellent application
and performance characteristics. Our state-of-the-art
technology allows for tightly controlled particle size
distribution that provides extremely good first pass
transfer, edge coverage and smoothness. \We are behind
you with every project. Professional yet personal,
unparalleled service and support, expert color matching,
reliable inventory and rapid response.
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powder coating systems. Since the
introduction of UV-curable powder
coating, external market conditions
have changed, making the advantages
and benefits even more compelling.

Benefits of UV Powder

UV-curable powder coating is
one of the fastest coating chemistries
available. From start to finish, the
entire process for finishing MDF takes
20 min. or less, depending on chem-
istry and part geometry, making it a
suitable finish for applications that
require a quick turnaround. A com-
pleted part requires only one coat, al-
lowing increased production with 40
to 60 percent less energy than other
finishing processes (Figure 2).

The UV-curing process reduc-
es throughput times, generating a
number of efficiency benefits such
as less time waiting on daily startup
and shutdown, increased finishing
capacity, a reduced number of parts
on the finishing line, and a reduction
in defects and rework.

The UV powder itself is envi-
ronmentally friendly, containing no
solvents, VOCs, HAPs, monomers
or additives, making it safe to use. A
spill can be swept or vacuumed with
no residual damage to equipment
or property. The process also offers
a small carbon footprint. It can be
recycled or repurposed and doesn't
require operating permits.

Another major benefit of powder
coating is the ability to recapture
sprayed powder and reintroduce it
into the finishing operation. In fact,
powder over-spray is reclaimable
up to 98 percent. UV-curable pow-
der coatings reduce or eliminate
the material handling, permitting,
environmental and waste disposal
costs associated with the use of liquid
coatings, whether solventborne or
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waterborne. They also have better life
cycle advantages than liquid coatings
because solid materials are easier to
blend, process, control and apply
than liquid materials (Figure 3).

UV-curable powder coating offers
a higher-quality finished product
while at the same time reducing sub-
strate thermal exposure. This is espe-
cially important when finishing MDF
or other novel substrates, as these
materials are sensitive to extended
periods of heat. The coatings can be
formulated to specific products and
are available in a range of color, gloss
and texture (Figure 4).

Because the process is faster and
provides a higher ROI, you can pro-
cess more material in a shorter time
period, and the total applied cost is
lower compared to other finishing
systems.

Manufacturers and service pro-
viders are challenged by the demand
for innovative products and services,
and are further challenged to ensure
sustainability throughout the supply
chain. Customers make intention-
al and conscious buying decisions
based on criteria and standards
that define products and services as
sustainable. Consumers are actively
seeking materials and processes that
are safe—safe to make, safe to use
and safe to dispose.

Cost Benefits

While UV-curable powder coat-
ings have numerous advantages over
solventborne and waterborne finishes
from a chemistry standpoint, they
also have advantages from a cost-sav-
ings standpoint. A UV-curable
powder application system can have
a plant footprint of 2,050 sq. ft., as
compared to a solventborne finish-
ing system of comparable output,
which requires a footprint in excess

www.powdercoating.org

FIGURE 5

Typical UV
powder plant

size
2,050 sq ft

Typical thermal powder plant size
>15,000 sq ft

Reduced Manufacturing Footprint

A UV-curable powder
application system can
have a plant footprint of
2,050 sq. ft., as compared
to a solventborne finish-
ing system of comparable
output, which requires

a footprint in excess of
16,000 sq. ft.
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FIGURE 6

Material Cost & Productivity

Material Cost per Square Parts Produced per Day
Foot of Surface Finished
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UV-curable powder coating systems can produce higher vol-
umes of finished materials, again generating higher and faster
returins o investment, These process advantages can yield
productivity advantages in excess of 200 percent.

of 16,000 sq. fi. Assuming an average rental of $6.50 per
sq- [t. per year, an estimated UV-cure system’s annual cost
would be 513,300 compared 1o 104,000 for solvent-
borne (Figure 5.

UV-curable powder coating systems can produce
higher volumes of finished materials, again generating
higher and faster returns on investment. These process
advantages can yield productivity advantages in excess
of 200 percent, demonstrating that the adage “lime is
money” is still valid (Figure 6).

Conclusion

With increased awareness of sustainability, efficiency
and safety, UV-curable powder coatings offer numerous
opportunities for future growth, The technology and
process is fast, clean and green. The innovative chem-
istries used and the application technologies involved
deliver more value at a lower cost, displacing existing
finishing chemistries and application technologies. Their
significant and compelling features are part of the reason
UV-curable powder coatings and application technologies
are gaining popularity.

Michael Knoblauch is president of Keyland Polymer Lid.,
Cleveland. He can be reached at mik@kevliandpolymercom,
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