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Feature - Conformal Coatings

United Technologies Electronic Controls lowers VQCs,
raises performance with silicone coating

To reduce their company's use of volatile organic
compounds (VOCs), United Technologies Electronic

Controls (UTEC) is changing its entire Huntington, Indi-
ana, manufacturing operation from acrylic-based coating
to silicone-based coating, specifically Dow Corning"
3-1753 Conformal Coating.

"The change will virtually eliminate VOCs in these pro-
cesses and lower our reporting status under U.S. Environ-
mental Protection Agency regulations," said Aric Parr,
senior Process engineer for UTEC, who is managing the
conversion. "It will also improve product quality."

The first of several circuit board coating lines was
recently changed over. A unique feature of this first in-
stallation is that the silicone coating line runs alongside
lines that still use solvent-based acrylic, without any
special enclosure.

Start-up followed a 2-year process of evaluation, con-
version, and training. The operation manufactures circuit
boards used in controllers for transportation and heating/
ventilation/air conditioning (HV AC) applications. Con-
formal coating protects the boards against moisture and
contaminants.
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At United Technologies Electronic Controls,
circuit boards emerge from an automated dip
coating tank containing Dow Corning® 3-1753
Conformal Coating. This line was the first one
changed over from acrylic to the silicone-
based coating. The company plans to also
change over the other seven lines located
in the same facility.
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Among non- VOC or VOC-exempt alternatives, the
Dow Corning Conformal Coating was chosen for compat-
ibility with existing equipment, product performance, and
quality of technical support, according to Parr.

During the transition period, the
silicone conformal coating line is
running alongside lines that still use
solvent-based acrylic.

"We couldn't find another type of VOC-exempt
material that allowed parts to be dipped, sprayed, and
processed through existing equipment, at the cycle rate
we're accustomed to using ... that worked," he said.
"The moisture-cure coating was the only type that met all
requirements. Once that decision was made, it was obvi-
ous that Dow Corning had better technical support than
the competition."

Protection for circuit boards
While United Technologies Electronic Controls has

used the solvent-based acrylic coating successfully for
more than a decade, they also desired improved perform-
ance. "The Dow Corning Coating provides that improve-
ment," Parr commented. "It has about 5 to 6 times the
standing moisture resistance of the acrylic coating."

Dow Corning 3-1753 Conformal Coating is a fast-tack
coating that cures at room temperature on exposure to
moisture in the air. The liquid coating has very low vis-
cosity as supplied, and so does not require the addition of
solvents for use with various types of coating equipment.
The cured coating is a flexible, transparent elastomer with
excellent adhesion. It provides good dielectric properties
and protects against severe humidity, thermal degradation,
and other harsh environments.

Conversion savings
The manufacturing lines at UTEC employ eight auto-

mated coaters including spray coaters, conveyorized dip
coaters, and conveyorized selective coaters.

Parr initiated the conversion process by requesting ma-
terial samples from various vendors for a 6-week qualifi-
cation test that included thermal cycling, adhesion, and
visual coverage. This procedure narrowed the choices to
moisture-cure material.

"From there we went to full qualification of a large
number of parts. Dow Corning coated sample parts

using equipment similar to what we have here at UTEC,"
he recalled.

Parr discovered that commercial parts for making
required mechanical changes would not work for his pro-
duction equipment. "I had to spend 5 months designing,
developing, and proving out minor changes," he said. But
his effort saved a lot of money compared to converting to
other types of systems.

"Changing to a thermal-cure coating would have re-
duced the plant's output by 75 or 80%, and we'd have had
to replace every coater oven and most of our dip coaters, a
large capital expense.

"And while converting to silicone cost us less than
$50,000 in parts, buying ovens to convert to UV would
probably have cost about 15 times as much. Replacing
just one dip coater would have run between $100,000
and $250,000."

Parr is pleased with his economical custom retrofit.
Development costs will be further amortized when the
entire plant is converted to Dow Corning 3-1753 Confor-
mal Coating.

Technical support 7
Throughout evaluation, conversion, and start-up,

Dow Corning provided extensive technical support.
"Solvent-based organic coatings, which dry through

evaporation, are very forgiving and easy to use,"
explained Tony Bartolo, Technical Service specialist
who led the Dow Corning technical team. "Switching
from an evaporation process to a curing process required
re-educating operators and setting up different processing
parameters," he continued.

"As United Technologies Electronic Controls discov-
ered, the value of working with Dow Corning is that we
provide not only an outstanding product, but also the
support required to bring it into successful production,"
he said.

Teams from Dow Corning visited UTEC to address
environmental, training, and production issues. The need
to keep silicone away from the solvent-based process was
resolved by combining an efficient exhaust system, opera-
tor awareness, and good housekeeping.

Now that they've begun handling the Dow Corning
3-1753 Conformal Coating, people who work on the
line understand that, even though it cures to a flexible
elastomer and not a hard finish, it still has toughness and
excellent adhesion. The result is a better-performing prod-
uct and a substantial reduction in both liquid and vapor
VOC emissions. (MN 351) ~ 105726
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