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Gearmotor Paint Coatings

A Focus on Electrodeposition Coating (E-Coat) in the

Gearmotor Industry

Thomas Colacino, Brother International Corporation

Introduction

The following article explains the com-
monly used paint components and
methods within the gearmotor indus-
try, with a focus on electrodeposition
coating (E-Coat). These processes will
be described in general, with a closer
examination of the E-Coat applica-
tions steps. Some pros and cons of
each method will be presented along
with comparative test results showing
the benefits of E-Coat.

Explanation & Components of
Paints
In the gearmotor industry, there are
different paint options available from
a myriad of manufacturers. Gener-
ally, most paints are made from three
primary components: resins, solvents,
and pigments (Table 1).

Common Application Methods
of Paint in the Gearmotor
Industry
There are multiple ways to apply these
paints to the gearmotor. The three ap-
plication methods discussed in this ar-
ticle are: spraying, powder coating, and

electrodeposition coating (E-Coat).
Spray painting is a method that is
used across many industries. This ap-
plication method involves a paint com-
posed of solvents and pigments that is
sprayed through a paint gun. This at-
omizes the paint into small particles
and the spray is directed at the work-
piece. Once the paint is applied, the
workpieces are left out to dry through
natural convection (air drying). The
thickness of the coating varies during
each application, but a common thick-
ness for spray paints would be around
20+ pm. It is best used when a com-
pany has a lot of workpieces that are all
similar or the same in low quantities.
Spray painting uses solvents which
are usually VOCs (volatile organic
compounds) and dangerous to both
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the environment and human health.
A way to rectify the problem of paint
toxicity is to use a method of painting
called electric painting. Both powder
coating and E-Coat utilize the concept
of electric painting to avoid using toxic
solvents and ensure better paint adhe-

(cationic) and the workpiece is given
a negative charge (anionic). The work-
piece is then submerged in the paint,
and the difference in charge causes
the paint to attract to the piece. This
ensures complete and even coverage
with paint. This is one of the reasons

Table 1 Description of Paint Components

Component Properties / Use Examples
Main component in clear coatings : :
Resin Provides a translucent top-layer S%g:?gﬂé roei?;n,
Protects the paint and surface underneath
Component in sprayed paints
Solvent ) Excludes powder coating ) Estvevrast,ekre(t?ct)?es,
Allow the pigments to disperse and adhere to the workpiece e
Gives the paint its color Color pigments,
Pigment Can give the paint special properties anticorrosive
i.e. chemical resistance, anti-corrosion, etc. pigments, etc.

sion to the workpiece. An electric po-
tential difference is applied between
the paint and the workpiece to attract
the paint onto the substrate.

Powder coating is a method in which
powdered paint is charged by a pow-
ered gun and applied to a grounded
object using static electricity. After
painting, the workpiece is baked in a
drying oven to form a hard-exterior
coating. The thickness of the coating
varies during each application, but a
common thickness for powder coat
paints would be around 50-90 pm. It is
best used when a company has a mod-
erate amount of workpieces, in moder-
ate variety. This method does not in-
volve any solvents, due to its use of an
electric charge to adhere the paint, so
it has minimal negative environmental
and human impact.

E-Coat is a method in which a vat
of paint is given a positive charge

why it is used extensively in the auto-
motive industry. After painting, the
workpiece is baked in a drying oven for
the paint to form a hard, electrically-
insulated exterior. The thickness of the
coating is the most consistent out of
the three methods mentioned. A com-
mon thickness for E-Coat would be
around 20-30 pm, uniformly distrib-
uted across the work surface. It is best
used when a company has only a few
different pieces to be painted, in large
quantities. This method uses water as
a solvent and since there are no VOCs,
it has minimal negative environmental
and human impact.

See Table 2 for a summary of the dif-
ferences between the paint application
methods mentioned above.

With this outlined, it is safe to say any
of the three painting methods can be a
viable option depending on the vari-
ety and quantity of gearmotors to be

Table 2

(aling [ soivent | poying, | CostngFim | use [ Emironmenta
Spray Yes (VOC) Cog;&icgigon, 20+ Highq\l/Jaarri%tt);; low High
Powder None Baking 50~90 Inte;r:;gijggﬁ;iety Minimal
E-Coat Water Baking | 20~30 (Uniform) LOWQ{/S;iﬁE%,yhigh Minimal
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painted. Due to inconsistent coat-
ing thicknesses, certain coatings
are more susceptible to problems
such as paint coverage, uniform
distribution, peeling, bubbling,
cracking, etc. In the long run this
may lead to issues with corrosion
of the gearmotor case, contami-
nation (in food processing ap-
plications), and a poor appear-

washin

From degreasing &

~

/To washing &

g baking

J

ance. E-Coat is a simple process
that can minimize the chances
of these issues occurring because
it ensures a uniform paint distri-
bution across the surfaces it is
applied to. These results can be

Figure 1

To prepare for painting, the workpiece is first washed in water. Then, the surface is degreased using

an alkali-based degreaser and washed again. This applies to both iron and aluminum workpieces. If
the workpiece is made from a non-chrome type of aluminum alloy, a coating agent must be applied
to the piece to chemically convert the surface to one that will accept the E-Coat paint. After, the pieces
are given a negative electric charge, and immersed in a tank of positively charged paint; the paint is
now adhered to the piece. The pieces are then washed again to remove and paint solids that may have
adhered to the surface, to ensure a smooth finish. They then move to a drying oven, where the paint
will harden. Lastly, the pieces must cool down, and the process will be complete.

achieved without E-coat by using
powder coating, but it requires
more effort, skill, and overall care to
ensure a high-quality finish.

E-Coat Application Stages
There are not many steps in the E-Coat
application process, making it simple
to perform and replicate. A simplified
diagram of the process can be found in
Figure 1.

Table 3 Test Results: Brother Gearmotor E-Coat vs.

Brother Brother

Testltems | £ -oos

Adhesiveness Pass

Oil resistant
(grease)

Moisture
resistance
(humidity)

Boiling water
resistance

Pencil
hardness

Salt-resistant
spraying

Acidic
resistance

Alkali
resistance

Coating film
thickness (um)

90.2

Potential Benefits and
Comparative Testing Results
Depending on the quality of the ap-
plication process, the following bene-
fits can be realized:
¢ Provide protection from impacts
¢ Resist paint wear from oil exposure
o Stay adhered regardless of humidity

e Won'’t chip or peel under extreme
temperature changes

Comparable Paint Test Results*

Powder Coat

Computer | Computer
powder coat) | powder coat

Pass

Pass

Fail

Pass (2H)

Fail

Pass

Fail

id
i
E
KR
-
-
-~

77.63 97.2

¢ Won't corrode when in contact with
salt water

¢ Won't corrode after washdowns
with acidic or alkali solutions

e Ensure a uniform coating thickness

o The flatness of the mounting surface
is always uniform

Paint performance testing was con-
ducted, and results that support these
claims can be found in Table 3.

Standard/Test Coat

Cut the coating to the work surface using
a single blade knife, grid pattern (100
squares, 1 mmx 1mm)

Use tape with adhesion strength of 10+1N
or more per 25 mm to peel the squares

50°C, RH98% or
more, 240 hours

1SO 2409-1992

50°C, RH98% or
more, 240 hours

95°C or more, 1 hour|

Determined film
hardness using the
pencil test

ISO/DIS 15184

5% NaCl, 35°C, 240 hours

5% H,S0,, 48 hours

5% NaOH, 48 hours

368.8 Film thickness meter (um)

Sample size = 1, case material = aluminum
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Conclusion f SR o \

There are three primary methods used
for painting gearmotors: spray paint- — )
ing, powder coating, and E-Coat. While
all three can be used, the uniform paint
coverage that E-coat provides allows it
to potentially prevent many problems —— ™ -
that may arise with inconsistent coating
thicknesses. E-Coat paint has a lower e
environmental impact, is easy to scale, \?/
and provides a hardened, electrically it
insulated paint coating to protect gear- i ..- ]
motors for their usage life.

Brother Gearmotors offers E-Coat as
a standard coating on almost all gear-
motor products. They are permanently
sealed for a high-quality finish that en-
sures consistently tough, water-tight,
chemically-resistant units that with- Figure2 Brother Gearmotors offers E-Coat as a standard coating on almost all gearmotor products.
stand harsh conditions.

For more information: Thomas Colacino is an Applications Engineer
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Bridgewater, NJ 08807-0911 gearmotars Gearmotors offers a full line of gearmotors and
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includes interior permanent magnet motors (IPM),
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Phone: (866) 523-6283
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