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Comparison of Busbar Powder Coating Methdds:
Best Practices and Trade-offs

Powder coating of busbars offers several benefits, making it a popular choice for protecting and enhancing
electrical components. Some of the key advantages include:

Durability

Resistant to Corrosion: Powder coating provides a protective layer that resists corrosion and

oxidation, extending the lifespan of busbars, especially in harsh environments.

Impact Resistance: The coating is tough and can withstand mechanical impacts, reducing the likelihood of
damage during handling and operation.

Electrical Insulation

Insulation Properties: Powder coatings can provide excellent electrical insulation, helping to prevent
electrical shorts and maintain safety standards.

High Dielectric Strength: Many powder coatings have high dielectric strength, which is crucial for ensuring
the electrical performance of busbars.

Aesthetic and Functional Finishes

Uniform Appearance: Powder coating provides a smooth, uniform finish with a variety of color and texture
options, improving the visual appeal of busbars.

Customization: The ability to choose from different colors and finishes allows for customization to match
specific design or branding requirements.

Chemical Resistance:
Powder coatings can resist many chemicals and solvents, protecting busbars in environments where they
might be exposed to harsh substances.

Environmentally Friendly

Low VOCs: Powder coating typically contains minimal volatile organic compounds (VOCs), making it more
environmentally friendly compared to liquid paints.

Minimal Waste: Excess powder can be reclaimed and reused, reducing waste and improving efficiency.

Cost-Effective

Long-Term Savings: Although the initial setup for powder coating might be higher, its durability and low
maintenance needs can result in long-term cost savings.

Efficient Application: The powder coating process can be more efficient and quicker compared to traditional
painting methods, reducing production time.

Enhanced Performance

Heat Resistance: Many powder coatings can withstand high temperatures, which is beneficial for busbars
operating in high-current or high-temperature environments.

UV Resistance: Powder coatings can be formulated to resist UV degradation, maintaining performance and
appearance over time.
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Applications Note:

Comparison of Busbar Powder Coating Methods

Methods for Powder Coating Busbars

Electrostatic Spray Powder Coating

Method: Electrostatically charged powder particles are sprayed onto the e
busbars, which are grounded. The charged particles adhere to the '14--«%"'(?
grounded surface due to electrostatic attraction. o EPESN
Best Practices: Ensure uniform coverage by adjusting spray parameters
(voltage, powder flow rate). Preheating busbars can improve powder
adhesion and reduce defects like orange peel.

Trade-offs: Initial setup costs for equipment can be high. Overspray can be
an issue, requiring efficient powder reclamation systems.

Fluidized Bed Powder Coating:

Method: Busbars are preheated and then dipped into a fluidized bed of
powder. The powder particles melt and form a continuous coating on the
surface.

Best Practices: Control preheating temperature and immersion time to
achieve desired coating thickness and uniformity. Use appropriate powder
particle size for smooth finish.

Trade-offs: Limited to coating parts that can be dipped. Thickness control
can be challenging compared to spray methods.

The choice between electrostatic spray or fluidized bed

powder coating is determined by the dielectric strength % (N N
requirement of insulation application. The general rule of | '
thumb is that a high-voltage busbar should be fluid dipped |

to achieve a thickness greater than 0.12 inches. Complicated | L )
shapes should also be fluid dipped for even, thick coating on i
bends and turns. Copper busbars or other components with .l , L _
flat, open geometry are more suitable for spraying. Lﬂ ~ NN

p— - —

Summary

The powdered-coated busbar is placed in an oven to be cured, and when it passes its transition temperature,
the powder chemically reacts by fusing to produce long molecular chains. These chains, which also fuse to
the busbar copper or aluminum substrate, have high cross-link density and molecular weight which makes
them very resistant to material breakdown.

When applied properly, powder coating provides continuous crack-free coverage; high dielectric strength,
and long-lasting insulating properties. It is also resistant to heat and flame, impact, abrasion, moisture,
corrosion, many chemicals, ultraviolet light, and weather extremes. In effect, powder coating provides
insulation and maintains integrity as it forms a “skin-tight” covering around the bus bar surface.
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