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Overview of Flexbraid Busbar Technology
Understanding the What, Why, Where and How

Flexbraid busbar technologies provide important design options for a widening range of applications across
multiple industry segments. This Applications Note includes an overview of flexbraid technology, a look

at where and why flexbraid busbars have advantages, and an exploration of some of the key factors for
achieving success with flexbraid busbars.

What is a Flexbraid?

Flex braids, also known as flexible busbars ground straps, earthing braids, jumpers, flexible connectors,

or simply “flexbraids,” are electrical connectors made of multiple strands of copper wire that are braided
together. Unlike cables, braids don't have extruded jackets. This enhances their flexibility and can allow for
tighter bends to be made than traditional cables.

Flexbraids can be flat or round (rope) and are normally
assigned an AWG size. The wires can be bare or plated
with another metal such as Tin or Silver.

These braids are designed to be highly flexible and
are used to connect various components in electrical
systems. They can be used for grounding or current
carrying application.

Due to not having an extruded jacket, on the flex braid, the insulating material can be selected for the specific
project requirements. High voltage insulation can be easily selected and assembled onto the braid. Custom
colors and marking can be added to assist installation and maintenance personnel.

Why are Flexbraid Busbars Helpful?

Flexibility: Flexbraids can bend and twist without breaking or losing their conductivity. They can be used for
grounding or current carrying application. Flex braids do not have a minimum bend radius, where wires with
crimped ends and an extruded jacket can require 8x OD of wire or more. This allows them to bend to fit into
smaller areas than standard wires or cables

Current Carrying Capacity: The multiple strands of copper wire in a flexbraid carry more current than the
equivalent single strand wire. This is particularly important in busbar applications where high currents need
to be conducted efficiently.

Connection: Flexbraids are used to connect different parts of a busbar system. They can be used to connect
busbars to other busbars, to equipment, or to ground. Their flexibility is useful in absorbing large tolerances
for mating components.
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Thermal Expansion: In busbar systems, temperature variations can occur due to the flow of high currents.
Flexbraids can accommodate thermal expansion and contraction without breaking or causing stress on the
connected components.

Vibration Dampening: In applications where vibration is a concern, such as in mobile or transport systems,
flexbraids can act as a vibration dampener, reducing the likelihood of mechanical stress on the electrical
connections.

Corrosion Resistance: Many flexbraids can be plated with tin or silver, or coated with a corrosion-resistant
material to protect them from environmental factors that can degrade electrical connections over time.

In busbar applications, flexbraids are often used to connect rigid busbar
sections together, to connect rigid busbars to electrical equipment, or
to establish grounding connections.

For example, as shown, flexbraids can be used to connect horizontal to
vertical termination points. While they are not intended for constant
flexing, flexbraids are quite useful for handling a range of assembly
tolerances and irregular geometries.

Flex braids help ensure a secure and durable electrical connection in
these challenging conditions, making them a common choice in various
industrial and electrical settings.

Where are Flexbraid Busbars Used?
Increasing number of industries are turning to the use of different types of flexbraid busbars to take
advantage of the benefits listed above. The configuration flexibility, current-carrying capacity, durability,
and cost effectiveness of flexbraid busbars make them essential components in
modern electrical and electronic systems across various sectors, such as:

« Automotive and Transportation - especially with the rise of EVs and other
eMobility applications

+ Renewable Energy - such as solar power and wind power i
« Industrial Machinery - heavy factory machines, robots, precision machine tools, etc.
« Rail and Transit - including trains, trams, and buses

« Marine and Offshore - including marine shipping, ferries, shipbuilding, etc.
« Telecom - data centers, hyper-scale cloud computing, Al deployments, etc.
« Heavy equipment - mining, construction, agriculture, etc.
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Key Design Considerations for Flexbraid Busbar Success

Choosing the Best Approach
Flat braids offer flexibility in 2 axis and limited flex in the 3rd, while rope braids offer more flexibility in all 3 axis.

Flat Conductors Rope Style Conductors

Understanding AWG Wire Size and Current Ratings
Conductors such as cables and braids that use round wire are assigned a size according to the American Wire
Gauge (AWG). This makes it easier to tell if one conductor is larger or smaller than another without actually

physically measuring it, which can be extremely important if the conductor was live (under power ). AWG
ratings also helps to match cables and termination devices such as compression lugs.

Conductors such as cables and braids that use round
wire express their total area in circular mil area (CMA),
where 1,273,239 CMA's = 1 Square inch. Therefore it COPPER WIRE RESISTANCE
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Customization Opportunities with Flexbraid

Custom Termination Options

The nature of flexbraid enables a wide range of standards and/or custom termination alternatives. For
example, as shown below, these can range from easily attaching a variety of compression lug ferrules up to
creating full-custom, form-fit-function replacements for existing power connections.

Cnmpres:r.iun Lug Ferrules Full-Custom Replacement
Using C102 or C110 Copper for High-Failure Power Connector
Summary

Flexbraid busbars offer an excellent solution when system designers and engineers need to accommodate
high levels of vibration and/or long duration cycles of vibration. Physically rigid connections, even with the
addition of dampening pads and mounts, can still succumb to vibration related failures over an extended
period of time.

In contrast, the inherent flexibility and configuration options with flexbraids make them an ideal choice
for overcoming challenges with vibration and assembly tolerances, while at the same time simplifying
assembly, reducing cost, and improving maintainability.

The key to success with custom flexbraid busbars is starting with a basic understanding and then working
with a busbar design and manufacturing partner that has deep knowledge of the technology, along with
a comprehensive end-to-end design approach and vertically integrated, highly scalable manufacturing
capabilities.
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