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Definitions:

Welding is a process of joining two or more pieces of metal or
thermoplastics together to form a strong and durable connection. This is
achieved by melting the materials at the joint and allowing them to cool,
forming a solid bond. Welding is widely used in various industries,
including construction, manufacturing, automotive, aerospace, and more.
There are several different welding processes, each with its own
techniques and applications.

» CAD weld, short for exothermic or CAD (Copper-Aluminum-Dispersion)
welding, is a type of welding process used primarily for joining copper
conductors or other metals. This process is commonly employed in
electrical and grounding applications where a reliable, low-resistance
connection is crucial.

> What is an Exothermic Reaction?

The term, exothermic, comes from exo, which is Greek for outside, and thermic,
which means heat, and relates to a chemical reaction that produces heat. All
combustion reactions are exothermic, including fire and explosions. However,
there are less obvious exothermic reactions, such as that between iron and
oxygen that creates rust (iron oxide). This reaction releases heat, making it
exothermic, but the process is so slow that the temperature difference is barely
noticeable.

By contrast, aluminum and iron (I11) oxide can be used to produce molten iron
in a highly exothermic reaction that reaches temperatures of around 2000°C.
This high heat is over the melting point of iron (1535 °C), creating practical
uses such as for joining railway lines together. This exothermic reaction (iron
(ITT) oxide + aluminum — aluminum oxide + iron) shows that iron is below
aluminum in the reactivity series.

Some exothermic reactions require an amount of energy to be applied, called
the energy of activation, to get them started, such as using a flame to make
wood burn. CAD welding uses a heating torch to deliver the energy of
activation to begin the welding process, while exothermic connections between
railway lines can be started with a flint spark and a booster powder to increase
the heat generated.
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CAD Welding applications:

Some common applications of CAD welding include:

1. Grounding Systems:

- CAD welding is widely used for grounding applications in electrical
systems. It creates robust connections for grounding electrodes, grounding
grids, and other components, ensuring effective dissipation of electrical currents
into the ground.

2. Electrical Connections:

- In electrical installations, CAD welding is employed to create permanent
connections between copper conductors. This is particularly important in power
distribution systems, where low-resistance connections are essential for efficient
current flow.

3. Telecommunications:

- CAD welding is used in the telecommunications industry to create reliable
connections for grounding and bonding in communication towers and
equipment.

4. Railways:

- In railway systems, CAD welding is utilized for bonding rail joints to ensure
electrical continuity, which is crucial for signaling and safety systems.

5. Cathodic Protection:

- The process is employed in cathodic protection systems for pipelines and
other structures to create low-resistance bonds between different metal
components, helping prevent corrosion.
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6. Lightning Protection:

- CAD welding is applied in the installation of lightning protection systems,
providing effective grounding and bonding to mitigate the impact of lightning
strikes on structures.

7. Industrial Facilities:

- In industrial settings, CAD welding is used for creating secure electrical
connections, grounding systems, and bonding applications to ensure the safety
and reliability of electrical installations.

8. Water and Gas Pipelines:

- CAD welding is used to create strong connections in the construction and
maintenance of water and gas pipelines, ensuring electrical continuity and
integrity of the piping systems.

9. Construction and Infrastructure:

- In construction projects, CAD welding is employed for various applications,
including bonding rebar, grounding structures, and creating reliable electrical
connections in buildings and infrastructure.

10. Mining:

- CAD welding is used in the mining industry for grounding and bonding
applications, especially in environments where electrical safety is a critical
concern.

It's important to note that CAD welding is chosen for applications where a
permanent, low-resistance connection is crucial. The process's reliability and
durability make it well-suited for situations where the integrity of electrical and
grounding systems is paramount.
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CAD WELDING TYPES OR VARIATIONS:

CAD welding, or exothermic welding, generally refers to a specific type of
welding process that involves the exothermic reaction between metals to create
a molten weld metal. This process is primarily used for joining copper
conductors and other metals. There are different variations or types of CAD
welding, often categorized based on the specific application or materials
involved. It's important to note that while CAD welding is a specific process,
the terminology used to describe it may vary, and different companies may have
their own branding or terminology for similar processes. The key element in
CAD welding is the exothermic reaction that generates heat to melt the welding
materials and form a strong, durable connection between the joined metals.

Here are a few types or variations of CAD welding:

1. Exothermic Welding:

- This is the general term used to describe the process of joining two metal
parts using an exothermic reaction. It is commonly used in electrical grounding
and bonding applications.

2. Copper Welding:

- CAD welding is frequently used for copper-to-copper connections. The
exothermic reaction creates a molten weld metal that forms a strong and durable
bond between copper conductors.

3. Aluminum Welding:

- In some cases, CAD welding is adapted for aluminum-to-aluminum
connections. The process involves a specialized mixture of aluminum powder
and other components to facilitate the exothermic reaction.
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4. Copper to Steel Welding:

- CAD welding can be employed to join copper conductors to steel structures
or components. The process creates a metallurgical bond between the dissimilar
metals.

5. Graphite Mold Welding:

- The CAD welding process often involves the use of a graphite mold. The
mold serves as a container for the welding materials and helps shape the molten
metal during the reaction.

6. Rail Welding:

- CAD welding is commonly used for welding rail joints in railway tracks.
This ensures a strong electrical connection and helps prevent issues related to
signal integrity and safety systems.

7. Custom Mold Welding:

- Depending on the specific requirements of an application, custom molds
may be designed to accommodate unique shapes or configurations for the CAD
welding process.

8. Portable Welding Kits:

- Some CAD welding systems come in portable kits that include all the
necessary components for on-site applications. These Kits often include molds,
welding materials, and an ignition system.
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Copper CAD Weld

Typically refers to a specific type of electrical connection method known
as exothermic welding, which is also referred to as CADWELD.
CADWELD is a brand name associated with exothermic welding
products.

Advantages of Copper CAD Welding:

1. Low Resistance: The exothermic welding process creates a low-resistance,
high-conductivity connection between conductors.

2. Durability: The resulting weld is durable and resistant to corrosion, providing
a long-lasting connection.

3. Permanent Connection: The weld forms a metallurgical bond, making the
connection permanent and robust.

4. Suitability for Copper Conductors: Exothermic welding is particularly
suitable for copper conductors commonly used in electrical systems.

5. Versatility: Exothermic welding is versatile and can be used for a variety of
applications, including grounding, bonding, and electrical connections.
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Applications of copper cad weld:

- Grounding Systems: Exothermic welding is often used to create reliable
grounding connections in electrical systems.

- Railroad Bonding: It is employed in bonding rail joints in railway tracks.

- Electrical Connections: CADWELD is used for creating high-quality electrical
connections in various industries.

It's important to note that CADWELD is a specific brand name associated with
exothermic welding products, and there are other manufacturers that produce
similar exothermic welding materials and equipment. The term "Copper CAD
Weld" is often used generically to describe the process of exothermic welding
involving copper conductors.

Copper CAD welding Kits:

are typically designed to provide all the necessary components for performing
exothermic or CAD welding specifically on copper conductors. These Kits are
commonly used in applications such as electrical grounding, bonding, and other
scenarios where creating a reliable, low-resistance connection is crucial. The
contents of a copper CAD welding kit may vary by manufacturer, but they
generally include the following components:

1. Welding Materials:
- Copper Powder: The primary material for creating the molten weld metal.

- Ignition Powder: Initiates the exothermic reaction.

2. Graphite Mold:

- A mold made of graphite that serves as a container for holding the welding
materials and shaping the molten metal during the reaction.
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3. Flint Igniter or Ignition System:

- A device to ignite the ignition powder and initiate the exothermic reaction.
Some kits may use a flint igniter, while others might have an electrically
initiated system.

4. Safety Gear:

- Depending on the kit, there may be safety equipment included, such as
gloves, goggles, and other protective gear.

5. Brush or File:

- Used for cleaning and preparing the surfaces of the copper conductors before
welding.

6. User Manual or Instructions:

- Guidance on how to use the kit, including safety precautions and step-by-
step instructions for the CAD welding process.

7. Portable Carrying Case:

- Some kits come in a portable case for easy transportation and storage of the
components.

8. Optional Accessories:

- Depending on the specific Kkit, there may be additional accessories, such as
clamps or handles to secure the conductors during the welding process.

When selecting a copper CAD welding kit, it's important to consider the
specific requirements of your application, the size of the conductors you'll be
working with, and the quantity of welds needed. Different kits may be available
for various conductor sizes, and some kits may be more suitable for specific
industrial or commercial applications.

It's recommended to follow the manufacturer's instructions carefully and adhere
to safety guidelines to ensure proper and safe use of the CAD welding kit.
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Equipment required for cad weld

The implementation of exothermic welding requires at least the following
equipment:

Graphite mold Handle clamp for mold

Metal powder and Obturation disk Manual Flint ignitor

As well as individual safety equipment:
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The process of copper cad weld typically involves the
following steps:

1. Preparation: The conductors that need to be joined are cleaned and prepared.
This involves removing any oxidation or contaminants from the surface.

2. Mold Preparation: A graphite or ceramic mold is used to contain the molten
metal during the welding process. The mold is designed to shape the final weld,
ensuring a proper fit for the conductors.

3. Positioning Conductors: The prepared conductors are placed in the mold,
ensuring proper alignment and contact.

4. CADWELD Material: A specific CADWELD welding material, often in the
form of a pre-measured graphite crucible containing a mixture of copper oxide
and other components, is placed on top of the conductors in the mold.

5. Ignition: An ignition source, usually in the form of a flint igniter, is used to
initiate the exothermic reaction. The reaction generates extremely high
temperatures, causing the CADWELD material to melt and fuse with the
conductors.

6. Cooling: After the molten metal solidifies, the weld cools down. The mold is
then removed, leaving behind a permanent, high-quality electrical connection.
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According to my work as an engineer in the department of electricity power
transmission department, | chose this topic for the report because it is one of the
most important process in our part.

I respectfully ask your committee to accept a some of pictures of my works.
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https://www.nvent.com
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https://www.twi-global.com

https://www.exothermicweld.com/Exothermic-Weld.pdf

https://www.amiableimpex.com
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