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Although the fundamental concept of welding is rather simple, we categorise them by the energy source used. As we break these subcategories down even further, we can dive deeper into the operating principles behind each separate method.

Arc Welding
Arc welding includes some of the most well-known welding processes and these are most likely what come to mind when visualising the welding process in general. In these processes, an electric arc generates heat between the electrode and the metal to be welded. The electrode may be consumable or non-consumable, and its power source can vary from alternating (AC) to direct current (DC).
MIG/MAG Welding
Gas metal arc welding (GMAW), also known as MIG/MAG welding (metal inert gas/metal active gas), uses a continuous wire electrode fed through a welding gun. As the electric arc melts the electrode wire it is then fused along with the base metals in the weld pool.
Shielding gas is simultaneously supplied to the weld area to create a protective layer from atmospheric contamination.
The simplicity of this welding technique allows it to be one of the preferred choices for industrial welding, manufacturing, construction and for the automotive sector. GMAW has pretty much replaced atomic hydrogen welding (AHW), mainly because of the availability of inexpensive inert gases.
TIG Welding
Tungsten inert gas welding uses a non-consumable tungsten electrode and an inert shielding gas. In contrast to MIG/MAG welding, using separate filler metal in TIG welds is optional and depends on the project.
The gas tungsten arc welding (GTAW) process creates accurate and high-quality welds with great penetration making it suitable for several applications, such as aerospace and automotive industries. While TIG welding has a steeper learning curve than MIG welding, the many adjustable features and functions of a TIG welder make it a very versatile process.

Shielded Metal Arc Welding
Shielded metal arc welding (SMAW) also known as manual metal arc welding (MMAW/MMA) or just stick welding, uses a consumable flux-coated metal electrode to join metals.
As we strike the electrode with the base metal, it creates an arc that melts down the materials in the weld pool. The flux releases a shielding gas to protect the weld metal from contamination. Slag deposits are removed after the cooling process using common shop tools such as a wire brush.
SMAW is a reliable welding process that offers versatility in welding different metals and various conditions. It’s also portable and lightweight, with no need for a gas tank as with some of the other welding methods mentioned previously. The welding electrode comes as a welding rod, making it perfect for tight spaces and awkward welding positions.



Flux-Cored Arc Welding
Flux-cored arc welding (FCAW) is an automatic or semiautomatic process that uses a welding electrode that contains a flux core that acts as a shielding agent. Additional protection from contaminants is called dual-shielded FCAW, wherein a shielding gas is used along with the flux-cored electrode.
FCAW is well-suited for ferrous metals and operations requiring little pre-cleaning. It is best used for repairs, pipes, shipbuilding, outdoor and underwater welding because of its incredible protection from external conditions.
Although FCAW and GMAW are two separate welding types, the only major difference lies in shielding the weld zone using electrodes and shielding gases.

Gas Welding
Gas welding, or oxy-fuel welding, is one of the oldest forms of heat-based welding that uses oxygen and fuel gases to join metal surfaces. This welding method typically uses acetylene or gasoline as its fuel gas, which makes it known as oxyacetylene, oxy-gasoline welding. Other gases, such as hydrogen and propane, can be used to braze and solder non-ferrous metals but they do not generate enough heat to melt steel.
A unique property of gas welding is that it doesn’t run on electricity, making it a viable choice if it isn’t available. This welding method allows fusion between ferrous and non-ferrous metals and allows the welding of both thin metal sections and steel plates. The process is relatively easy to learn and low-cost in nature.
The same equipment can be used for oxy-fuel cutting when adjusting the gas flow to manipulate the flame profile.
                        Plasma WeldingArc Welding
Plasma arc welding works in a similar concept to TIG welding, but the torch is designed in a manner that the inert gas exits the nozzle at a higher velocity in a narrow and constricted path. Plasma is created as the arc is struck with the inert gas, ionising as it flows into the region. This leads to welding temperatures up to 28000 °C, which can melt any metal. The high operating temperatures of plasma torches (along with gas torches), enable the processes to be used for welding and cutting.
Plasma welding is one of the cleanest welding techniques since the highly concentrated heat creates a narrow bead, which results in minimal spatter. It’s perfect for applications such as aerospace manufacturing that require pinpoint precision. Plasma welding is one of the most sought automated welding processes since it operates at low running costs while providing accurate and neat welds.

Submerged Arc WeldingWelding
Submerged arc welding (SAW) works similarly to SMAW, which protects the weld metal by using flux. The welding technology behind this automatic or semiautomatic welding process uses a separate flux hopper that deposits granular filler metal to the weld.
This welding technique creates stable and clean welds, which makes it better than most conventional manual welding processes. It’s an excellent choice for metals such as nickel, steel, and stainless steel and is often used for manufacturing pipes, pressure vessels and boilers.


Resistance Welding
Resistance or pressure welding uses the application of pressure and current between two metal surfaces to create fusion. Workpieces are placed in contact together at high pressure with a current passing through the contact point. The resistance in the metals generates heat which fuses together the metal surfaces of the workpiece.

Spot Welding
Resistance spot welding (RSW) uses two electrodes to press together overlapping metals while a welding current is applied through the resistive metals. Heat is generated and the metal surfaces fuse together to create a weld joint in the shape of a button or nugget.
Metals are fused using large amounts of energy in a short time span (approx. 10-100 milliseconds) joining the workpieces almost instantaneously. The area around the weld nugget stays unharmed by the excessive heat, thus the heat-affected zone is minimal with spot welding.
Spot welding is most often automated by using welding robots. This makes it one of the most efficient welding methods used in assembly lines and thus an attractive choice for the automotive, electronics and manufacturing industries.

Seam Welding
 SeaSeam welding is a subcategory of spot welding that uses two electrode wheels to apply pressure while current is applied through the workpiece. The welding machine can create individual weld nuggets to the workpiece by applying current at intervals, or it can be continuous, depending on the project.
The joints created by resistance seam welding are tight and the process is incredibly fast and clean, making it an ideal choice for automated welding. The sheet metal industry uses seam welding to manufacture tin cans, radiators and steel drums.

                      Laser Weldinger Beam Welding
Laser beam welding (LBW) uses, as the name suggests, a laser beam as a concentrated heat source to melt metals and create welds. LBW’s high power density results in small heat-affected zones. The spot size of the laser ranges from 0.2 to 13 mm which makes it suitable for welding materials with varying thicknesses, generating a better result than conventional welding process.
Laser welding rapidly creates high-quality welds under fine tolerances. The process is generally automated and is used by the automotive, medical and jewellery industries.
Although one might think that since oxy-fuel and plasma torches can be used for both welding and cutting, this applies to laser torches as well but this is generally not the case. A standard laser cutting head cannot be used for welding and a laser welding head cannot meet the cutting speeds and quality demanded in most industrial applications.

Electron Beam Welding
ElectElectron beam welding (EBW) is a fusion welding process where electrons generated by an electron gun are accelerated to high speeds. The electron beam creates kinetic heat as it contacts the base metals, causing them to melt and form a weld pool. A weld is created as the joint cools down. This welding procedure is performed in a controlled vacuum to prevent the beams from scattering.
Electron beam welding offers precision, making it a valuable process for applications requiring minimal distortion. Some of its applications include electronic components, aircraft parts, storage tanks and bridge components. EBW allows to weld materials that are prone to contamination.
Friction WeldingWelding
Friction welding is a solid-state process that uses, as the name suggests, friction to fuse metals together. Unlike most welding processes, it doesn’t use a welding torch, welding rods or a shielding gas to create welds. The process only uses the heat generated from high rotational, vibrational or lateral contact speeds between two clean metals to create a bond. The metal residue formed during this procedure is removed after the cooling process.
The welding equipment used in friction welding is more eco-friendly than other methods as it doesn’t emit harmful welding fumes or release toxins into the atmosphere. Its simplicity makes it a great option for welding drill bits, connection rods, axle tubes and valves.

