Hot Cracking Phenomena In Welds: A
Comprehensive Guide

Hot cracking is a common welding defect that can occur when the weld
metal solidifies. It is caused by the contraction of the weld metal as it cools,
which can lead to the formation of cracks. Hot cracking can be a serious
problem, as it can compromise the strength and integrity of the weld.
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Causes of Hot Cracking

There are several factors that can contribute to hot cracking in welds,
including:

=  The composition of the weld metal

= The welding process

= The welding conditions

= The design of the weld joint

= The presence of impurities
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Composition of the Weld Metal

The composition of the weld metal is one of the most important factors that
can affect the susceptibility of a weld to hot cracking. Weld metals that
contain high levels of sulfur and phosphorus are more likely to hot crack
than weld metals that contain low levels of these elements.

Welding Process

The welding process can also affect the susceptibility of a weld to hot
cracking. Welding processes that produce high levels of heat, such as gas
tungsten arc welding (GTAW) and plasma arc welding (PAW),are more
likely to cause hot cracking than welding processes that produce lower
levels of heat, such as shielded metal arc welding (SMAW) and flux-cored
arc welding (FCAW).

Welding Conditions

The welding conditions can also affect the susceptibility of a weld to hot
cracking. Welding at high temperatures or with high heat input can increase
the risk of hot cracking.

Design of the Weld Joint

The design of the weld joint can also affect the susceptibility of a weld to
hot cracking. Weld joints that are designed with sharp corners or other
stress concentrations are more likely to hot crack than weld joints that are
designed with smooth transitions.

Presence of Impurities

The presence of impurities in the weld metal can also increase the risk of
hot cracking. Impurities such as sulfur, phosphorus, and oxygen can



weaken the weld metal and make it more susceptible to cracking.

Prevention of Hot Cracking
There are several steps that can be taken to prevent hot cracking in welds,
including:

= Selecting a weld metal that is resistant to hot cracking

= Using a welding process that produces low levels of heat

=  Welding at low temperatures

= Using a welding technique that minimizes stress

= Designing the weld joint to avoid sharp corners or other stress
concentrations

= Removing impurities from the weld metal

Selecting a Weld Metal That Is Resistant to Hot Cracking

The first step in preventing hot cracking is to select a weld metal that is
resistant to this defect. Weld metals that contain low levels of sulfur and
phosphorus are less likely to hot crack than weld metals that contain high
levels of these elements.

Using a Welding Process That Produces Low Levels of Heat

The welding process can also affect the susceptibility of a weld to hot
cracking. Welding processes that produce high levels of heat, such as
GTAW and PAW, are more likely to cause hot cracking than welding
processes that produce lower levels of heat, such as SMAW and FCAW.

Welding at Low Temperatures



Welding at low temperatures can also help to prevent hot cracking. The
lower the welding temperature, the less likely the weld metal is to contract
and crack.

Using a Welding Technique That Minimizes Stress

The welding technique can also affect the susceptibility of a weld to hot
cracking. Welding techniques that minimize stress, such as weaving and
backstepping, can help to prevent hot cracking.

Designing the Weld Joint to Avoid Sharp Corners or Other Stress
Concentrations

The design of the weld joint can also affect the susceptibility of a weld to
hot cracking. Weld joints that are designed with sharp corners or other
stress concentrations are more likely to hot crack than weld joints that are
designed with smooth transitions.

Removing Impurities from the Weld Metal

The presence of impurities in the weld metal can also increase the risk of
hot cracking. Impurities such as sulfur, phosphorus, and oxygen can
weaken the weld metal and make it more susceptible to cracking.

Repair of Hot Cracking

If hot cracking does occur, it can be repaired by welding over the crack.
However, it is important to note that repairing hot cracks can be difficult and
may not always be successful.

Hot cracking is a common welding defect that can occur when the weld
metal solidifies. It is caused by the contraction of the weld metal as it cools,
which can lead to the formation of cracks. Hot cracking can be a serious



problem, as it can compromise the strength and integrity of the weld. There
are several factors that can contribute to hot cracking, including the
composition of the weld metal, the welding process, the welding conditions,
the design of the weld joint, and the presence of impurities. There are also
several steps that can be taken to prevent hot cracking, including selecting
a weld metal that is resistant to hot cracking, using a welding process that
produces low levels of heat, welding at low temperatures, using a welding
technique that minimizes stress, designing the weld joint to avoid sharp
corners or other stress concentrations, and removing impurities from the
weld metal. If hot cracking does occur, it can be repaired by welding over
the crack. However, it is important to note that repairing hot cracks can be
difficult and may not always be successful.
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