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Achieving Accuracy in Metal Hardness
Testing for Welds and Heat Affected Zones
Dangers of potential defects in Heat Affected Zones
Metal Testing Heat Affected Zones can prevent from various dangers beyond potential defects in weld
quality. Some of the dangers that can be prevented are:

Microstructural Changes
The heat from welding can alter the microstructure of the metal in the HAZ, leading to changes in
mechanical properties such as hardness, brittleness, and ductility. This alteration can compromise the
overall structural integrity of the metal, making it susceptible to failure under stress.

Residual Stresses
Welding induces residual stresses in the HAZ, which can remain even after the welding process is
complete. These residual stresses can lead to distortion, warping, and cracking of the material over time,
particularly in critical applications where dimensional accuracy is crucial.

Corrosion Susceptibility
The altered microstructure and residual stresses in the HAZ can increase the metal's susceptibility to
corrosion. This is particularly concerning in environments where the metal is exposed to corrosive agents
such as moisture, chemicals, or saltwater. Corrosion can weaken the material and compromise its structural
integrity.

Hydrogen Embrittlement
During welding, hydrogen can be absorbed into the metal in the HAZ, especially in high-strength steels.
This hydrogen embrittlement phenomenon can significantly reduce the material's toughness and ductility,
making it prone to sudden brittle failure, even under relatively low loads.

Cracking
The combination of microstructural changes, residual stresses, and hydrogen embrittlement can increase
the likelihood of cracking in the HAZ. Cracks may propagate from the weld zone into the surrounding
material, compromising the integrity of the entire structure and posing safety hazards.
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Overall, understanding and mitigating the dangers associated with heat affected zones is essential for
ensuring the reliability, durability, and safety of welded structures and components. Employing appropriate
welding techniques, materials, and inspection methods can help minimize these risks and maintain the
integrity of the metal.

The Ultrasonic Contact Impedance (UCI) principle is a proven hardness testing method well-suited for
assessing the hardness of welds and HAZ. Specifically designed for this purpose, Equotip UCI is a portable
hardness tester. It offers a reliable means of measuring hardness, ensuring the integrity of welds and HAZ.

By utilizing Equotip UCI, professionals can confidently assess the quality of welds and HAZ on-site,
providing immediate feedback and facilitating timely interventions if necessary. This portable solution
empowers professionals to make informed decisions, ultimately contributing to safer and more robust
welding processes.
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