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Abstract: 

Hydrogen embrittlement (HE) is a phenomenon that occurs when hydrogen atoms diffuse into the structure 

of metals and cause embrittlement, leading to cracking and failure of the material. This article explores the 

causes of HE, its effects on materials, and the measures that can be taken to prevent HE in industrial 

applications. 

 

Introduction: 

Hydrogen embrittlement (HE) is a complex and often poorly understood phenomenon that has significant 

implications for the mechanical properties and reliability of metals. The problem of HE arises in a wide 

range of industrial applications, including aerospace, energy, and automotive industries. Understanding the 

mechanisms of HE and the measures that can be taken to prevent it is critical to ensure the safe and reliable 

operation of these systems. 

 

Causes and Effects 

HE is caused by the interaction of hydrogen with metals, which can lead to the formation of hydrogen atoms 

that diffuse into the metal lattice. Once inside the metal, the hydrogen can cause a variety of changes to the 

material properties, including reducing its ductility and increasing its susceptibility to cracking and failure. 

The effects of HE can be particularly severe in high-strength steels and other metals that are commonly 

used in demanding applications. 

 

Prevention 

A range of measures can be taken to prevent HE in industrial applications, including careful material 

selection, surface treatments to reduce hydrogen uptake, and the use of coatings or barriers to prevent 

hydrogen diffusion into the material. Other strategies include the use of cathodic protection, the application 

of low-hydrogen welding techniques, and the careful control of the environment in which the material is 

used. 

 

Conclusion 

Hydrogen embrittlement is a complex phenomenon that poses a significant challenge to the safe and reliable 

operation of industrial systems. Understanding the mechanisms of HE and the measures that can be taken 

to prevent it is critical for ensuring the integrity of materials used in demanding applications. By carefully 

selecting materials, applying surface treatments, and controlling the environment in which materials are 

used, it is possible to prevent HE and ensure the long-term performance of industrial systems.[1–30] 
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