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ABSTRACT 

Hydrogen embrittlement is believed to be one of the main causes for cracking of steel structures under 

stress. Hydrogen absorbed in iron has been studied from different approaches, both from a theoretical 

and experimental point of view. Several mechanisms have been proposed to explain the behaviour and 

effect of hydrogen in the iron lattice, from hydrogen-enhanced localized plasticity to decohesion 

mechanisms. This behaviour is closely linked to  hydrogen transport, which  is modeled taking into 

account the effective diffusion coefficient, dependent on the  trap density. 

The present work studies the kinetics of hydrogen absorption with low energy traps. This kinds of traps 

represents a vacancy defect in the iron lattice. The methodology is based in Monte Carlo calculations. 

The results show the adsorption/desorption kinetics and establishes the equilibrium constant between 

the hydrogen in lattice and the hydrogen in traps. These parameters are also incorporated in a finite 

element model to simulate the effect of trap density in the crack propagation rate. 
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