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Coupled Analysis of Hydrogen Transport Within ABAQUS

Chang-Sik Oh and Yun-Jae Kim
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Abstract

In this paper, the coupled model with hydrogen transport and elasto-plasticity behavior is introduced. This
model is implemented to the general-purpose FE code, ABAQUS, via the user-defined subroutine UMAT and
UMATHT. In UMAT, the spatial gradients of hydrostatic stress and hydrogen induced deformation are
calculated, and then are passed into UMATHT. Heat transfer equation within UMATHT is substituted by
hydrogen transport equation including the effects of stress states and strain hardening. To validate this model,
the finite element analyses coupled with hydrogen transport and mechanical loading are performed for the
boundary layer specimens with low and high strength steel properties. The FE results are compared with the
previous studies by Taha and Sofronis (2001).
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Table 2 Values of variables used in hydrogen diffusion

analysis
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