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Assessment of Effective Factor of Hydrogen Diffusion Equation Using FE Analysis
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Abstract: The coupled model with hydrogen transport and elasto-plasticity behavior was introduced. In this paper, the
effective factor of the hydrogen diffusion equation has been described. To assess the effective factor, finite element (FE)
analyses including hydrogen transport and mechanical loading for boundary layer specimens with low-strength steel
properties are carried out. The results of the FE analyses are compared with those from previous studies conducted by
Taha and Sofronis (2001).
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Table 1 Values of variables used in hydrogen diffusion
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Table 2 Analogy of variables between the heat transfer
analysis within ABAQUS and the hydrogen
diffusion analysis
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53 A4

Heat transfer analysis | Hydrogen diffusion analysis
variable | Description |variable Description
U(@) |Thermal energy | U(c) |Chemical potential
T Temperature CL Interstitial
hydrogen
concentration
G, Specific heat | Di/D,; | Ratio of effective
diffusion constant
P Density 1 Unit
k Conductivity Dy Diffusivity
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Fig. 4 FE results of hydrogen concentration in NILS
and hydrostatic stress vs distance x/b
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Fig. 5 Present FE results of the boundary layer specimen
with full equation (a) constant and (b) zero flux
hydrogen concentration boundary conditions
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Fig.7 Present FE results of the boundary layer specimen with
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Fig. 8 Present FE results of the boundary layer specimen
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