2022 2023

Hydrogen Embrittlement Susceptibility Based on Stress/Strain triaxiality
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The stress states during various plastic deformations were classified based
on stress triaxiality. The deformation modes were designed respectively, and the triaxial stress
evolution behaviors of high-strength martensitic steels under different deformation modes were
evaluated experimentally by neutron diffraction measurement and numerically using finite element
analysis to investigate the effects of stress triaxiality on the stress-strain responses and
hydrogen embrittlement behaviors. The comparison between experimental measurement and numerical
simulation results suggests that the above method is applicable for evaluating hydrogen
embrittlement susceptibility.
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Figure 1 Schematic illustrations of tensile test specimens. Block arrows and dashed
lines indicate tensile directions and stress triaxiality evaluation range, respectively.
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Table 1 Chemical composition of the steel used (mass%)
C Si Mn P S Cr Mo Ni
0.13 0.21 1.45 0.005 0.002 0.03 0.56 0.05
2
JRR-3 RESA
0.1mm/min 1. 594
10x 5mm  Cd 211
2x 2mm  Cd 110 1
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Figure 2 a) Neutron measurements and b) finite element analysis of the elastic strain
in the tensile direction- displacement response9).
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Figure 3 The Evolution of stress triaxiality for tensile tests9).
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