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In fusion application, helium embrittlement is a key inducement to deteriorate mechanical performance of
structural steels. To elucidate the mechanisms of helium induced embrittlement of grain boundaries (GBs),
molecular dynamics (MD) was used to simulate GB tensile under the effect of helium bubbles in bcc iron at
atomic level. Stress-strain curves and snapshots of configuration during tensile were extracted to analyze the
mechanisms of GBs embrittlement. The GBs with <100> tilt axis and different misorientation angle which
ranges from 5.5° to 84.5° were investigated under different helium concentration. Effect of misorientation
angle on GB embrittlement was highlighted. The results indicate that the effect of helium bubbles on strength
of GBs have significant dependency on misorientation angle of GBs. The study provides productive guidelines
for the structural steels fabrication from the view of GB engineering.
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