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Influence of Yield Stress on the SCC Creep Mechanical Field and Growth
Rate at the Tip of 304 Stainless Steel
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Abstract. In order to investigate the influence of material plasticity on the creep field of SCC crack tip, a finite element
model of SCC crack tip creep field was established by using compact tensile specimens of 304 austenite stainless steel. The
influence of yield strength of different materials on crack tip creep and creep rate was studied by ABAQUS numerical
simulation software and by using yield strength to characterize the plastic change of materials. The results show that the
high creep variable area is mainly distributed in the near crack tip area, and the yield strength has a great influence on the
creep field of SCC crack tip. With the increase of yield strength, the creep variable and creep rate of crack tip also
increase. With the continuous advance of creep, the creep rate tends to the same level. With the continuous increase of
time, the creep rate changed little, and the crack growth rate increased linearly with the crack length.
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Fig.2 Schematic diagram of finite element mesh model and observation path of CT specimen
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Fig.3 Distribution cloud diagram of crack tip creep variable under different yield strength
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Fig.4 Effect ofyield stress on creep in growth direction
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Fig.5 Effect ofyield stress on creep in circumferential direction
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Fig.6 Effect ofyield stress on creep at crack tip
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Fig.9 Relationship between the yield stress and the crack growth
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