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Abstract: Significant residual stresses are induced after the welding of stainless steel. The mitigation of residual stress is closely related
to the creep behavior of the material. Specimens were obtained from 304 austenitic stainless steel welded plates. The persistent creep and
stress relaxation experiments were carried out under condition of aging temperatures from 763 K to 783 K and stress from 250 MPa to
380 MPa using RWS electronic creep tester. The variations of steady creep rate under different loads were analyzed. The data were fitted
and analyzed to establish the temperature and stress-dependent creep constitutive model based on Arrhenius equation incorporating hyper-
bolic sine functions. The validity and accuracy of constitutive equation were verified. Furthermore, stress relaxation simulation models
considering the creep constitutive equation were developed using ABAQUS to analyze the trend of stress relaxation under varying loads.
The results demonstrate that the average error of the steady creep rate between the constitutive equation and the experimental results is
3.74% , while the average error of stress relaxation simulation is 2. 65%.
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