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Abstract: When austenitic stainless steel works in corrosive medium, it is easy to generate stress corrosion crack if residual
stress exists in welded joint, so stress relief treatment is needed. The influence of different stress relieving methods and their
combinations on residual stress of 304L stainless steel welded joint are studied experimentally. The results show that both
the simple stress relief annealing method and the mechanical vibration aging treatment can effectively relieve the peak stress
of the weld and weld toe, the stress peak drops are equivalent, and the stress relief annealing method relieves stress more uni-
formly. Compared with the simple vibration aging treatment, the decrease of stress peak of vibration aging + stress relief an-
nealing method are not obvious, compared with the vibration aging after the first annealing, the stress peak of the weld re-
duces slightly. Compared with the simple stress relief annealing method, the stress relief annealing + vibration aging method
results in a significant decrease in the stress peak.
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Table 1 Chemical composition of 304L stainless steel plate and elec-

trode(wt, %)

k0% C S p Si Mn Cr Ni
304L 0.02 0.001 002 029 160 1830 11.1
E308L  0.02 0.005 0.14 072 129 1991 9.1
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Table 2 Welding process parameters

42 A EMER RERRE IR AR
Jrid Ji ®/mm A unv y/mm-min~!
SMAW  E308L 4.0 140~160 20~26 =60

3 304L AEWFERE

Table 3 Mechanical Properties of 304L stainless steel

KERE  R,/MPa R /MPa A% Z1%
i) =i 345 646 56.0 74
JRaE I 370 550 40 65

1 EE40 mmit
Fig. 1 Test piece with wall thickness of 40 mm
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Fig.2 Groove form
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Fig.3 Working principle of mechanical vibration aging
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Fig. 4 Mechanical vibration aging treatment
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Fig.5 Location of residual stress measurement by blind hole method
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Fig. 6 Residual stress detection
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Fig. 7 Comparison of residual stress between as welded and as welded
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Fig. 8 Comparison of residual stress between as welded and as welded
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Fig. 9 Comparison of residual stress between stress relief heat treat-
ment + vibration aging and vibration aging + stress relief heat treat-

ment
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