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Abstract: [ Objectives ] The welding residual stress seriously affects the mechanical properties and fracture
strength of welded structures, so it is necessary to accurately evaluate and reduce the stress. [ Methods ] The
welding residual stress and residual stress after annealing heat treatment of T-shaped joint with multipass
welding of EH550 steel with thickness of 30mmwere measured by non-destructive X-ray diffraction method,
The macroscopic metallography of the examined T-shaped joint was obtained by means of wire-cutting and
corrosion polishing. Based on the macroscopic metallography of the examined T-shaped joint weld, the finite
element mesh model was established in ANSYS, and the rolling stress of EH550 was taken as the initial state
for transient welding thermo-elastic-plastic finite element analysis, and the predicted residual stress of ex-
amined T-shaped joint and measured results were compared. Later, based on welding FE computation, anneal-
ing heat treatment was computed with considering material creep, and the influence of heat treatment paramet-
ers on welding residual stress was examined. [ Results | The predicted residual stress after welding and an-
nealing heat treatment is in good agreement with the measured data. After heat treatment, the extreme residual
stress decreased from more than 500 MPa to 105 MPa. [ Conclusions ] The relevant research results can be
used for the accurate evaluation and analysis of the welding residual stress of high strength steel plate and the
formulation of the process of eliminating the residual stress by annealing heat treatment.

Key words: high strength steel thick plate welding; heat treatment; rolling stress; residual stress testing;
numerical simulation of residual stress
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Table 2 Welding process parameters of the joint

JRIE LERTIN HE/V JEPEY/(mm-s™)
FTIRSR 215~239 31.4~332 3.42~3.96
I 215~250 32.5~32.7 4.21~597
0 R 215~238 30.8~32.6 5.88~7.84
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Fig. 4 Measuring point position of the upper surface of the bottom
plate and the vertical plate

4D

400 PAAF /mm
B S JRAR N R A E

Fig. 5 Location of measuring points on the bottom surface of the
bottom plate
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Fig. 6 Residual stress testing of the upper surface of the base plate
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Fig. 10 T-joint finite element model
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Fig. 14 Distribution of initial stress in plate thickness direction
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Fig. 15 Elastic strain application in X direction
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