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Abstract : The welded joints of hull high—strength steel are subjected to thermal cycle, jig restraint and cooling

shrinkage simultaneously during block assembly. Residual tensile stress tends to concentrate near the

weld toe, fusion line and clamping boundary, which affects subsequent closing accuracy and fatigue

safety. This paper analyzes the finite element modeling method for hull plate butt joints, sorts out the

influences of heat input, welding sequence and constraint release amount on stress distribution, and

proposes a regulation method combining moderate heat input, symmetric block backstep welding and

two-stage fixture release to control residual stress. Calculation scenarios show that the combined

working condition can limit the peak longitudinal tensile stress to approximately 285 MPa, reduce the

transverse tensile stress outside the weld toe to 139 MPa, and keep the maximum deflection of plate

surface at 1.90 mm. This method is suitable for the comparison and selection of process parameters

of long welds of EH36 hull high—strength steel.
Keywords : hull high-strength steel; welding residual stress; numerical simulation; heat input; regulation

method
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