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Effect of welding parameters on residual stress of Q345 steel plate welding
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(1. School of Mechanical Engineering, Southwest Petroleum University, Chengdu 610500, China;
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Abstract: In order to study the effect of welding parameters on residual stress of Q345 steel plate, the
simulation has been performed on the welding seam structure of 8 mm thick plate after the flux-cored wire
semi-automatic welding. The different welding parameters are set within the range of empirical values to
analyze the residual stress distribution of the plate in the transverse and thickness directions. The results show
that the maximum transverse residual stress is located in the heat affected zone and tends to decrease with
increasing welding speed and decreasing welding interpass temperature. The maximum residual stress along the
thickness direction is 115.92 MPa, which is located in the middle layer of the flat plate and tends to increase
with increasing welding speed. The residual stress in the transverse direction is much larger than that in the
thickness direction. According to the distrubution of welding residual stress, the functions of the maximum
welding residual stress in the transverse and thickness directions are fitted and verified by the binary regression
analysis method. Based on the multi-factor fitting model, the comprehensive influence law of welding speed
and welding interpass temperature on welding residual stress is obtained. By studying the variation trend of
residual stress, the range of process parameters with minimum welding residual stress can be selected to optimize
the welding parameters, which guides the selection of welding parameters for Q345 steel plate welding.

Keywords: residual stress; plate welding; 345 steel; binary regression analysis; welding parameter
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Fig. 1 Plate welded joint structure and welding model; (a)

plate welded joint structure; (b) plate welding model
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Table 2 The calculated values of the welding interpass

temperature and welding speed
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Fig.2 The distribution of transverse residual stress at different
welding speeds under the same welding interpass
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Fig.3 The distribution of thickness residual stress at different
welding speeds under the same welding interpass

temperature
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The maximum residual stress values of different

welding interpass temperatures and welding speeds
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Table 4 Simulation values and calculated values of mathematical models
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