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Intermediate frequency induction rectification technology
for thin steel plate welding distortion

LIU Haihua, BAI Yunlong, LI Liangyu, CHEN Haojie, WANG Libin

(Advanced Mechatronics Equipment Technology Tianjin Area Laboratory (Tianjin Polytechnic University ), Tianjin 300387, China)

Abstract; Currently, flame rectification is the predominant method to correct welding deformation of thin
plates in ship superstructure, but it has the disadvantages of low-efficiency, poor operation safety, and difficult
implementation of automation. In order to achieve the automatic control of welding induction thermal correction
of thin steel plate and improve correction accuracy, this study used the simulation software COMSOL
Multiphysics to conduct multi-physical-fields nonlinear coupling simulation of the thin steel plate with the
dimension of 1000 mm x 600 mm x 6 mm, adopted the numerical simulation analysis method to analyze the
temperature field distribution and stress deformation law in induction thermal correction, explored the influence
of electric parameters on the temperature field and correction, and carried out the medium frequency induction
correction test on marine thin plate. Results show that the increase of coil current frequency and current
intensity could effectively increase the rate of temperature rise and improve the effect of thermal correction.
After comprehensive consideration of operation safety, inductive power supply load, and other factors, an
electrical parameter selection scheme for induction thermal correction of sheet welding deformation was
developed , 1i. e., better heating and correction effects can be achieved with the current intensity of 110 ~120 A

and the current frequency of 7 kHz.
Keywords: thin steel plate; numerical simulation; induction thermal correction; electrical parameters; tem-

perature field
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Fig.1 Medium frequency induction rectification model of

thin steel plate
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Fig.3 Welding residual stress and deformation: (a) welding

residual stress; (b) welding deformation
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Fig.5 Deformation measurement
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Fig.7 Temperature curves of the sample points under different

input power flows
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under different input power flows
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