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ABSTRACT: The work aims to study the effect of different laser power parameters in Laser+GMAW hybrid welding on the re-
sidual stress in aluminum alloy T-joint, so as to improve the welding performance. A numerical analysis model for evaluating re-

sidual stress in T-joint of aluminum alloy subjected to LasertGMAW hybrid welding by considering thermal-elastoplastic theory,
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heat transfer and geometric characteristics of T-joint. The arc heat input and droplet enthalpy were characterized by a double el-

lipsoid heat source model, and the cone heat source model was used to describe laser deep fusion welding. Based on the T-joint

model, the residual stress of 12 mm thick aluminum alloy welded by lasert GMAW was simulated with ANSYS finite element

software, and its distribution characteristics were studied. The residual stress in the T-joint was measured with X-ray diffraction

techniques to verify the accuracy of the model. At the same time, the effect law of aluminum alloy T-joint on the residual stress

under different laser power process parameters was compared. When the laser power was 2, 3, 4 and 5 kW, the maximum longi-

tudinal residual stress along path L3 of the T-joint of aluminum alloy was 270, 263, 258 and 251 MPa, respectively, and the

maximum value of Von-Mises equivalent stress was 265, 261, 257 and 250 MPa respectively. The results show that the

post-welded weld A has obvious heat treatment effect on the weld, and the stress is obviously reduced. The peak value of trans-

verse residual stress and thickness residual stress is smaller than that of longitudinal residual stress in T-joint weld and near seam

area, and the peak tensile stress of weld and near weld area decreases with the increase of laser power.

KEY WORDS: numerical simulation; T-joint; residual stress; aluminum alloy; hybrid welding
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