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ABSTRACT: The work aims to study the temperature field and flow characteristics of molten pool in rotating laser+GMAW
hybrid welding of T-joints, to reveal the generation and inhibition mechanisms of pore defects. According to the optics, electro-
magnetic, heat transfer and fluid dynamics mechanisms, a humerical analysis model of molten pool in rotating laser+ GMAW
hybrid welding of T-joints was established. The temperature field and flow characteristics of the T-joint rotating laser+GMAW
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hybrid welding at rotation frequencies of 50 Hz and 100 Hz were simulated by Fluent software. Then, the screenshots of cross

and longitudinal sections of the joints were compared. From the perspective of process optimization and seam forming, the ef-

fect of different rotation frequencies on the molten pool and keyholes and the inhibition mechanism of pore was discussed.

When the rotation frequency was 50 Hz, the maximum depth of keyhole in the longitudinal section was 5.4 mm. The opening

diameter of the keyhole in the cross section was relatively large. After rotation for a cycle, the keyhole was far away from the

bubble and the bubble could not overflow, forming the pore. When the rotation frequency was 100 Hz, the depth of keyhole in

the longitudinal section was significantly reduced just as the volume of the molten pool. In the cross section, the maximum

opening diameter and the depth of keyhole were reduced respectively just as the size of the molten pool. When the time was

0.097 s, the clockwise vortex in the area above the keyhole was conducive to reducing the sagging phenomenon in the molten

pool and the undercut phenomenon at the weld toe of the vertical plate, inhibiting the pore. With the increase of rotation fre-

quency, the maximum opening diameter and depth of the keyhole decrease, which has a stirring effect on the molten pool, mak-

ing the volume of molten pool smaller.
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Fig.4 Temperature and flow fields at longitudinal section of molten pool at different time (50 Hz)
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Fig.5 Temperature and flow fields at longitudinal section of molten pool at different time (100 Hz)
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