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Smulation of temperature field of laser welding by ABAQUS

HU Zeng-rong, ZHOU Jian-zhong, GUO Hua-feng, DU Jian-jun
(School of Mechanical Engineering, Jiangsu U niversity,Zhenjiang 212013, China)

Abstract: In order © reduce the deformation of welding parts, optimize welding technics, it is necessary © forecast the
themal field of welding process It is proved the finite element-analysis (FEA) is a good method © resolve the problem. After
reviewing the present research of the finite element smulation’and_theoretical calculation of the laserwelding, a physicalmodel for
plate welding was built and its temperature field was smulated|based on ABAQUS, the modeling and meshing method, boundary
conditions and the smulation result were discussed The “smulation results can tell us the temperature of any point of the
workpiece at any tme For a 2mm thick A3 steel\plate, the simulation results are the highest temperature is 3100 C, the
temperature of the pointA 4mm distant from ,the center point of the plate is 150 C under the condition of 2000W laser power and
20mm /swelding gpeed, which are in good agreementwith experimental results and prove that the FEA can be used t forecast the

temperature field of welding process pirecisely
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Fig 1 Geometric features of molten pool and lay hole in laser welding
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Fig 2 Calculation temperature distribution
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Table 1 Relative physical properties of the material
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Fig 3 The coordinate systems of laser beam
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Fig 4 Finite elementmesh for temperature field simulation in laser welding
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Fig. 5 Temperature distribution of workpiece at 0.6s and 1. 2s
Fig.6 Temperature distribution of workpiece at 1. 8s and 2.4s
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Fig. 7 Temperature curve along the center at the end of welding
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Fig. 8 Temperature vs. time curve of plate center
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Table 2 Chemical element of A3

chemical element C Mn Si S P

content 0.14~0.22 030~0.65 <0 30 <0 050 <0 045
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Fig 10 The photgraph of microstructure

a—welding line section 16 *  b—transition zone 2000 * c—welding line zone 500 *  d—welding line
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