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ABSTRACT : The aim of this work was to study the changes in laser welding thermal field of D500 steel. ANSYS finite ele-
ment software was used for simulating the welding thermal field of laser welding of D500 steel with a thickness of 5 mm, and
evenly distributed Ellipsoid-Cylinder hybrid heat sources were used to build the laser welding heat source model to perform
simulation calculation for the laser welding thermal field of D500 steel. The results were comparatively analyzed with the weld
seam shape and dimensions obtained by the experiments. The results showed that the consistency between the weld seam sec-
tional dimensions obtained by simulation and the experimental results reached up to 95% . This study verified the applicability
of the Ellipsoid-Cylinder hybrid heat source model in the simulation of laser welding thermal field of D500 steel, and provided
an effective way for predicting the weld seam shape and dimensions of D500 steel under different welding conditions.
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Fig. 1 Laser welding device
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Table 1 Chemical composition of D500 steel

%
JLE Al C Fe Mn Nb
R <0.015 =<0.1 98 <0.16 <0.09
JT P Si S Ti V

R =<0.025 =0.3 =0.01 =0.15 =0.20
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Fig. 2 The finite element model for laser welding of D500 steel
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Table 2 Thermo-physical property parameters of D500

steel
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(kg'm™)  (Wem™C')  (Jekg'-C™)
20 7870 35.5 460
250 7870 36.6 480
500 7870 32.75 530
750 7870 26.75 675
1000 7870 25.5 670
1500 7870 25.5 700
1700 7870 140 780
2500 7870 140 820
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Fig. 3 Macro metallurgical structure of welded joint by laser

welding
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Fig. 4 Temperature distribution on the surface of the welded part
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Fig. 6 Comparison of the simulated and experimental weld seam

shape
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