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Numerical simulation of EBW pool fluid flow field
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Abstract; Gauss area and rotary Gauss decay body hybrid heat source model was established
based on the seam feature of nail-shaped electron beam welding (EBW). The weld pool fluid flow
field in EBW was simulated numerically with the finite element software ANSYS FLOTRAN CFD.
The vortex flow of liquid-state metal in weld pool under temperature field, interaction among electron
beam, weld pool and liquid-state metal vapor, electron beam keyhole effect and energy transmission
patterﬁ of keyhole wall as well as liquid-state metal flow mechanism along welding penetration were
investigated. The welding specifications (60 kV accelerating voltage, 30 mA electron beam current
and 8 mm/s welding speed) of 316L stainless steel were obtained by simulation calculation and
solution that inputs thermophysical properties of 316L stainless steel into hybrid heat source model.
Applying the above specifications, the welded joint tensile strength of 316L stainless steel specimen

reached 425 MPa, which satisfys the design requiremént. The comparison result of simulated weld
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shape and actual weld shape indicates that numerical calculation results is in accordance with actual

testing results, which proves the validity and applicability of the heat source model.
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Tab. 2 Thermophysical properties of 316L stainless steel
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RAEEIC EE (kg m™) (I -Kgt K™Y SHMAER/W-m-K) $5x10¥(J-m™)
20 7 966 0.470 13.31 9.76
200 7 893 0.508 16.33 1.75
400 7814 0.550 19.47 2.59
600 7724 0.592 22.38 3.48
800 7630 0.634 25.07 4.41
900 7 583 0.655 26.33 4.90
1 000 7535 0.676 27.53 5.40
1200 7 436 0.719 29.76 6.49
1420 7320 0.765 31.95 7.42
1 460 7 320 0.765 32.0 8.79
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