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Abstract

High power laser deep penetration welding is the most ideal advanced technology in current in-
dustrial applications. In this paper, a three-dimensional numerical simulation method is pro-
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posed, which considers the surface tension and recoil pressure on the orifice of the molten pool,
uses VOF to track the gas-liquid interface, uses enthalpy porosity method to solve the melting and
solidification problem in the welding process, and considers heat transfer processes such as heat
convection, heat radiation and multiple absorption of the orifice free surface. A rotating Gaussian
heat source varying with the depth of the hole is used to simplify the welding process. The evolu-
tion process of molten pool hole and the influence of technological parameters on the morphology
of molten pool hole are analyzed. The results show that the morphology change of molten pool
hole is the result of recoil pressure. The welding speed has little influence on the depth of molten
pool holes. The greater the welding power, the deeper the depth of molten pool holes.
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Figure 1. Schematic diagram of calculation model
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Figure 2. Diagram of experimental device
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Table 1. The rmophysical parameter value of 5083 aluminum alloy

5% 1. 5083 IR A& AIIIESH{E

Wy ELJE v U fE
I A B/ (K) 847
TRARIREE/(K) 933
I8 1% 1/ (kg-m®) 2660
AR ¥/ (kg-m3) 2380
K 1/(N-m™) 0.871
F T 7K 77 R EU(N/m-K) -1.55x107*
LE 1 (Ukg-K) 1050
K R UK 1.5x10
JEALIE (k) 3.87 x 10°
SATERI(Ikg) 1.05 x 107
I E/(W/m-K) 90
Fe R KU (WIm?-K) 20
PR EE/(K) 298
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Figure 3. The evolution of a small hole
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Figure 4. The evolution of a molten pool
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Figure 5. Morphology of small holes at different welding speeds
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Figure 6. Morphology of small holes at different welding power
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Figure 7. Keyhole experiment results
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