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Effect of Surface Tension on Keyhole in Molten Pool of
Laser Deep Penetration Welding
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Abstract : In order to study the influence of surface tension on laser welding pool, a moving and rotating Gauss body heat
source was used to simplify the welding heat process, and a mathematical model was established to obtain the
temperature field and flow field distribution of the dynamic pool during the deep fusion welding of austenitic stainless
steel. At the same time, austenite stainless steel was used as the base metal for laser welding experiments, and the weld
cross-sectional fusion line of the test was consistent with the model calculation results, which verifies the reliability of the
model. Based on this, the simulation was carried out for the molten pool process of laser welding under two different
surface tension coefficients. The results show that when the surface tension coefficient is small, the welding hole depth is
deep, which is conducive to the heat transfer to the thickness direction of the steel plate,and increases the welding pool
depth, but reduces the welding hole stability. Therefore, the flow behavior of molten pool can be adjusted by changing
the surface tension coefficient to improve the welding quality.
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Figure 1 Computational geometry mode
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Figure 2 Schematic diagram of heat source
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Figure 3 Example of simulation results
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Figure 4 Formation process of keyholes under different surface tension coefficients
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Figure 5 Molten pool flow field distribution



(iR - i&it]

ANE, F  REKDTEOCRBIREENSLEIRIE - 55

25F
- —— KK/ F%0.8 N/m
20k I —— KWK FH2 Nm
o .
150 I ,\/A ‘ ‘A‘”A il
EC vl LA e Al
£ |, |\v/ \] [ vv“\,”
= Lof l\\ | ! “u
“/v |
o.SIJ J

00 | 1 1 1 1 |
0.00 005 010 015 020 025 030
B 8]/s

BH6 /NIURER AR T &

Figure 6 Keyhole depth versus time curve
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Figure 7 Keyhole closure
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