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Fig. 1 Schematic sketch  {a) arc welding system. (b)front view of weld pool
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Fig. 2 Three—dimensional TIG welding thermal isotherms {a.b,c) and calculated results of fluid flow Feld in

weld pools (d,e.)
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Fig. 4 Comparison of calculated and experimen-
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NUMERICAL ANALYSIS OF THREE-DIMENSIONAL FLUID
FLOW AND HEAT TRANSFER IN TIG WELD POOL
WITH FULL-PENETRATION

WU Chuansong, CAQ Zhenning, WU Lin (Harbin Institute of Technology)
(Manuscript received 22 January. 1992: revised manuscript 18 June, 1992)

ABSTRACT A model is established to analyze three—dimensional fluid dynamics and heat

transfer in TIG weld pools with full-penetration. It considers the deformation of molten

pool surface at the condition of full-penetrated workpieces. takes the arc pressure as the driv-

ing force of weld pool surface depression, and determines the surface configuration of weld

pool based on the dynamic balance of weld pool gravity, arc pressure and surface

tension. The fluid flow and temperature fields in weld pools of stainless steel workpieces are .
analyzed by using SIMPLER algorithm. TIG welding experiments are made to verify the va.

lidity of the model. Tt shows that the predicted results by the model are in good agreement

with experimental anes.

KEY WORDS TIG weid pool, fluid flow. heat transfer, numerical analysis
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