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ABSTRACT The distribution model of droplet heat content inside the surface deformed weldpools was
established through analyzing energy and momentum in metal transfer processes. Numerical simulation
technique was employed to study on the effects of metal transfer model and surface active elements on fluid
flow in MIG weldpools. The calculated results reveal the correlation among metal transfer model, surface
active element, fluid flow in MIG weldpool. Experiments were conducted to verify the model.
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Fig.2 The predicted geometry of weldpool and the distribution volume of droplet’s heat content
mild steel thickness: 6mm, [=240 A, V=25 V, u4=430 mm/min, d=1.2 mm, We=16 mm

(a) longitudinal section

(b) transverse section
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Table 1 The effect of metal transfer model on the distribution volume of droplet’s heat content

Metal transfer Current Distribution volume of droplet’s heat content
model A Maximum lenght, mm Maximum width, mm Maximum depth, mm
Globular transfer 150 1.12 0.53 0.27
Globular transfer 180 1.52 0.67 0.48
Spray transfer 240 2.51 1.20 0.66
Spray Transfer 270 2.93 1.31 0.69

Note: V=25V, d=1.2 mm, u9p=430 mm/min
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Fig.3 The predicted distribution of arc heat flux
mild steel thickness: 6 mm, /=240 A, V=25V,
up=430 mm/min, d=1.2 mm. W.=16 mm
(a) longitudinal section

(b) three—dimensional drawing
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Fig.4 Calculated results of fluid flow field in MIG/MGA weld-
pool
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Fig.7 The predicted and measured weld geometry (a) and temperature distribution (b)
1=240 A, V=25V, d=1.2 mm, W,=16 mm, v9=430 mm/min
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