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Effects of Surface Depression on Pool Convection and Oscillation in GTAW
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Abstract

Surface depression in the arc welding is calculated numerically to analyze its influence on pool
convection and oscillation. The magnitude of surface depression due to arc pressure on the stationary
GTA pool surface is relatively small. and fluctuations of the surface and velocity are caused mainly by
arc pressure. The inward flow on the surface due to the electromagnetic force and positive surface
tension gradient acts to decrease surface depression. Surface depression appears to have minor effects
on average flow velocity and thus pool geometry. Pool oscillation occurs due to surface vibration, and
oscillation frequencies arve affected mainly by the surface tension and pool width. The input parameters
such as arc pressure and current have negligible effects on the oscillation frequency, and the surface
tension gradient has limited effects. Since the oscillation frequency varies slightly according to
penetration, pool oscillation for the partial penetration weld pool is applicable to monitor the pool
width.

{Received June 24, 1999)
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Table 1 Material properties of mild steel used for

calculation
Mass Density. p 7860 (kg/m”)
Kinematic Viscosity, v 5.6x107(m?/s)
Surface Tension Coefficient, v 1.2, 1.8 (N/m)

Surface Tension gradient, dy/dT | £4.9x10* (N/mK)

Electrical Conductivity, o, 8.54x10" (mho/m)

Permeability. u, 4nx 107 (H/m)

Thermal Conductivity, k 30 (W/mK)
Specific Heat, C, 795 (J/kgK)
 Latent Heat of Fusion, 4H 272 (kJ/kg)
Liquidus Temperature, Ty, 1809 (K)
Solidus Temperature, T.. 1789 (K)
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