115

43¢ 7% GMA £ A
F4old

o173 Hyd* - KEE

*

Modeling of Metal Transfer in GMA Welding Process

K.H.Lee*, SK.Choi* and C.D.Yoo™

Key Words : Metal Transfer(F<-°]%), Molten Drop Geometry(£-8'3& ¥4, Energy Mini-
mizing Method(147] #4358} %), Maxwell Stress(W29Y AEFXA) Critical
Current(J A A F

Abstract

As the metal transfer in the GMAW process affects the weld quality and productivity, the me-
chanism of molten drop formation and detachment has been investigated at various welding con-
ditions. The force balance and pinch instability models have been widely used to analyze the metal
transfer in the globular and spray modes, respectively. A new approach is proposed in this work
by minimizing the energy of molten drop system. Effects of the surface tension, gravity, electromagnetic
and drag forces are considered with no presumed molten drop geometry. Effects of various welding
conditions on the metal transfer are explained. The results show that the proposed model can be
applied to the globular and spray transfer modes. When compared with other models, results of the
proposed model show better agreements with the available experimental data, which demonstrates
the validity of the present model.
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Fig. 2 Maxwell stress acting on the molten drop
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Table 1. Material properties
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