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ABSTRACT The mathematic model of keyhole formation in double-side arc welding is estab-
lished through considering all influencing dynamic factors, such as plasma arc pressure, gravity and
surface tension. With the numerical simulation technology, the dynamic process of keyhole formation
is quantitatively analyzed by coupling the keyhole model with the governing equations of heat transfer.
According to the numerical analysis results, the keyhole formation may be divided into three stages:
from welding start to penetration, from penetration to perforation and from perforation to stable key-
hole state. The minimum span in the weldpool may be regarded as the evaluation criterion of keyhole
formation. The keyhole formation results from the common actions of heat and forces.
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Table 1 The condition of DSAW welding process

Parameter PAW TIG

Electrode diameter, mm 4.8 4.8
Electrode stand off distance, mm 6 10
Orifice diameter , mm 1.57 -
Flow rate of shielding gas, L/min 13.8 23

Flow rate of plasma gas, L/min 1.15
Welding heat input , kJ/cm 23.19
Other parameter Current: 67A; Speed: 1.3

mm/s; Voltage: 45V
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Fig.4 The calculated results of keyhole formation process (dotted line indicates welding start position)
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Fig.5 Weldpool depression vs welding time
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