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Penetration Shape Improvement and Investigation of its Mechanism in Workpiece
Vibration Assisted Gas Metal Arc Welding
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It was discovered that a workpiece sine-mode vibration transposed the
finger-shape into pan-bottom penetration in tandem-pulsed gas metal arc welding. The competition
between the heat distribution beneath the surface and the physical movement caused by the workpiece
sine-mode vibration are traced. It is found that applying the vibration extends the heat
distribution along the welding direction beneath the weld pool surface, and this trend increases
with increasing vibration frequency and effective heat input. In contrast, the heat extending is
minimum in the sample without vibration having the highest heat input. This inconsistency can be
explained by the physical movement of material in a molten pool due to the workpiece vibration. The
vibration also changes the material flow from the surface to the depth in the central rear areas,
although it follows an opposite direction in the sample without vibration. Thus, the material flow
is vital in improving the penetration shape.
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