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Abstract
TE 146961
This research focuses on the effects of vertical mechanical vibration in bead-on-plate Gas Tungsten
Arc Welding process on a 6063 aluminum plates. Effects on grain size of weld pool and hardness in
fusion zone and solid/liquid interface were observed. The vertical mechanical vibration was
accomplished by using a magnetic coil installed over the steel plate which was bolted underneath an
aluminum plate. The vibration frequency could be varied by an inverter. The aluminum plate was
designed as a platform for an automatic welding carriage and also for putting aluminum plates to be
welded. Because aluminum plates and cathode were mounted on the same platform, the relative
velocity was approximately zero. The welding conditions in all experiments were maintained
constant but vibration varied from 0 — 45.25 Hz. It should be also noted that amplitudes decreased
with frequency increased. Microstructures and hardness of weldments from cxperiments with
frequencies of 15 — 30 Hz and amplitudes of 0.07 — 0.09 mm were found to refine their grain sizes
and less hot cracks. As comparing to conventional welding and frequency lower or higher than
specified, the weldments have larger grain sizes and more hot cracks. This research demonstrates

the beneficial of using vertical mechanical vibration in welding process to refine grain sizes and

lower hot cracking tendency.





