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Abstract: Aluminum alloys have been used widely in constructing various space structures
including the International Space Station (ISS) and launch vehicles. In order to apply the Space
GHTA (Gas Hollow Tungsten Arc) welding process in space, welding experiments on the
aluminum alloy were performed using GHTA welding processes using a filler wire feeder for the
production of but welding joints in a vacuum.

Fillet welds have become one of the most commonly used fastening methods for joining
members. In this study, we investigated the melting phenomenon of a base metal and a filler
wire during fillet welding. It was clarified that the effects of wire feeding speed on bead size and
the bending strength of fillet weld joints. Furthermore the fillet weld joints were welded by the
optimum wire feeding speed and the bending moments of those weld joints were evaluated. The
mean value of the maximum bending moment of fillet weld joints that were made using the DC
pulsed GHTA welding with filler wire in vacuum was almost same value as that was welded by
GTA (Gas Tungsten Arc) welding in air.
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Table Welding conditions

Pulse current Ip 80 200 A

Base current I 40 A
Pulse frequency Fp 3 Hz
Pluse width Wp 17.5%

Flow rate of Ar Qj;, 1.67 ml/s

Welding speed v S5 7mm/s

Electrode gap Hg 3,5mm
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