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Abstract: The space station may receive the damage by the collision of space debris or meteorites,
because that operation period is longer than 10 years. We proposed the circular lap weld repair
method which welds the pie plate-like disk put at the damaged wall of space station. The computer
controlled automatic welding repair system which an astronaut could manipulate was developed in
order to carry out the repair mission in the space station. It was confirmed that the welding repair
system normally operate even in not only the flat welding position but also the vertical and
overhead welding positions.
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Fig. 3.5 Welding speed diagram
Table 3.1  Welding parameters

Initial current 120 (A) Time 20s 4.
Welding current | 140 (A)
Crater fill current 50 (A) (Time 5¥9)
Electrode gap He 5 (mm) 1)
Electrode diameter D | 2.4 (mm) 1
Electrode angle ¢ Radial direction  60° 5
Tangential direction 60° 2)
First step (0-360°)Uniform acceleration
Welding speed Initial speed 0.5 (mm/s) 3)
[Wire feed rate v ] Acceleration 0.068 (mm/s?)
[Initial speed 19 (mm/s) 4)
Acceleration  0.84(mm/s?)]
Second step (0-90°) Uniform acceleration
Welding speed Initial speed 2 (mm/s) 5)
[Wire feed rate v ] Acceleration  0.24 (mm/s?)
[Initial speed 21 (mm/s)
Acceleration  0.84(mm/s?)]
(90-270°) Equal speed
4.5 (mm/s)[52 (mm/s) ] [1]
(270-360°) Equal speed GTA
5.0 (mm/s)[59 (mm/s) | (1 ) 11(1993) pp.423-427.
Wire feed position Molten pond extremity [2]
Wire feed angle Clock circumferencg—z for
coverplate tangent line  45° GHTA
Argon flow rate Qa | 10 (£/min) 25 (2007) 4
PP.494-500
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