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Abstract: The authors develop the space Gas Hollow Tungsten Arc (GHTA)
welding process for space applications since 1993. In order to utilize the space
welding technology required for space developments, we are also developing the
space Diode Laser (DL) welding which awelding principle differs from the space
GHTA welding. The DL welding experiments in vacuum clarified the features of
welding in vacuum and vapor deposition problems to optical devices in welding
on stainless steel and aluminum alloy. Since the evaporating phenomena cause the
damage on optical devices and space contamination, they should become serious
problems in space welding applications. Therefore, we proposed the prevention
technique of metal vapor deposition to optical devices by shielding gas.
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Fig. 1 High vacuum diode laser welding experiment
system.
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Fig. 2 Nozzle and focusing unit.
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Tablel Specification for diode laser welding
experiment system

Irradiating angles 45 deg
Wavelengths (808,940)+10 nm
Output power 2.5 kW
Laser power 1.7 kw
Focal length 120 mm
Focus sizes Ellipse 3x4 mm
Energy density 20 kW/cm?
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Fig. 3 Relationship between nozzle diameter and
Decrease in transmittance of protection glass.
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Fig. 4 Relationship between nozzle diameter., and

penetration depth.
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Fig. 5 Relationship between shielding gas flow rate
and Decrease in transmittance of the protection glass.
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Fig. 6 Relationship between shielding gas flow rate,

and penetration depth.
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Fig. 7 Relationship between shielding gas flow rate
and Decrease in transmittance of the protection glass.
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Fig. 8 The relationship between shielding gas flow rate

and penetration depth.
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Fig. 9 Effect of shielding gas on preventing metal
vapor deposition to optical device.
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