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The MOONRISE-Payload for Mobile Selective Laser
Melting of Lunar Regolith
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ISRU Construction on the Moon: Additive Manufacturing
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Roadmap for additive ISRU construction on the Moon. Source: ESA

MOONRISE Engineering Model (EM)
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Block diagram of the MOONRISE payload. (further reduction of 750 g)
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» Payload design
) . Distance to ground 250430 mm
Laboratory experiments: all tested types of regolith [2] can be .
. . o Operating temperature -35 °C to +70 °C (tbc)
processed in vacuum with good reproducibility for process parameters
Storage temperature -50 °C to +95 °C (tbc)

» Mobility: Mounting on a rover/robotic arm
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» Verification: Visualization of fused regolith by external
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Laser melted regolith simulant spheres
Payload specifications deduced from laboratory experiments using a

variety of regolith simulants

-> Optical configuration (type of laser source, beam guiding,
working distance, spot size, optical power)
- Fusion starts at 35 W optical power at ~1um wavelength for <10s

Use as much COTS as possible (pre-screening) Engineering Model of the MOONRISE payload.

Process Verification with MOONRISE Engineering Model

» Lunar gravity

Active “drop tower” for experiments in pgto 5 g regime [3]

» Accommodation on robotic arm

Melting of 2D-objects: 120 W optical power, 1 mm/s motion of robotic arm
Laser melting process in vacuum (10-2 mbar) Laser switched off between lines to limit deposited heat & avoid cracking
Observation of melting process with high-speed cameras
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Size of solid, stable 2D-objects: 20 mm x 20 mm x 4 mm
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Samples of molten regolith, a) produced at 1 g, b) at 0.16 g and ¢) at 0 g [4].
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