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Evaluation of Dust Adhesion on Spacecraft for the MMX Mission
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This study evaluates the risk of Phobos regolith adhesion to thermal control materials for
JAXA’s MMX mission. We conducted experiments using Phobos simulant on Multi-Layer
Insulation (MLI) and Silverized Teflon (Ag-FEP) to quantify the effects of particle size and
bias voltage. Results showed that Ag-FEP had significantly higher adhesion than MLI.
Particles under 100um were particularly difficult to remove by gravity. Applying bias voltage
(50V, 100V) further increased adhesion due to electrostatic forces, especially on Ag-FEP.
We conclude that surface properties drive these differences: MLI's microscopic roughness
reduces the effective contact area, whereas scratches on the Ag-FEP surface physically trap
dust. Discrepancies with theoretical values were attributed to the dust's multilayer structure,

where non-contacting upper layers fell off due to gravity.
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