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Objective

The objective of this project is to design a device for additive manufacturing that
prevents metal powder from suspending in microgravity on the Psyche asteroid.
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Psyche Mission

* Psyche is an M-type asteroid
hypothesized to be a remnant from a
planetesimal.

» In 2023, NASA sent a spacecratft to
observe Psyche's surface set to arrive in
2029.

» Believed to be composed of 30-60%
metal.

o Particularly iron and nickel

Concept Art
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Project Overview

Design and demonstrate a proof of concept with intellectual merit

« Digital Twin
¢ Physical Prototype
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Assumptions

Print Ready Material

 Surface material will be harvested and refined to necessary specifications

External Power Source

« Sufficient power will be provided

Repairability

» The system will be maintained by an external system

Product Delivery

» An external mechanism will be responsible for removing finished prints

Jack DiBenedetto
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‘ Laser

Design Concerns /—m

Magnetic Print Bed
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Magnet Selection/Sizing

Magnetic Bed

* Reduced Field Strength with Distance

» Size Limitations Limit Magnet Strength

* Clumping

Helmholtz Coil

« Uniform Magnetic Field over a Larger Volume
« Scalable for Different Sizes/Strengths

» Allows for Environment Adaptability
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Magnet Selection/Sizing
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Magnet Assisted Granular Iron Control

( Laser

Copper Caoils

Print Bed
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Future Work

..
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Testing

F u t u r'e WO r k Simulations Prototypes

Slice: Magnetic flux density norm (T) Arrow Volume: Magnetic field Surface: 1 (1) Magnetic Field Streamlines
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Bridget Cunningham, COMSOL Blog Concept Art
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Future Work

Simulations

Rafe Erisman

. Prototypes .

Testing
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Future Work

Simulations

Rafe Erisman

Prototypes

»

Testing

Laser

02/27/2025




Bill of Materials
$1,000 $1,000

uuuuuuuuuuuu

Budget Spent Remaining
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Recap

The objective of this project is to design
a device for additive manufacturing that

prevents metal powder from suspending
in microgravity on the Psyche asteroid.

Helmholtz Coll W Prototype Validation

Rafe Erisman 02/27/2025




Contact Us
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