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Project Objective: Benefits to NASA and JPL

Use additive manufacturing techniques (UAM, DED, and L-PBF) to efficiently bridge the

heat source (electric motor) to the heat sink (gearbox) with thermally conductive channels. o Increased science return from landed missions
- Gearbox| Electric |~ Winding (Copper wires) due to reduced time and energy to get the

Motor Laminate Stack actuators to their operating conditions

o Energy efficient sampling for short duration
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Robotics: Manufacturing Technology:
A baseline actuator without thermal management with an off-the-shelf motor Ring test coupons fabricated using Hiperco and following 3D Printing
designed and fabricated. oo psmance o techniques: DED, L-PBF, and UAM.
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o Seal fluid (air, coolant, etc.) inside -
o Transparent window o Creative material selection and geometry configurations used to

compensate for traditional epoxy dielectric and minimize the core loss.

o Minimum viable gears _ . . . . .
o Microscopy technigues used to investigate the test coupons dielectric.

Thermal
o Fabricated actuator prototype thermally tested in a vacuum chamber
and thermally characterized (actuator bearing, and gear conductance
characterized).
o A Thermal Desktop model of the actuator prototype was built and
validated against test data within =4°C.

Electromagnetics:
o Electro-magnetic properties of 3D printed test coupons characterized.
o Electromagnetic simulation of WATER actuator and next fiscal year
laminate stack completed to better understand the impact of taking
material out of laminate stack on the magnetic field of the laminate
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o Down-select 3D printing method based on electro-magnetic
characterization test results.

o Finalize two phase thermal management design.

3D print laminate stack with thermal management.

o Replace the current laminate stack in the current prototype with 3D
printed laminate stack.

o Characterization, testing and thermal vacuum test of finalized full
actuator prototype.
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the vacuum chamber
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