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Introduction
The Microwave Structure Construction Capability (MSCC) 
element, part of the Moon to Mars Planetary Autonomous 
Construction Project (MMPACT) was initiated in 2020.  
MSCC is responsible for creating horizontal and vertical 
infrastructure on the moon using microwave energy.  
Microwave sintering is being pursued since it is the only 
heating method to volumetrically heat the regolith. 
Advances were achieved in materials characterization and 
understanding, microwave sintering in vacuum with a 
lunar-like applicator and sample bed, microwave design 
and analyses, and conceptual design. 
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JSC 1A Loss Tangent (Tan Delta) @ 2.45 GHz

Increased density leads to better microwave coupling, but 
not a driver at room temperature3 

Simulant Characterization

Microwave Sintering

Leaky Wave Guide Microwave Coupling to 
JSC 1A Analysis 

Wave guide with slots

About 305K maximum temperature.4

Applicator Modeling

JSC 1A Loss Tangent (Tan Delta) @ 2.45 GHz

750˚C Bake out removes peak after 750˚C5

Lunar- like applicator & sample bed 
sintering at ˜10-4 Torr (small scale 

sintering takes advantage of reflections 
from container walls)1

Photo and X-ray images of dense, sintered 
JSC 1A specimen obtained in TVAC1,2

Simulant Characterization
JSC 1A Differential Thermal Analysis

750C Bake out removes 845˚C peak5

JSC 1A Mass gained after 200˚C bake out

About 100hrs to gain 50% of original mass loss6

Concept Design
Microwave sintering & thermal management focused

Davit

• Weight – 221 lbs (100kg)
• 55kg for the structure
• 45kg for the microwave and 

instrumentation on end of arm
• Max Stress – 163 MPa (Slightly Negative 

Margin)
• Max Deflection –5.7 cm1,2

Assumptions: 
6kW power to 
magnetron, 3kw 
waste heat, 1.5m2

sintering area

radiator

radiator

applicator
magnetron

applicator

magnetron

• 227 lbs (103.2kg)
• Both the stowed and extended configurations stress results are 

under the materials limit stress. 
• Operational speed and acceleration when in the extended 

configuration may need to be limited to prevent excessive lateral 
deflections.1,2 
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