
Requirements of SoLIDD
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Mechanical Electrical Software/Controls Experimental

�‡ Quick insertion of 
tube

�‡ Clear path to 
control panel, 
lights, and button

�‡ Actuator must 
transport sample

�‡ Furnace and cooler 
must be concentric 
and have contact 
with sample

�‡ LEDs to designate 
status of sample

�‡ LCD display of 
status

�‡ Thermocouple 
monitoring 
temperature of 
furnace, cooler, and 
sample

�‡ Limit switches for 
actuator

�‡ Autonomous 
operation

�‡ Self-shutdown
�‡ Temperature control
�‡ USB connection to 

ISS laptop for data
�‡ Programmable 

temperature setpoints 
and limits

�‡ Must test metal 
and nonmetallic 
samples

�‡ Quick and easy for 
sample insertion

�‡ Camera monitoring
�‡ Multiple brackets 

for tube geometries
�‡ Cooler must have 

full contact with 
sample tube
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MMaJIC Ground Prototype Features
�� A housing chamber with a hinged door for access to trays
�� 16V and 10 Amps can be supplied to kanthal wire around 

furnace
�� Thermocouples storing temperatures and logs Time vs. 

Temperature of sample
�� Temperature of wire and furnace can be controlled
�� Shut-offs features for malfunctions, leaks, and absence of 

tray
�� Only has power button
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CAD Model of MMaJIC Tray for MMaJIC Solder Experiments

Tray for MMaJIC Furnace
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MMaJIC Results
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Solder Temperatures and Phase Change

Transient Thermal Finite-Element Analysis (FEA) 
Demonstrating Natural Cooling of Solder
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SoLIDD
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Solid Liquid Interface Directional Device
Prototype for ISS Space Hardware

CAD Model of SoLIDD Final Assembly of SoLIDD
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