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Project Description

• Goal: To design a testing fixture that will securely attach a 12U 
CubeSat to an Air Bearing Stand while relocating the center of gravity 
to the center of rotation.

• Requirements:
• Refocus CG

• Limit Tilt Degree

• Non-Magnetic

• Adjustable to different 

Payloads
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Black Box Model

Black Box
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Morphological Matrix

Sub Function 1 2 3

Secure 12U Clamps Screws Ratchet Straps/Elastics

Locate Center of Gravity Force Sensors Arduino Gyroscope

Refocus Center of Gravity Sliding Plate Counter-Weights Pneumatic Counter Wt

Attach to Air Bearing Nuts/Bolts Removable Cinch Pin and Key-way 

Adjustable Payloads Compressible Plate Spring Loaded Plate Molded fitting for straps

Account for Umbilical Shorter Side Panels Short Fixture Panel Bearing facing one way 
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Pneumatic Rod Counter-
Weights (Concept 4)
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Combination (Concept 5)
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Concept Evaluation
Decision Matrix - Score designs with engineering requirements
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Potential Final Design
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Bill of Materials (prototype)

• Pneumatic cylinders

• Pneumatic tubing

• Small air compressor

• Brass fittings

• Air storage tank

• Wood

• Fasteners (plastic and metal)

• CO2 canisters (potential)

• Elastics

• Arduino Supplies

• Accelerometers

• Springs

• Lubricants for air cylinders (optional) 

• Aluminum sheet 

• 3D printing material 

• Brackets 

• 12V  Battery

• Budget – TBD

• Tentative Budget –

Prototype - $500

Final Design - $700

Machining - $200 

Contingency - $100
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Bill of Materials (prototype)

Quantity Price Cost Source

Pnuematic Cylinders 4 65.95$   263.80$ https://www.grainger.com/category/pneumatics/pneumatic-system-components/air-cylinders?attrs=Air+Cylinder+Mount%7CBasic~~Body+Material%7CAluminum&filters=attrs,price&price=60.0%7C70.0%7C70.0%7C80.0%7C80.0%7C90.0%7C90.0%7C100.0%7C100.0%7C200.0

Tubing 3' 12.98$   12.98$   https://www.homedepot.com/p/Everbilt-1-2-in-x-48-in-x-1-16-in-Thick-Aluminum-Round-Tube-800477/204604772?mtc=Shopping-B-F_D25H-G-D25H-25_4_BUILDERS_HARDWARE-Multi-NA-Feed-LIA-NA-NA-BuildersHardware_LIA&cm_mmc=Shopping-B-F_D25H-G-D25H-25_4_BUILDERS_HARDWARE-Multi-NA-Feed-LIA-NA-NA-BuildersHardware_LIA-71700000044822926-58700004636006010-92700039037730264&gclid=Cj0KCQiAqNPyBRCjARIsAKA-WFx6kjnu52aOoV7MS4eJsYqA2QlK5_X8_zmqWIbsnZJp1UrExAHsaEwaAldgEALw_wcB&gclsrc=aw.ds

Compressor 1 -$        0

Brass Fittings 10 4.00$      40.00$   https://www.homedepot.com/b/Plumbing-Pipe-Fittings-Fittings-Brass-Fittings/N-5yc1vZ1z18i42?mtc=SEM-B-F_D26P-G-D26P-26_1_PIPE_AND_FITTINGS-Generic-NA-NA-ETA-NA-NA-THD_DSA_NE&cm_mmc=SEM-B-F_D26P-G-D26P-26_1_PIPE_AND_FITTINGS-Generic-NA-NA-ETA-NA-NA-THD_DSA_NE-71700000059843985-58700005437589451-39700049555488032&gclid=Cj0KCQiAqNPyBRCjARIsAKA-WFz8Xf77-dlTFOrdMwjo6XgneQPaAaoEQ26TcQPfQmFdg5jDwHAzdyIaAoqIEALw_wcB&gclsrc=aw.ds

Storage Tank 1 17.96$   17.96$   https://www.ansgear.com/Valken_CO2_Aluminum_Tank_12oz_p/valkenco2tank12oz.htm?gclid=Cj0KCQiAqNPyBRCjARIsAKA-WFyouWw-AGb8CUfxsF6oZG-T_kkBEpGSkR-KaR5APhMZ9lJvN2__7EMaAm5-EALw_wcB

Wood 1"x4" 8' 22.45$   22.45$   https://www.homedepot.com/p/Builders-Choice-1-in-x-4-in-x-8-ft-S4S-Poplar-Board-HLPO10408X/206201566?mtc=Shopping-B-F_Brand-G-Multi-NA-Multi-NA-Feed-PLA-NA-NA-Catchall_PLA&cm_mmc=Shopping-B-F_Brand-G-Multi-NA-Multi-NA-Feed-PLA-NA-NA-Catchall_PLA-71700000014585962-58700001236285396-92700010802552337&gclid=Cj0KCQiAqNPyBRCjARIsAKA-WFwUdWQFTMMgDBKDuYSXiRf3-A_kygQpFUdDy1hwNA-QAoO-4qQCqI8aAp8oEALw_wcB&gclsrc=aw.ds

Fasterners (Plastic) 1 6.00$      6.00$      https://www.harborfreight.com/hardware/pins-clips-clamps.html

Fasterners (Metal) 6 0.46$      2.76$      https://www.harborfreight.com/hardware/pins-clips-clamps.html

Elastics 3 $12.65 $37.95 https://www.harborfreight.com/hardware/pins-clips-clamps.html

Accelerometers 4 7.95$      31.80$   https://www.mouser.com/ProductDetail/Adafruit/2019?qs=GURawfaeGuCOD7vRMbNtig%3D%3D&gclid=Cj0KCQiAqNPyBRCjARIsAKA-WFzlAMP9Omjgss6CkRiNaTmGRXJ-nekL1uE8N7wyMIOzmR4RZK6tC3saAllxEALw_wcB

Springs 1 6.95$      6.95$      https://www.harborfreight.com/hardware/pins-clips-clamps.html

Lubricant 1 4.95$      4.95$      https://www.rcbs.com/case-prep/accessories/16-9311.html?gclid=Cj0KCQiAqNPyBRCjARIsAKA-WFyVeasTqw-6Phlp6vW6OfmisxqOYBeCClNCZ5N7a1xCF8ufxZU_bfoaAiPqEALw_wcB

Al (6"x18") 5 4.02$      20.10$   https://www.homedepot.com/p/M-D-Building-Products-6-in-x-18-in-Plain-Aluminum-Sheet-in-Silver-56080/205058552?mtc=Shopping-B-F_D25H-G-D25H-25_4_BUILDERS_HARDWARE-Multi-NA-Feed-PLA-NA-NA-BuildersHardware_PLA&cm_mmc=Shopping-B-F_D25H-G-D25H-25_4_BUILDERS_HARDWARE-Multi-NA-Feed-PLA-NA-NA-BuildersHardware_PLA-71700000035978695-58700004046980559-92700044264784780&gclid=Cj0KCQiAqNPyBRCjARIsAKA-WFwke4g85Tioy7DaMYQm2Ka3hZ7b6xbZRc3n2aorh5-assQ79ewMqb8aAjhpEALw_wcB&gclsrc=aw.ds

3D Material 4 19.85$   79.40$   https://www.matterhackers.com/store/l/175mm-abs-filament-black-1-kg/sk/MWVCRU99?rcode=GAT9HR&gclid=Cj0KCQiAqNPyBRCjARIsAKA-WFw--5Hyo1_5TJKZZZD7-8db8qffYhAdkqJuntww2Al2GPW2a0lb2K0aAjyeEALw_wcB

12V Batter 1 6.20$      6.20$      https://www.globalindustrial.com/p/tools/Batteries-Chargers/batteries-lead-acid/ajc-power-patrol-sla1005-12v-1-3ah-sealed-lead-acid-battery?infoParam.campaignId=T9F&gclid=Cj0KCQiAqNPyBRCjARIsAKA-WFxF4OIxiZccsASEAW8A6bU3jHIZejkrnfaSN7m1eAjKmNMfBOcGauwaAro4EALw_wcB

Total 553.30$ 
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What's Next

• Finalizing design with GA

• Prototyping

• CAD Model of final design concept

• Testing
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Questions?


