Rocket Motor Component Aaditive Manufacturing Design

Project Description Design Description
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Controller Mounting
Pads

Determine benefits of 3D printing Rocket Motor Attachment Ring.
o Determine performance of 3D printed material (Titanium)

. Consider time and weight savings vs current methods

Battery Mounting
Location

1. Rocket engine

Constraints/Reguirements

chamber

o Overall mass below 18 Ibs

2. Actuator

o Fit Northrop specified geometric envelope 3. Flexible joint / / g N
g Actuator Lugs -
_ _ 5] 4,5. Bracket
o Withstand 4000 lbs lug actuator design load
6. Nozzle with
»  Withstand vibration loads ' support ring

Performance Review Conclusion

. The NASA Structures Manual provided equations for Hand Calculations to find . How well did the design meet the requirements?
stresses and loads due to loading. : Printed ring manufacture time was 4 months for section print. Full ring was unable to be
«  ANSYS simulation software was used to confirm hand calculations before testing. printed.
- Northrop Grumman facilities were used to test the part in: flight loads, failure loads ) P'_””ted ”_”9 weight Is 15 '_bS’ (saved 3 Ibs.) |
and intermediate loads. . Ring desigh met geometric envelope determined by Northrop Grumman.
. Design test withstood lug actuator loads.

. Predicted Faillure Load: Between 35,000 — 40,000 lbs | o _ _ _ _
o Actual Failure Load: Within 2% of predicted failure. Therefore, simulations and

calculations appear correct

° | essons Learned

. Add ribs or gussets instead of thickening lug ear design
. Design to printer's capabillities

g

o Recommended Future Work
. Print full ring design.
. Static test fire
. Flight test
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- - Enoch Bliss: 385-204-1745 phoenixblissl3@gmail.com
CO“ege of Engmeermg Joseph Dewsnup: jdewsnup44@gmail.com

UtahStateUniversity Aiden Meek: aiden.meek@usu.edu
Cole Stephens: stephens.cole@gmail.com

Thank you to Northrop Grumman for sponsoring this project!
With Special Thanks to Daniel Cowan and Justin Wilding for their help




