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Background

Objective Requirements

Boeing currently has a stand that is *R1: Meets clean room environment requirements

manually adjusted and aligned to support a

*R6: Shall read weight of appendage being offloaded

deployed appendage. Team 29 is tasked *R2: Shall not. use prohibited materials or emit radio *R7: App§n§1age cent.er of gravity shall

with developing an automated design frequency radiation remain within footprint of tool

concept and providing a prototype to *R3: Shall be portable and hold a 1501b appendage and  *R8: The prototype shall

demonstrate proof of concept. This portable have a footprint within 100" and reach 45 degrees. meet all the requirements above to display proof of
robotic stand system must be designed to concept.

incorporate properties of configuration and *R4: Shall maintain a maximum displacement of 0.005”  *R9: Shall read 3”x5” surface and self-adjust
self-adjust to level a 3”x5” plate at the very at the mating interface to be parallel to maintain displacement requirements at
top of the Automated Self-Leveling Tool to the mating surface

the 37x5" plate at the bottom Of 1501b *R5: Shall offload appendage per operator *R10: System shall be sufficiently

appendage and support that weight. load mput within 0.50 Ib. stiff to avoid displacement changes during load transfer

Design Approach

Hexapod Overall Design
Fulfills the roll and pitch fine

movements

Top plate holds the 3”x5” mating plate ‘ 

and range finders

Rotary System
X-Y Table  Allows for
4 e Fulfilsthe Xand Y 360° rotation
s movements about the 7
e  Maximum exten519n of +/- axis
2.125” on both axis
Linear Actuator
Max Push Load: 3301b

Max Load: 3301b Frame

Max Pull Load: 2641b Loy\(—Carl?on Steel. |
Retracted length: 23” Utilizes 1in & 1.51n Square Tubing

Mass: 158.28 Ibs

Stroke: 18” . .
Travel Speed: .39 in/s Height: 34 in
A16061 T6
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Conclusion Acknowledgments

The main objective of the Automated Self-Leveling Tool project is to design a stand that 1s = &%
autonomous to support a deployed appendage without imparting loads on the hinge of the = g8 '
deployed appendage. To do so, the Automated Self-Leveling Tool is designed to level a 3”x5” &
plate at the very top of the Automated Self-Leveling Tool to the 37x5” plate at the bottom of 3
1501b appendage. The Automated Self-Leveling Tool will level and adjust to mate these 3x5
plates using high precision positioning systems, such as the linear actuators, rotary plate, XY
plate, and the hexapod. The subsystems chosen for the concept design fulfill all the given
requirements, whereas the prototype will not be able to meet the given requirements but convey g

proof of concept. However, the base can withstand the imparted loads and has a factor of safety %
of 11 under bending.
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