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Project Goal

Design, build, and test a deployable device which will increase
aerodynamic drag with the intent of changing the orbit of the
DANDE satellite from 600km to 350km within 300 days.
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System Requirements

Physical Space Lower Orbit
AFRL Reqt. Comm. Reqt Reqt. Enviro. Req.




Conditions For Success

System Requirements

Launch
ANatural Frequency > 100 Hz
ASurvive launch loads : 20 g

Thermal
AOperate in the thermal
environment of space: - 40°C
and 80°C

AShaker table tests A natural freq. >100Hz
AAPTERA capable of deploying to a
referenced state after 20g centrifuge test

ADeploys to referenced state at thermal
extremes

AFrangibolt, activates in time or does not
prematurely activate




Requirements & Conditions For Success

System Requirements

Mass & Material
AMeet AFRL outgassing
ATotal system mass < 3kg

Dimension
Avieet stowage dimensions
ADeployed projected area > 6m?
AConnect to Lightband Adapter
Bracket

Operation & Power
KOperate within 12V at 15 W
ADeploy under 1g conditions
AStrut Deflection < 16.2cm in 19

AMaterials are within limits according to
NASA tables
AMass of stowed system is under the limit

AStowed system is within dimensions
AMeasurement of deployed area > 6m?

AStowage plate has proper dia./ bolt holes
line up

AFrangibolt activates with power constraint
AFull deployment on low friction surface
ADeflection from root to tip is < 16.2cm




System Architecture and
Component Design




4 struts

Integration/stowage
plates

Grommet tie cord
strut web IF




Component Design: Struts

Stiff Section with Tape
Hinges
Allowed for adjustment of
spring force
Elliptical couples maximize
deployment force

Tape Section
Minimize mass

Allow loose wrapping
tolerances




Component Design: Interface Assembly

v, Optimize Stiffness to Mass Ratio
Weight relief pockets
%, Support Posts
Sized for springs
Vented
Spring bushings added
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Design Changes Since CDR

Mylar web folding

Bushings to prevent
spring deflection

Strap and Frangibolt N\ \\i777 4

Locafions

orientation A NS osson

Strap containment
concept
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jon and Integration




Fabrication: Tape Measure Sections

v, Sheet Metal Shear &
Punch

Difficult to drill holes
without tear-out

Difficult to locate holes
with punch

Cut tape measure is sharp!




Fabrication: Elliptical Couplings

¥, CNC and Manual
Mills

[' ’ ‘ . Dull end-mill lead to
At

rounded corners




Fabrication: Interface Plates

v CNC mill

- - Bow In top plate led
to thin sections

- Time-consuming
weight relief pockets
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Integration and Assembly

As 1t really happenedeée.
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