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Deployable Optical Structures - Herltage
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Deployment Scheme - Lead Screw
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Deployment Scheme - Wire




Wire Routing Scheme & Locating Features

Stowed Deployed
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Baffle Design :

Barrel angle = 2.0° Outer Barrel © = 85.7 mm

« Aperture @ Ille

« Exclusion Angle <> Length l ________________
1
« Maximum Outer @ T T T B
. Barrel Angle
« Minimum Inner @ I‘
 Protrusion beyond aperture -
« Stowed length )
« Volume behind aperture Nk l“
« Mass : % v % A & » W
« Materials, etc. o
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Deployment Drive Mechanism Concerns

e Driver

e Shock
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Deployment Drivers - Torsion Spring

]
!
R ]

s |
1
I
I
[
[
[
1

=/

Deployment: 100 mm from aperture
Stowed length: ~42 mm
Mass: <100 g
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Deployment Drivers - Spring Motors

e Constant torque springs

e Gearing:
e Torque multiplication
o Deployment length augmentation

e Bulk of the torque is dedicated to
terrestrial operation
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Tension Balancing

« 2 methods are proposed:

Absorber: Equaliser:

/S /Y

1N

~10 mm

To Baffle

To Baffle
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Deployment Shock

e COTS viscous damper integrated
 Limits speed but does not compromise torque output

FRT/N-D2 (at 23 °C)

20 — 152

151 —— 102
10 1
s1 L —— 501

0

035 10 20 30 40 50 rpm Image credit: ACE StoRddmpfer GmbH

« Some shock could be absorbed by the tension balancing springs
 For baffles only: Is the transmitted shock actually significant?

. NEWSPACE AUCKLAND
SmallSat 2022 : SSC22-WKVI-06 =YV ) Nt

TE PUNAHA ATEA
TTTTTTTTTTTTTT



13

Hold-Down and Release Mechanism

e Burn-wire tether system:
o Simple
« Compact
e Low Mass

e Integrated Tensioning

33 x15x 10 mm
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Testing

e Functional

e Vibration

e 20 g Low Frequency Sine Sweeps
. 14 g.,,c Random (NASA GEVS)

« Deployment Shock

e Thermal Vacuum
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Deployment Shock Estimates

Baffle Acceleration vs. Shock Duration

« Baffle mass = 81 grams

e Spring torque: T = 0.145 Nm 2000 -
e Rotations: 5.4 .. 0=33.9 rad = 1500 -
, . ;? 1000 -
e Spring Energy: g
e AE=71¢0=49J 500
2 . (0.03, 74.0)
CAV=q/deAEe= =22 mes" ol ‘
m 10" 10 10

Duration [s]

« Acceleration dependant on shock duration
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Deployment Shock Testing

Transient:

500.0

400.0—

300.0—

200.0

100.0

-100.0

-200.0

-300.0—

-400.0—

-500.0 |

OF — C1Meta: X -61.4 60.3
oF C2 Metal: Y -80.6 75.2
OF — C3Metal:Z -75.1 66.6
oF C9 Plastic: -X -153.6 97.1
oF C10 Plastic: Y -162.0 181.0
OF — - C11 Plastic: -Z -212.4 219.8

i

3.65 3.70 3.75 3.80
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SRS:

2000.0|

2.0

o0—— SRS Metal: X (Abs Acceleration, Absolute, Maximum)
o SRS Metal: Y (Abs Acceleration, Absolute, Maximum)
0— SRS Metal: Z (Abs Acceleration, Absolute, Maximum)
0 — - SRS Plastic:-X (Abs Acceleration, Absolute, Maximum)
o SRS Plastic: Y (Abs Acceleration, Absolute, Maximum)
0— - SRS Plastic:-Z (Abs Acceleration, Absolute, Maximum)
o— NASA GEVS SRS 500g

O------ NASA GEVS electronics SRS

100.0
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Future Work e SOt AU

o Manufacturing, Materials & Coatings
« AM techniques

e Optical Improvements

e Analysis & Design
e Thermal deflection
« HDRM improvements
» Drive variations

 Verification
e Complete TVAC Functional
e Drive Integration
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