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Design and Development of Tether Deployment Mechanism for Nano-Satellite
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Abstract: An electro dynamic tether is the effective way to deorbit nano-satellite. The authors
focused on tether deployment which is one of the fundamental technologies in this way and
developed two small tether deployment mechanisms with different methods. One was marman
band method and the other was a string hold method. Micro gravity tests were conducted with
both methods to evaluate the mechanisms. Furthermore, the mechanism with a string hold method
was installed in Cute-1.7 + APD, nano-satellite developed by authors and launched successfully.
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Fig.1 Tether Deployment Mechanism
with marman band
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Fig.2 Mechanism of Separation
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Tether Deployment mechanism
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Fig. 3 Overview of the Experimental Setup
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Fig. 4 Tether Winding Methods

Table 1 Experiment Cases

Initial speed

No. Tether
[m/s]
Simple separation experiments
1 0.3 Nothing
2 1.5 Nothing
3 1.5 Nothing

Tether expansion

experiments

4 0.3 50m, copper wire, ordered roll
7 0.6 50m, nylon wire, ordered roll
0.35m, shape memoried wire,
9 0.3
ordered roll
10 0.3 copper wire, crossed roll

Experiments with

error

5 0.3 50m, nylon wire, ordered roll
0.35m, copper wire with shok
8 0.6
absorber
6 0.6 0.35m, copper wire
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Fig.6  String Hold Method
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Fig.9 Tether Storage Part
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Fig.10 Model for Micro-Gravity Test
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Fig.11 Set-up for Micro-Gravity Test
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Table 2 Parameters and Measured Results

Exp.No Spring Ideal Initial | Measured | Winding
T Speed *** | Initial peed | Amount
1 same * 0.75 m/s 0.43 m/s half
2 same * 0.75 m/s 0.47 m/s full
3 stronger ** 1.4 m/s 1.1 m/s half

*: Spring constant is the same as used in Cute—1.7 + APD.
**: Spring constant is stronger than used in Cute—1.7 + APD.
***: Neglecting friction loss
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Fig.12 Tether Deployment in Exp. No.1
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