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Stable tether deployment of Tethered CubeSat
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Abstract: Tethers are light-weight and easily stored mechanical elements, and the use of them in tethered systems allows for the
easier construction of massive structures; and they are gathering attention in the field of space research for the variety of new
missions they make possible. One example of such a system is the partial space elevator, a space infrastructure for transportation,
where a climber moves along a very long tether to carry payloads between different orbits. By using such a system, it is thought that
the cost performance and energy efficiency for low-earth to geosynchronous orbit transfers is far greater than that of conventional
rockets; it may be the stepping stone to new technologies for finding resources in space. In recent years, proposals have been made to
conduct space elevator demonstration experiments using CubeSat. The first step indispensable for this space elevator technology
demonstration is to deploy the tether linearly. However, with tethered CubeSat, there are cases where the tether deployment of the
planned length could not be performed, so the establishment of stable tether deployment technology is indispensable. Therefore, in
this report, we conducted a tether deployment experiment on a two-dimensional plane using the developed air levitation gravity

compensator and examined a stable tether deployment method.
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Table 2. Tether dimensions
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Figure 2. Tether deployment No.1 satellite2
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Figure 3. Tether deployment No.2 satellite2
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Figure 4. Tether deployment No.3 satellite2
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Figure 5. Tether deployment No.1 tension
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Figure 6. Tether deployment No.2 tension

200
150 —— Tension *

100

E 50 r L.,i fl/4' W T OV & " S —
g o
q I 2 1 G 8 10
=50
-100
=150
00
Time [s]
Figure 7. Tether deployment No.3 tension
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