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Structural Design and Verification of Weight Reduction
for 12U Cube Satellite
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ABSTRACT Weight reduction of a satellite structure, which is one of the heaviest parts of a cube satellite, is
discussed in this paper. The structural strength should be considered when attempting to reduce the structure
weight. This paper presents the method for reducing the weight of Cube satellite structure, based on ANSYS
analysis and engineer’s intuition for optimal design. In this study, we proposed a structural design concept to
reduces cost and improves mechanical durability by using a lightweight technique. The effectiveness of the
design has been verified through structural analysis and vibration tests. Numerical simulation results showed
that the Margin of Safety of the 12U structure was over 1.4 under the worst—case conditions. Our work allows
34% of lightweight by satisfying the requirement.
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Figure 2. Number of nanosatellite launches
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Figure 3. Nanosatellites by locations
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Figure 5. Research procedure

Table 1. Mass of Nanosatellite parts

(kg) Z1E md | FA1 42 | A% 24
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2.2.2 Modal Analysis
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Table 3. Modal Analysis Result

2 F3+Mode 1)
7NE 2d 637.19Hz
F31 550.36Hz
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AT =d 392.53Hz
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Table 4 Qualification ASD Level’

Frequency (Hz) ASD Level (¢*/Hz)
20 0.026
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Table 5. Random Vibration Analysis Result

MoS(Margin of Safety)
X Y Z
71E 2d 0.24 0.34 1.7
41 -0.17 277 0.85
T2 -0.02 0.5 -0.07
HF 24 2.07 3.6 1.79
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Figure 9. Random Vibration MoS by axis
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