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Structural Design of Cube Satellite by Using Heating Wire Cutting

Type Separation Mechanism
Hyun-Ung Oh* and Sung-Cheol Kwon

Space Technology Synthesis Lab., Department of Aerospace Engineering, Chosun University

ABSTRACT

Nylon wire cutting method by nichrome wire is generally applicable for cube satellite
applications due to its advantages of simplicity. However, the system complexity is not
avoidable to apply it on the cube satellite with multi-deployable structures. A lower
constraint force of the mechanism is also one of the disadvantages of the mechanism. In
this study, we proposed a preliminary structure design of cube satellite with the separation
mechanism which is applicable for holding and release of the multi-deployable structures.
The effectiveness of the mechanism design was verified through function test of EM
mechanism. The structure analysis results showed that the structure design proposed in
this study is feasible.
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Fig. 1. Mission Definition [(a): Flag Image,
(b): Earth Image Acquisition]
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Fig. 2. Cube Satellite Configuration
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Fig. 6. Rail Interface between Upper Panel
Assembly and Main Structure
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Separation Device

Table 1. Separation Test Results Summary
Input Release
N‘?és?f Power Time Rel?gzlitse Re,;leua;[se
(W) (s)
1 11 0.8 Pass Pass
2 11 0.8 Pass Pass
3 1.9 Pass Pass
4 2.0 Pass Pass
5 2.1 Pass Pass
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Fig. 8. Cube Satellite FEM
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Fig. 9. PCB Mode Shape and Frequency
[(a): Mode 1 (379Hz), (b): Mode 2
(382H2)]
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Fig. 10. Structural Mode Shape and Frequency
[(a): Mode 4 (578Hz), (b): Mode 13
(894H2z)]

Table 2. Material Property

- |Young's . g Yield | Ultimate
I?fgr};lg]y Modulus Po||qsast<i)gs Stress | Stress
[Gpal [Mpa] | [Mpa]
PCB| 1850 18.37 0.136 242
Str. 2700 68.9 0.33 276 310

Fig. 11. Stress Contour Map (zdirection)

Table 3. Quasi-Static Analysis Result Summary

Max Stress (Mpa) SE MoS (%)

X §% z X 3% z
pcB| 137 | 137 | 261 140| 1462 | 1462 | 76.3
str. | 135 | 164 | 2.11 125 1635 | 1336 | 1046

2.3.2 Quasi—Static Analysis
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Table 4. PCB Analysis Results Summary 2) H. S. Seo, ]J. H. Lee, S. H. Kim, K. W.

Kim, C. H. Kim, J. H. Lim, S. W. Kim, S. H.

PCB | Onax (MM) | Oy, (MM) | MoS(%) Kim, D. S. Hwang, J. W. Lee and E. S. Han

EPS 0.0935 0.457 29 1 “Analysis On Nano or Pico-Satellite System

OBC 00148 0.356 182 Design Technologies” J. of the Korean Society

Comm. 0015 0.323 162 for Aeronautical & Space Sciences Fall
Conference, May. 2012, pp. 1033-1036.

3) K. Konoue, and S. Matsunaga, “A

Development Summary of CUTE-I: Titech

Fig. 12. EPS Board Configuration
(C=1.26, t=1.6mm, r=0.8mm,
I=11.6mm, d= 90mm)
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