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Abstract

Most Nanosatellites are launched in nanosatellite deployers. Nanosatellites in the deployer are turned off
during launch, and they start boot sequence after deploying at their mission orbit. For this reason,
nanosatellites must have deployment switch. Most of the nanosatellite deployment switch has two part,
first is electric switch to boot the satellite system and second is mechanical assembly to push the switch.
In most cases, electric switches are installed in the satellite main body, and the switch operations are
translated via the mechanical assembly. These implementations are mechanically complicated and hard to
guarantee the appropriate operation without the problems due to friction between pusher and satellite
structure. This paper proposes the another implementation method of deployment switch for nano-

satellites by installing the electric switch outside the main body without any kind of mechanical parts.
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1. A2

FEHo R T EdlE= Y d(Nanosatellite)> 1-10 kg Ato]9] A2 Zeo] 9j4o0 =
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Fig. 3. Deployment Switches of 1U of Pumpkin Space.
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Fig. 4. External Figure of SNIPE [9]. SNIPE, Scale magNetospheric and lonospheric Plasma

Experiment.
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Table 1. Subsystem and Units in SNIPE [14]

Subsystem Units Description
CDHS OBC
EPS EPS board
Battery

Solar panel
AOCS RWA

MTQR

ST

ASS

GPS receiver

GPS antenna
COMS UHF transceiver
UHF antenna

S-band transceiver

S-band antenna

STS Structure

PS Thruster For formation flying

Payload SST Solid state telescope
MAG Magnetic field measurement
LP Langmuir probe
Iridium For communication backup
GRBM Gamma ray burst monitor

SNIPE, Scale magNetospheric and lonospheric Plasma Experiment; CDHS, Command and
Data Handling Subsystem; EPS, Electric Power System; AOCS, Attitude and Orbit Control
Subsystem; COMS, Communication Subsystem; STS, Structure and Thermal Subsystem;
PS, Propulsion Subsystem; OBC, On Board Computer; RWA, Reaction Wheel Assembly;
MTQR, Magnetorquer; ST, Star Tracker; ASS, Analogue Sun Sensor.
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Fig. 5. Failure of the HRM String (right) and Unexpected Deployment of the Solar Panel (left) [9].

| -

Fig. 6. Stuck of nanosatellite in a deployer (upper) and solar cell damage by deployer

B _

thresholds (lower).

Fig. 7. Prevention of stuck of nanosatellite (upper) and mitigation of solar cell damage by

deployer (lower).
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Fig. 8. Deployment switch of SNIPE. SNIPE, Scale magNetospheric and lonospheric Plasma

Experiment.
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Fig. 9. Compressible material at the inner wall of the deployer door.
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Fig. 10. Attaching cushions on the inner wall of the deployer door.
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Fig. 11. Previous version (left, [22]) and final version(right, [23]) of SNIPE Deployment switch.

SNIPE, Scale magNetospheric and lonospheric Plasma Experiment.
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Table 2. Summary of deployment switch implementations

Types Advantage Disadvantage Applicable
In the main body - Applicable all cubesat - Mechanical uncertainty All Cubesat
(at the end of - Safe treatment of electric - Friction
rail Surface) switch - Cold welding
- Higher design complexity
In the main body - Safe treatment of - Switch implementation 23U
(not end of the rail) electric switch dependent to the deployer
Out of main body - Simple design - Switch implementation >3U
- No mechanical dependent to the deployer
uncertainty - Need to avoid

compressible surface
- Careful treatment for

electric switch

g F2A AG Aol S FEAR) AN A A9XE AAEHE o] sttt
Q] T2A A Aol AR AN AR Tt Ao Ags B A
olehel SNIPES} 2o 3] 9]30] 27} A9XE £L Ado] F 5 glor, 2.

=
[e]

ro%
>
o_?li
o
N
3
0,
_?L
)
X
oo
ol
P
Y,
o)
o
ol
i
_?L
A
2
)
[>
=)
N
=
Jo
-
reh
>
=
fr
ki)
el
N o >

2 29| oS 1T WA o2 SWHSH B AFS B FoH Aol
TRAE A AL WEA] 29 TRAL W) AUNES WA FElel S L
AR 297 A5l BAVE A AFook shl, AFHOR MEA INBHAEL B

2214, 715 £4go] 98- SAsfok ek,

==

Y& SNIPE:= Aol A== 202240f HARE of)Fo|lon Aol Tty Hx
4 Jo] mE =] FZ9] HISlE I=FHAAE AR Ao E AlEo] MAE Q) o W
ARA o] AR&SF HEAlO- SNIPE Al Qo] 9+ A2k of| 4ot}

o
my

=

£ =Bl theo] AIAYIA TAE st Bk 2t 4] @ 1 543 g
& WAIS vl BAsllt BEolA ANE Walo] thesly AAA

€<
= WS AABIL AL 50l FARE B HEARIOE =go] 2 & 3l& AR Vd

flo
N

g

o
au

https://www.jstna.org | 83



Le?ld HHARIR] 73 A & O0F

2 = FEFEATEe] A MEIA 7T e i AR A AdEke] LRl

References

1. Helvajian H, Janson SW, Small Satellites Past, Present and Future (Aerospace Press, Reston,
VA, 2008).

2. Nanosats Database, Nanosatellite & Cubesat Database (2023) [Internet], viewed 2023 Jan 20,
available from: https://www.nanosats.eu/database

3. Cal Poly SLO, CubeSat Design Specification, 13th Revision (Cal Poly, San Luis Obispo, CA,
2014).

4. Cal Poly SLO, 6U CubeSat Design Specification, 1st Revision (Cal Poly, San Luis Obispo, CA,
2018).

5. Planetary Systems, Payload Specification for 3U, 6U, 12U AND 27U (Planetary Systems,
Samara, 2017).

6. Cho DH, Choi WS, Kim MK, Kim JH, Sim E, et al., High-resolution image and video CubeSat
(HiREV): development of space technology test platform using a low-cost CubeSat platform,
Int. J. Aerosp. Eng. 2019, 8916416 (2019). https://doi.org/10.1155/2019/8916416

7. Kim HD, Choi WS, Cho DH, Kim MK, Kim JH, et al., Introduction to development of a
rendezvous/docking demonstration satellite, Proceedings of The Korean Society for Aeronau-
tical and Space Sciences Spring Conference, Buan, Korea, 17-20 Apr 2019.

8. SNIPE Project, Mission summary [Internet], viewed 2023 Jan 20, available from: http://
kswre.kasi.re.kr/snipe/about_mission_summary.php?lang=ko

9. Korea Astronomy and Space Science Institute and Korea Aerospace Research Institute,
SNIPE Critical Design Review/Bus System (Korea Astronomy and Space Science Institute,
Daejeon, Korea, 2019).

10. Kim MK, Choi WS, Kim JH, Sohn JD, Lee JJ, Implementation of 6U Nanosatellite Separation
Switch. Proceedings of The Korean Space Sciences Society Spring Conference, Samcheok,
Korea, 27-29 Apr 2022.

11. ISISpace, Cubesat structures [Internet], viewed 2023 Jan 20, available from: https://www.
isispace.nl/product-category/cubesat-structures/

12. GOMSPACE, 3U platform [Internet], viewed 2023 Jan 20, available from: https://gomspace.
com/3u~(1).aspx

13. Pumpkin space, CubeSat Kit™ structures [Internet], viewed 2023 Jan 20, available from:
https://www.pumpkinspace.com/store/c4/CubeSat_Kit%E2%84%A2_Structures.html

14. Kim MK, Kim HD, Choi WS, Kim JH, Kim KD, et al., Launch environment test for scale

magnetospheric and ionospheric plasma experiment (SNIPE) engineering qualification

84 | nhttps://doi.org/10.52912/jsta.2023.3.1.72



J. Space Technol. Appl. 3(1), 72-85 (2023)

model, J. Space Technol. Appl. 1, 319-336 (2021). https://doi.org/10.52912/jsta.2021.
1.3.319

15. Park YH, Go JS, Chae BG, Lee SH, Oh HU, Functional verification of nylon wire cutting-
type holding & release mechanism for 6U CubeSat's solar panel, ]. Korean Soc. Aeronaut.
Space Sci. 46, 867-875 (2018). https://doi.org/10.5139/JKSAS.2018.46.10.867

16. Kim HD, Choi WS, Kim MK, Kim JH, Kim K, et al., Results and lessons learned from
nanosatellite space environment test, ]. Korean Soc. Aeronaut. Space Sci. 49, 919-931
(2021). https://doi.org/10.5139/JKSAS.2021.49.11.919

17. Kim MK, Kim HD, Choi WS, Kim JH, Kim KD, et al., Case studies and lessons learned from
launch environmental test for nanosatellites, J. Korean Soc. Aeronaut. Space Sci. 50, 423~
433 (2022). https://doi.org/10.5139/JKSAS.2022.50.6.423

18. Kim MK, Kim HD, Choi WS, Cho DH, Kim JH, Satellite projectile having vibration reducing
function and launching method using the same, Korea Patent No. 1021346200000 (2020).

19. Kim MK, Kim HD, Choi WS, Cho DH, Kim JH, Satellite launch vehicle, Korea Patent No.
1023043770000 (2021).

20. Cha WH, Tahk KM, Advances in deployment mechanism of the localized 3U Cubesat
Deployer, Proceedings of The Korean Society for Aeronautical and Space Sciences 2019
Fall Conference, Jeju, Korea, 20-23 Nov 2019.

21. Parker, THERM -A-GAP 579 [Internet], viewed 2023 Jan 20, available from: https://www.
digikey.kr/ko/products/detail/parker-chomerics/61-02-0909-G579/9349980

22. Honeywell, ZX10C30B01 [Internet], viewed 2023 Jan 20, available from: https://www.
mouser.kr/ProductDetail/Honeywell/ZX10C30B01?qs=10P5Hh1%252BD7%252BJhDdAUO
s%2FyA%3D%3D

23. Honeywell, ZX40E10J01 [Internet], viewed 2023 Jan 20, available from: https://www.
mouser.kr/ProductDetail/Honeywell/ZX40E10J01?qs=LPAag0Ob11%252BfnCIWY]leWpA%
3D%3D

Author Information
4 8l 7  mkkiml12@kari.re.kr

20120 MEHistaoflA FE-F5st BAt F5 § e ATl
YA AL E SHEA EE TS T2 vt AL, o] v
o] 249 T Abdoll Hofsiiet. & AFNEoks U SFRAIL
g dA 9 sidolx FelR =A/AE vl 5 57 1E kel Hols

AL 3l

https://www.jstna.org | 85



