J. Space Technol. Appl. 3(1), 72-85 (2023)
https://doi.org/10.52912/jsta.2023.3.1.72

x4t 88
Journal of Space Technology and Applications
pISSN 2765-7469  elSSN 2799-3213

Check for
updates

Received: December 14, 2022
Revised: December 30, 2022
Accepted: January 7, 2023

TCorresponding author :
Min-Ki Kim
Tel : +82-42-860-2347
E-mail : mkkim12@kari.re.kr

Copyright © 2023 The Korean Space Science
Society. This is an Open Access article
distributed under the terms of the Creative
Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/4.0)

which permits unrestricted non-commercial use,

distribution, and reproduction in any medium,
provided the original work is properly cited.

ORCID
Min-Ki Kim
https://orcid.org/0000-0003-1167-6658

72 | https://doi.org/10.52912/jsta.3.1.72

Lite Pl HHAX] 12l Al 2 0&

A Case Study of the Implementation of Deployment Switch for
Nanosatellites
Min Ki Kim"

Korea Aerospace Research Institute, Daejeon 34133, Korea

O OF
a5
CHOf LR AR =EE0] ZAEH AR 29| LIRlER = S0ile THE0] 74T el
2 HREOTE TIHLE SA0| THO0| Q7HEL 0|1 ot Leftd2 FHALIRIE B2 EEGI! U

Lt HE2S Le?go] THAAREE 2489

0 =
FEE g9ots W] 29| 28 =
X~

S

HE THED 2 24| L0 &7 AXIE HF1 JIoH, 01 FE2= 7 1A = o
M ARIXIE REGICE 0|28t A= 74N SHEE 0|10 FE49 2Xete] Oy 22 ZXZE &
ot 52 BE6| Oj@Cks HE0| UL E20iME 0]9] Tiote= M7 |AQIXIE 24| HRZ0| H2lStH
0 2 ot FEsh= WAl I 78 ARIE AVNlotH L@l THARIX| 730 25t ME2 U
28 HMQtelIAL Sttt

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. M2

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
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