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Development and On Orbit Data Analysis
About Reaction Wheel of Small Satellite

JiChul Kim*, YunHo Choi*, Sangchul Lee** and Hwa-suk Oh**

ABSTRACT

An on-board reaction wheel is payload of small satellite for space environment test. The

considering physical,

electrical, and environmental

In this paper, we report design, manufacturing process and operation

performance verification. Furthermore, the specifications of environmental test are performed

under environmental conditions for guarantee of stability and reliability. The operation and

environment test results are presented to meet the requirements at the reaction wheel flight
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Table 1. Requirement Matrix

Requirement Title Value

Mass < 2kg

Power Consumption <55 W

Power Voltage DC 28 V(Unregulated)

Electrical Interface RS422, n, 8, 1

Protocol RSI-05/28 protocol

Amount of data < 80 Mbits

Design Lie Time > 1 year

Thermal Regq. -10 ~ 50 C

Vibration Req. AL 37

Table 2. Performance Requirement

Requirement Title Value
Angular Momentum < 0.36 Nms
Reaction Torque > 5 mN-m
. . Static : < 0.5 g.cm
Induced Vibration . )
Dynamic : < 5 g.cm

Flywheel Inertia

0.00114 +10% kg.m®

Momentum Alignment

+15 arc minutes

Speed Range

Maximum +3000 rpm
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Fig. 6. Balancing Before/after Waterfall
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Table 3. Thermal Vaccum Cycle Test Result

Cold Hot Cold Hot Cold
2= -11.8 C 48.5 C -11.6 C 48.5 C -11.7 C
Torr 8.96E-5 3.43E-4 6.30E-5 1.88E-4 6.81E-5
(0]
= Pass Pass Pass Pass Pass
Test
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Table 4. Reaction Wheel Operation Schedule

Fd | #9 9A NE 9=
1 20133 02¢¥ 05 Initial Check
2 2013 02¢ 14¢ Rwa_p 712 &
3 | 2013 02€ 269 Rwa_r 7]% &8
4 20139 02€ 28Y | Rwa_p AlUde &&
5 20133 03¥€ 19¢ | Rwa_r AlYUE L &
6 2013'd 03¥Y 23Y | Rwa_p speed mode
7 2013 03¥ 25¢ | Rwa_p Torque mode
8 2013 03€ 31¥ | Rwa_r speed mode

A g2 Qe 2lAldde]l dojves e &
A5G, A B AT BE G =
10% olste] Fd3H x5 Hdv E=I EA
mEE 93T S ks At 9AS B3
b BAEE s ASdoh w1 949 A
se Fao g WolN wyste Aol 9
el & HdeHa s & F U
RWApaotData
4000 T T T
g ol . :
3 2000 F
f 1000 -
IDOI]a ||.I?‘J 21;0 Jl;l] d.IIE‘ r'~'3"I] Gl;ﬂ FCIII.'I 00

o

............................................

&
I

Custemicn

&
wn
I

ae real
cabculite

i
L] 00 200 Jon 400 500 600 Tan 00

Fig. 12. On-orbit Data of Speed Mode
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