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Fig. 1. Structure of magnetic torquer which consists of coil former (a),
housing (b), and supporting arms (c).
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Fig. 2. Photography of magnetic dipole moment measuring table.

At RUE meB2RE A r 1 dold Y& v gL
Zgst] A7) AEA ZHES ARlshs WPES dsigon,
2718 B me] AE vheat 2ois).

Br) - i‘_i_:_”s. 4 3(’"___”)_’} 4

5
F

A7 19} g A7) A BAE o) W) x5 o
Gt skl e et o ok,
B = o2y

¥ 4 x3 (5)

web el EREE AMSSle] B2 EAs A A=A
EHE me 7 4 AUtk o] A AP vz A%l
A FElolo) 3, m=10 Am}) MTQE 1m Aol
AYE & 7% dipole field’} 200 nT W3}5}7] wjEe)] 28
=5 27Pge] a7} 0207 o)5lE Qg

Fig. 22 2] 52 ZHE nS 24317 93+ vy
AFA Ue] B2 gHolEgld] £ MTQS} flux-gate Al
ME Hola gitt. SAAIzEe] wAS 5l = A7) A%
A ZHE SRS ARtsl)on, W@ (area tums)
7F 400 M°E 1 AY ARE T A A7) B2 ZHES}
4.00 Am® BAsl] SHGAE wAT 4= A -

IV. Magnetic Torquer2| M|&}

FA7E 035 mm, o] §mm, Zol7t 320 mme) HEEAY
VRS Foke ARgEIgion), Fole) s wiE 3}
A7) A=A 2HES) A3 AWE Fig 30) Rolm gk
Fig. 301X m-1 319 £7)%= Fole] 400 <, %3} 3k
< o] Al oJsl] AR E. HetAd28 oM 878t
€ X3} 2| 452 BHE 13 Am? ol ol g Fole] ¢F

— 55—
20+ —a— #ofCores 5 e
15 ) —@— # of Cores 10 ,/;‘M
i 4 # of Cores 15 $ 4
104 —w— # of Cores 20 reneeee
X
€ o
< ]
B 54 T B
~10 ._.V.._.-.-O.';/}g/*
A5 astiy Winding : 5660 turns
20 .. VY'/
T T T ¥ T v T M T M T ¥ 1
150 -100 50 0 50 100 150

1(mA)

Fig. 3. m vs. I depending on the number of cores.

Fig. 4. Photography of the constructed magnetic torquer.
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Fig. 5. Magnetic dipole moment depending on the current 7 of the
developed magnetic torquer.
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Fig. 6. Least square curve fitting of magnetic dipole moment
depending on the current 7 to demonstrate linearity of the magnetic
torquer.

Fig. 7. Photography of the acceleration test apparatus (KAI) used for
magnetic torquer.
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Fig. 8. Dynamic response of magnetic torquer; bottom line is applied
current, and upper line is response of magnetic torquer (time scale is
0.2 s/division).

50080 A7l MTQE AE3 10Q9 non-
inductive resistor® 2|dg dAsl] MTQ 32 AFE
=819tk 28]a MTQoAA] HAEE A7 Pds fluxgate v}
EnEE 2389x, 2 A7) Fig 8l 014 Yo,
Az MTQY AIRPgE7T 0.1s A=YES & 5 ST

VE =

B Ao ek 258 magnetic torquerZ 713}
et 70dE magnetic torquers ZFELIAJOIM Q78h= X
A 2 &5 AlgeME 1 EAdo] wgkEA| ek E11
o™, /ML E magnetic torquerd] F2 EAJL Ao
0.46 kg, 33} 27| A=A ZHETL 15 Am?, A7) A=A
EHES] AYFErt 03%21 FHo] £12An’, Y] BSA}
EHET} 10 AmPlA HHEREAE | Watt, 20 °ColA A3}o)
340 Q B ARVIF7E 0.1s o3t

#Ale =2

2 a7 3gdishn wH) A7HIE 98 xPEion,
ololl ZRI=FHUc}.

HnEs

[1] Peter C. Hughes, Spacecraft Attitude Dynamics, John Wiley
and Sons, New York (1986).

[2] Wertz, James R., Spacecraft Attitude Determination and Con-
trol Boston, Kluwer Academic Publisher (1995).

[3] H. Krishnan, M. Reyhanoglu, and H. Mcclamroch, Automat-
ica, 30(6), 1023 (1994).

[4] F. Fiorillo, Measurement and Characterization of Magnetic



—57—

A

LAT=E> AZHA AAA 18- Magnetic Torquer /i — £t}

Materials, Elsevier (2004) pp. 294.
[5]1 A. M. Portis, Electromagnetic Fields, John Wiley & Son
(1978) pp. 218. .

Development of Magnetic Torquer for Satellite Attitude Control

D. Son*
Department of Applied Optics and Electromagnetics, Hannam University, Ojung Dong 133, Dagjeon 306-791, Korea

(Received 3 March 2008, in final form 29 March 2008)

Magnetic torquer, which uses torque between magnetic dipole moment and earth magnetic field, has been used to control attitude of
satellites. In this work, we developed a magnetic torquer for small scientific satellite and test under environmental conditions of the
satellite launching and orbital motion have been carried out. The developed magnetic torquer shows saturation magnetic dipole
moment of 15 Am’, linearity of 0.3 % in the range of +12 Am? mass of 0.46 kg, and power consumption of 1 Watt at magnetic

dipole moment of 10 Am’.
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