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Fig, 1. Structure of the flux-gate magnetometer.
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Fig. 2. Principle of the flux-gate magnetometer; a) idealized B-H
curve of sensor core, b) magnetic field strength applied to the each
side of the ring sensor core, ¢) induced magnetic flux density of each
side of the ring sensor core, d) difference of induced magnetic flux
density of each side of the ring sensor core, and e) voltage induced in
secondary winding.
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Fig. 3. Schematic diagram for detecting even harmonics induced from
secondary winding.
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Fig. 4. Ac hysteresis loop 2714"A before and after annealing at
25 kHz magnetizing frequency.

Fig, S. Photography of flux-gate sensor.
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Fig. 6. Photography of developed 3-axis flux-gate magnetometer for
the attitude control of satellite.

Fig. 7. Photography of the low magnetic field calibration system in
non-magnetic laboratory for the calibration of developed 3-axis flux-
gate magnetometer.
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Fig. 8. Linear characteristics of the developed flux-gate magneto-
meter (before acceleration and thermal cycle test).
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Fig. 9. Noise spectrum of the developed flux-gate magnetometer.
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Fig. 10. Linear characteristics of the developed flux-gate magneto-
meter (after acceleration and thermal cycle test).



LATE=REY Q1 FA] AAA] 3-F Flux-gate "FIWED|E] A2t - $=)jg}

Fig. 11. Developed flux-gate magnetometer which is installed in
KoDSAT (magnetometer is attached on bottom of top plate).
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In this work, we have constructed 3-axis flux-gate magnetometer for the attitude control of satellite. The constructed magnetometer
shows uncertainty of =+ 1%, noise level of 0.2nT/sHz at 1 Hz under 1 W power consumption. Environment test for satellite
component, acceleration test and thermal cycle test were carried out. For the acceleration test, magnetometer was vibrated frequency
ranging from 10 Hz to 1 kHz at 15 g (g : gravitational acceleration at earth), and for thermal cycle test, 4 times of thermal cycle were
carried out temperature ranging from —55°C to +80°C under vacuum of 1x107° Torr.
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