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Fig. 1. Schematic diagram for the measurement of noise
spectrum of the flux-gate sensors.
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Fig. 2. Ac hysteresis loop of annealed amorphous ribbon
(2714A) at 25 kHz magnetizing frequency; (a) annealed
under no magnetic field, (b) annealed under longitudinal field
of IX1072T.
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Fig. 3. Noise spectrums of the flux-gate sensors; (a) using as quenched state ribbon, (b) using ribbon annealed at 350 °C during
1 hours.
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Fig. 4. Ac magnetic properties change of as quenched amorphous ribbon under accelerated aging test of different temperature;
(a) ac hysteresis loops at the magnetizing frequency of 25 kHz, (b) maximum magnetic induction, (c) squareness, (d) coercivity
depending on the temperature.



KATE> Flux-gate AIA1E- wj Fote] dxe) 83} — 7185 - &% - &58 -137-
0.8 1 I v T I
IBm ( samples annealed at 350 °C )
06 e
0.4 ] ) -
i 3
0.2 ¢ )
i <4\ —
B(T) oo bl 8
P ’ oy
02 /
04 : (Tyatsgc; Tohr
)/ (2)at100C,10 hr
08 (3)yat-150C 10 hr
(4)at 200°C,10 hr
-0.8 v r 01
2 -1 o 1 2 22 24 26 28
H(Acm) 1/T(x1000) K*
(@) (b
r T v 1 r T v 100 T v T
[Sqareness ( samples annealed at 350 °C ) J H, ( samples annealed at 350 °C) T
100 -
£
o
= £
e
3 ] ]
g ]
\N\_.f—_.
10 10 —
22 24 26 28 22 2.4 26 28
1/T(x1000) K' 1/T(x1000) K'

©

(@

Fig. 5. Ac magnetic properties change of amorphous ribbon annealed at 350 °C during 1 hours under accelerated aging test of
different temperature; (a) ac hysteresis loops at the magnetizing frequency of 25 kHz, (b) maximum magnetic induction, (c)

squareness, (d) coercivity depending on the temperature.
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Fig. 6. Ac magnetic properties change of as quenched amorphous ribbon under accelerated aging test of different aging time; (a)
ac hysteresis loops at the magnetizing frequency of 25 kHz, (b) maximum magnetic induction, (c) squareness, (d) coercivity

depending on the aging time.
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Fig. 7. Ac magnetic properties change of amorphous ribbon annealed at 350 °C during 1 hours under accelerated aging test of
different aging time; (a) ac hysteresis loops at the magnetizing frequency of 25 kHz, (b) maximum magnetic induction, (c)

squareness, (d) coercivity depending on the aging time.
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Flux-gate magnetometer was developed in 1930's, and it has been widely used for the low magnetic field measurements.
In this work, we have employed amorphous ribbon 2714A produced by Allied Chem. Co. as sensor core material. To
develop low noise, low power consumption, and high reliability flux-gate magnetometer, we have measured ac magnetic
properties depending on the annealing conditions. As quenched state amorphous core shows high noise level and ac
magnetic properties were changed under the condition of accelerated aging test, but amorphous ribbon, which was annealed
under 350 °C during 1 hour, shows fow noise level of 0.1 nT in the frequency range of dc~10 Hz which was 10 times better
than the as quenched amorphous ribbon. Under accelerated aging test, ac magnetic properties such as squareness and
coercivity of the annealed samples show higher reliability and approached to a certain limiting value as exponential function.
We can see that high reliability and low noise flux-gate magnetometer could be developed, if we consider this ac magnetic
properties change in the sensor design.



