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Abstract

Aiming at the problem that Fe735CuiNb3Sii35Bo amorphous alloy ribbon has high sensitivity GMI
effect, but it is insensitive and has low linearity under weak magnetic field, an internal bias solu-
tion is proposed. According to electromagnetic induction, the circuit parameters are adjusted to
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change the current flowing through the inductance coil, which leads to the corresponding change
of the magnetic field at both ends of the inductance coil; By calculating the highly sensitive linear
interval of GMI characteristic curve of amorphous ribbon, the bias current is adjusted to bias the
zero point to the center of the linear interval. By using this method, the output characteristics of
the sensor show a zero-crossing asymmetry form, and it has higher sensitivity under positive and
negative weak magnetic fields. This paper introduces the giant magneto-impedance characteris-
tics of Fe-based alloy ribbon, the circuit principle of the sensor and the analysis of the experimen-
tal data measured after adjusting the bias current. The experimental results show that the output
characteristics of the sensor have good repeatability, basically no hysteresis and high linearity,
especially in weak magnetic field, the sensitivity reaches 22.53 mV/(A-m-1).
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Figure 1. GMI measurement system schematic diagram

E 1. GMI ME ARG RE

1600 ’—-——180‘
1400
1200 4

1000

—n—n—n—n— "

800

600

(AZ/7)%

400

'._-_.——l——l

200

-

0

7200*200 (I) Z(I)O 4(IJO G(I)O 8(I)0 10!00 12I00 I4I00 16I00 18I00
H/(Asw™)

Figure 2. GMI characteristics of FeCuNbSiB alloy thin strip
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Figure 3. Magnetic sensor circuit
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Figure 4. Schematic diagram of inductance coil
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Figure 5. Bias circuit diagram
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Figure 6. Repetitive data analysis
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Figure?. Hysteresis data analysis
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Figure 8. bias magnetic field analysis
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Figure 9. Sensitivity and linearity analysis
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