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Abstract: To correct the torsional wave velocity, compensate for the effect of temperature, suppress
the pulse current noise, and improve the signal-to-noise ratio of the output signal, a double detection
coil structure was designed for a magnetostrictive liquid level sensor. A mathematical model of the
torsional wave velocity and temperature was derived, and the relationship between them obtained.
The temperature affected the measurement results and the amplitude of pulse current was seen to be
larger; these issues of single coil structures were analyzed. The theoretical analysis and experimental
results show that, compared with the single detection coil structure, the double detection coil struc-

ture leads to faster calculations of the torsional wave velocity and compensates for the effect of temper-
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ature on the measurement results. The amplitude of the pulse current noise signal is reduced to the original

1/27, and the measurement error is reduced from the original 0. 18 to 0. 02 mm. The double detection coil

structure provides theoretical guidance for the optimal design of magnetostrictive liquid level sensors.

Key words: magnetostriction; liquid level sensor; double detection coils; noise suppression; tempera-

ture compensation
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Fig. 1 Working principle of single detection coil sensor
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Tab. 3 Change of tand &> with float position at 20 ‘C
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Fig. 4 Waveform of pulse current noise by detection

coil
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Tab.4 Correlation electrical parameters of two detection

coils
CIE 21 ML/ Q A%/ mH 2/ pF
1 52 80.01 4.98 50. 87
2 S 76.12 4.12 59.79
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Tab.5 Comparison of output waveforms of single and
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Fig.5 Waveform of output signal by double detec-

tion coils
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