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Abstract

A single coil vibrating string sensor signal analyzer system is designed in order to monitor safety
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pressure of coal mine, oil mines, dams, bridges and other fields in this paper. The system includes
excitation circuit, pick-up circuit and frequency measurement part with equal precision. The exci-
tation circuit generates sweep pulse signal by single chip microcomputer. Vibration string sensor
is excited by driving isolation circuit composed of HCPL3120 chip. The pick-up circuit enlarges the
weak sinusoidal signal output by the sensor to form a square wave signal, then reads it into the
single chip microcomputer for equal precision frequency measurement. Finally, this system rea-
lizes the excitation of the single-coil vibrating wire sensor, verifies the output waveform of the
circuits at all levels and completed the measurement of sensor output frequency which have great
project promotion value monitoring the safety pressure of coal mines, oil fields, dams, bridges and
other fields more accurately.
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Figure 1. Structure diagram of single coil type vibrating string sensor
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Figure 2. Design architecture diagram of vibrating string sensor signal analyzer
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Figure 3. Excitation circuit design diagram
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Figure 4. Preamplifier circuit design diagram
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Figure 5. Design diagram of bandpass filter circuit
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Figure 6. Design of intermediate amplifier circuit
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Figure 7. Shaping circuit design diagram
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Figure 8. Isolation circuit design diagram
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Figure 9. Principle diagram of measuring frequency waveform with equal precision
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Figure 10. Output waveform of each circuit
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Figure 11. Frequency variation with pressure
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