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Abstract

In the process of coal production in open-pit coal mines, some ferromagnetic objects such as sho-
vel accessories and iron plates mixed in coal mining will enter the crushing station, which will lead
to the damage of crusher blocks, crushing teeth and even the burning of motors in the crushing
station. Therefore, the detection of ferromagnetic objects in primary crushing station is very im-
portant. Based on the principle of balance type metal detection, the arrangement scheme of de-
tecting coil in crushing station is analyzed by finite element method, the optimal scheme and the
optimal number of turns and frequency under the scheme can be determined. Finally, experi-
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ments are carried out to verify that labview is used to collect, de-noise and extract the amplitude
of the signal. The results show that the scheme can accurately detect whether there are ferromag-
netic objects.
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Figure 1. Alternating current bridge
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Figure 2. External circuit and physical model for single coil access
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Figure 3. External circuit and physical model for double coil access
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Figure 4. Single coil split access to the external circuit and physical model
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Figure 5. Schematic diagram of inductance with position of
ferromagnetic object
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Figure 6. Different schemes without iron bridge arm voltage
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Figure 7. Bridge arm voltage with ferromagnetic object in single coil
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Figure 8. Bridge arm voltage with ferromagnetic object in double coil
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Figure 9. Bridge arm voltage with ferromagnetic object in single coil splits
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Figure 10. Peak voltage variation trend diagram of bridge arm when single coil is connected
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Figure 11. Peak voltage variation trend diagram of bridge arm when double coil is connected
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Figure 12. Peak voltage variation trend diagram of bridge arm during single coil split connection
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Figure 13. Signal waveform diagram without nut
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Figure 14. Signal waveform diagram after noise reduction without nuts
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Figure 15. Signal waveform diagram with nut
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Figure 16. Signal waveform diagram after noise reduction with nuts
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