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Development of a metal detector that inspects aluminum-wrapped foods by the magnetic bias
type magnetic field line method

By AR

Yoshiyasu Makino

Many food processing machines are composed of a combination of metal parts, and there is
always a risk that metal foreign objects will be mixed into food during various processing steps,
so metal detectors are necessary for food processing.

In this article, we will explain the principle and device implementation of the magnetic bias
type magnetic force line method. In addition, to evaluate the response, we measured the output
voltage across the sensor's coils, which correlates with the change in magnetic flux, which is the
sensor's measurement parameter. The magnetic flux increased exponentially as the size of the
metal sample and the distance between the sensors increased. Also, the magnetic flux increased
In proportion to the feed rate of the metal sample. And, by comparing the eddy current magnetic
field on the surface of the aluminum packaging material and the magnetic field generated by the
metal sample, it was confirmed that the developed detection method can detect the metal sample
inside the aluminum packaging material.

KEY WORDS:Metal detector, Foreign matter inspection, Magnetic sensor, Magnetic force line,
Magnetic bias, Electromagnetic induction, Metallic foreign matter, Aluminum packaging, Search
coil method, Eddy current, Food processing machine
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Fig. 1 Detection principle of search coil method.
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Fig. 2 Detection principle of magnetization method.
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Fig. 3 Detection principle of the magnetic bias type
magnetic field line method.
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Fig. 4 Relationship between metal ball size and output
voltage.
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detection.
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