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A simple passive inductive sensor can detect ferromagnetic objects

__moving through its magnetic field. Construct such a passive sensor
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POSSIBLE THEORETICAL CONSIDERATIONS




The voltage and current of the inductor: U(t) = U, - sinwt  I(t) = Iy - cos wt
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¢, depends on the distance of the target! ¢, (d)

Energy loss due to eddy currents in a quarter cycle:
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Inductor’s change of energy:
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Magnetic field strength at the end of a solenoid:
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A® is dependent on the distance of the subject (d)!
dy <d, - AD; > Ad,

Given the dw (the precision of the measuring device) a
formula for sensing range can be calculated.
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Air Coil Ferromagnetic core

+ light, stable, durable + higher sensitivity
+ no hysteresis loss - less stable, nonlinear
- limited sensitivity (low inductance) - more energy loss
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Three mutually
perpendicular coils

Single-coil sensor



[Metal object absent]




SOURCES, REFERENCES
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[Metal object absent] [Metal object present]

[Aluminum object absent] [Aluminum object present]
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Typical metal Iron/SUS440 | SUS304* | Aluminum/brass/copper

* SUS304 has an intermediate property.



http://www.keyence.com/

The voltage and current of the inductor: U(t) = U, - sinwt  I(t) = Iy - cos wt
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Energy loss due to eddy currents in a quater cycle:

W . il e T
%loss_ W rat = ¢ 6 0 U _lCOS (wt)' t = Aw 40
20 20
Inductor’s change of energy meanwhile:
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