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Abstract

On the basis of magnetic resistance effect and converting the single of mechanical vibration into
the magnetic field changes, a vibration testing method based on detection of electromagnetic field
is proposed. The vibration amplitude and other parameters of the seismic focus with a magnet can
be measured by using magnetic resistance to detect the change of electromagnetic field around
the space of it. To test this method, the circuit of single processing unit and the test platform are
built. The results indicate that the cycle of the measured waveform is 1.17s, and the amplitude at-
tenuates according to the index rule, which show that the measured vibration is the damped vi-
bration. Therefore, the method proposed is verified feasible.
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Figure 1. Diagram of measuring principle
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Figure 2. Equivalent circuit of magnetic resistance sensor
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Figure 3. Circuits of magnetic resistance sensor and signal processing unit
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Figure 4. Diagram of the test platform structure
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Figure 5. Relation between output amplitudes and the position
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Table 1. Voltage values corresponding to the upward and downward position of the magnet

F 1 BEETANTITAREX NAREE

WA 15 2 2.5 3 35 4 4.5 5 55 6.5 7.5 85 95 105 115 125
l‘ffji /cm

HLEE/V 4.998 4.998 4.998 4.926 3.276 2.178 1.510 1.275 0.574 0.441 0.246 0.174 0.126 0.083 0.059 0.015 0.015

WA 125 115 105 95 8.5 7.5 6.5 55 5 45 4 35 3 2.5 2 15 1
Ty fom

FLFE{A/V 0.015 0.015 0.061 0.100 0.144 0.190 0.343 0.493 0.609 0.949 1.362 2.095 3.708 4.729 4.998 4.998 4.998

y =1.6941e 03 (4)
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