%47 K% 3 B FRKFFIR Vol. 47 No. 3
2024 %3 A Journal of Chongqing University Mar. 2024

doi: 10.11835/j.issn.1000-582X.2022.206
i e 1k T Ff AR e AL AR LS T

b A EL, K #

(FTRAXF BATEFR, F K 400044)

HE X TATHRREEZNHT —HFHAFRANLEN, T T HRRE LN ZTEBHBLE
HEAX G EARRIERENEZ ARG B F, 205 A4 R ERENF B E # 4T
BRI, A TLDCIOI4BASE R Xt T4EEAEZBEEFKROELRERE 5 RRAE
B Ae EAZHURAE R @, TR T AL B A, ZERE B (ETEMR02ke) BEME, NZF
ZREEINREMBEIKRZEEZKT % NEHETEIO, REESHIAERENZ, LA LR
TAEA ML,

KR 2 oA R R R LDCI614; T @ B A% B

FESES :TMT711 X AR ERD: A XEHS:1000-582X(2024)03-075-11

Design of handheld intelligent magnetic susceptibility meter
based on resonance method

JIN Zhengwei, FU Zhihong, ZHANG Jin
(School of Electrical Engineering, Chongqing University, Chongqing 400044, P. R. China)

Abstract: In this paper, a handheld intelligent susceptibility meter was designed based on the resonance principle.
A calculation formula for the resonance principle method was derived to measure the magnetic susceptibility of
rock. Simulation of the influencing factors of the resonance method was conducted to explore the magnetic
susceptibility of rock. The overall design of the instrument was informed by the simulation results and actual
detection needs. The peripheral circuit was constructed based on LDC1614, and the inductance sensor, signal
extraction program, and operation interface for the upper computer were designed. The prototype of the magnetic
susceptibility instrument was completed. The instrument is portable (weighing only 0.2 kg) and is easy to operate.
The measurement error is less than 5% compared with similar foreign instruments, and the accuracy of the
instrument can reach 107, It is suitable for both field and laboratory measurements and holds practical engineering
value.
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Fig.1 Schematic diagram of rock magnetization model
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Fig.2 Relationship between relative permeability and coil inductance at lifting distance of 1~10 mm
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Fig.3 Relative permeability and coil inductance at different conductivities
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Fig. 4 Relative permeability and coil inductance
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Fig.5 Coil inductance and relative permeability of rock mass of different sizes
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Fig. 6 Working principle of instrument system
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Fig.8 Oscillations of magnetized rock samples with different magnetic properties
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Fig. 9 Planar inductor coil with 4 helical coils equidistant in parallel
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Fig. 10 Load layout, section form and measuring points
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Fig. 11 Flowchart of the magnetic susceptibility meter
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