% 6 5% 6 4 T HES KT A Vol. 6, No. 6
2023 %12 A DIGITAL OCEAN & UNDERWATER WARFARE Dec., 2023

[SIA#N ] sk&E, FFRIEM, SRF. HIRIED RN Z RS [T]. Sl e 5K F B, 2023, 6 (6): 743-748.

SR AR AN

g‘l«""’&g1‘ 2, }IZ'J:J:EI\) ’ %/{é‘;%—l‘ :
(1. b REIRKRT FHOAFLELAK, LE F5 266300;
2. PEMHMEAARNGFHL— ORI, Mk TS 443003)

B E mraBFA. MBNEGERENAER, AANRL R B RE L RFAFEFREE %,
BrhFEER RS REE, EUEIHNEMNE R, FRE-AFEESGERE, B, #HT —#
ETHRRGHEENEARANEGERE, ZERBNEREEXTHAEE S S EWN# N EEXR, §
Hthh gt R B R, RENEIERBRE VS SR, FFEFNINRE BB SR, &
fre g e, RUAATERABFAMNEL, B, 2T ERKRGFETR, BLTHHRELER
b G 32 F 22 ST REMN, BIETETHRARGERLEANERREZAN TR, &R
FUW, EFFELET, £100000 nT B4 THKENEEEE 0.98%.

KR #phRE; HFAEEAR; ARG

FESES TMI33 XEkFRIRAY A XEHRS  2096-5753(2023)06-0743-06

DOI  10.19838/j.issn.2096-5753.2023.06.013

Research on Self-oscillating Magnetic Induction Sensors

ZHANG Zhiyong' *, CHEN Zhengxiang®, GAO Junqgi' ~

(1. Qingdao Innovation and Development Base, Harbin Engineering University, Qingdao 266300, China;
2. No. 710 R&D Institute, CSSC, Yichang 443003, China)

Abstract Aiming at the application requirements of digital and small-volume magnetic field sensors, it is
necessary to explore a new magnetic field sensor, because existing inductive magnetic field sensors generally have
the problems of complex hardware circuits, the need to use analog-to-digital conversion devices for digitalization,
and it is difficult to achieve miniaturization. In this paper, a magnetic field sensor based on self-oscillating magnetic
induction technology is proposed. Its measurement principle is based on the linear relationship between the duty
cycle of the excitation voltage and the measured magnetic field. Compared with other magnetic field sensors, the
output of the magnetic field sensor proposed in this paper is in the form of duty cycle, which does not require
additional filtering circuits and analog-to-digital conversion circuits, and the hardware circuit is relatively simple,
so it is beneficial to digitalization and miniaturization. Besides, the generation process of self-excited oscillation is
analyzed, and the theoretical equation of excitation voltage duty cycle and measured magnetic field is established. A
prototype is made to verify the feasibility of the magnetic field sensor based on self-excited oscillation magnetic
induction technology. The results show that under open-loop conditions, the linearity of the sensor is 0.98% with the
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Fig. 1 Schematic diagram of a magnetic field sensor
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Fig. 2 Operation principle of a nonlinear core under an excitation waveform
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Fig. 3 Excitation voltage and current waveforms when
measured magnetic field is 0
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Fig. 4 Excitation voltage and current waveforms when measured magnetic field is not zero
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Fig. 5 Prototype test diagram
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Fig. 6 Output voltage and current waveforms when
measured magnetic field is 0
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Fig. 7 Output voltage and current waveforms when
measured magnetic field is not 0
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