2
Fa2s F1W ’i ﬂ/? Vol. 42, No. 1

2023 #£ 1 H Journal of Applied Acoustics January, 2023

o ARIME ©

% Janus-Helmholtz # 5E 55 IE 25 14 IR 5]
RgEL2s  EEpN o s B i

(1 PEREREAEDST JLs 100190)
(2 HEEFRERS  dba 100049)
(3 Jeatig it A& TREBORBT S b JE3T 100190)

FEEE: R RGBT RERE N B ER DX B RS 1R, 45 3 W TG o o T 7K R A I R AR IR B 7 2 A 7K
AR IR 5 45 PA_E, 85 B BREOPRHE AN XC/INIORS £ S T — P e AR 2R 9k 3 7 30 & SR i iiE
W TTVEIE VR AR A R, 45 BG5S RE SR 4 L AR ) 56 2R, #E T A9 B IR BN HiLE 5 Rk 1, FEsL
fift B FRH T BRER M AR AR I AR A IR BN TY  HF T TE k% 8RR Janus-Helmholtz 45 Be S5 AE AL, 5 R HF
M S50 73 BT B0 UE A 2 PE IR R (R T AT 1, SRR EK T T He R A R S Mg o MRS SRR, SR A TR
JELE DR B e RE AR TE RS F IR N 9.4 A B, YR m]IA 31 198.2 dB, AN Tk Bl Al B 7 1 He R 2%, 7 VR 2L
BT 4 dB, RFPEREAF BN T R

KRR BREARL: ARZR IR S s BARR 43 4T s I AEIE T

REDESES: 0427 SCERFRIRES: A X EHS: 1000-310X(2023)01-0084-09

DOI: 10.11684/j.issn.1000-310X.2023.01.011

The nonlinear driving manner of iron-gallium Janus-Helmholtz transducer
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Abstract: Combining the characteristics of the iron-gallium material with a small approximate linear region,
an unbiased field nonlinear driving method is developed. Because the magnetic circuit method is used to
analyze the influence of magnetoresistance on the iron-gallium driving magnetic field, it is calculated the iron-
gallium driving magnetic field without permanent magnets in the magnetic circuit and it is more than five
times the that of permanent magnets. First, the Pader approximation method is used to approximate the
magnetization process of the iron gallium material, and the relationship between the magnetic field strength
and the magnetostrictive strain is obtained, and then the driving electric signal expression is obtained. On
this basis, a nonlinear driving model of the iron gallium transducer is proposed. An unbiased field Fe-Ga
Janus-Helmholtz transducer prototype was designed and developed. The feasibility of the nonlinear driving
model was verified through the experimental analysis of vibration characteristics. Finally, the transducer was
tested in water. The results show that the source level of the transducer with unbiased field nonlinear drive can
reach 198.2 dB when the driving current is 9.4 A, which is 4 dB higher than the transducer with permanent
magnet bias magnetic field. The launch performance has been significantly improved.
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