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Study on the Magnetic Field Measurement Using the Ultrasonic Transducer
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A new magnetic field measuring system with induced coil is reported. This system consists of
air-cored coil that is forced by the ultrasonic transducer. Induction voltage of coil is
proportional to the DC magnetic field and the driving frequency of ultrasonic transducer by the
principle of Faraday’s law. The experimental measuring system is setup, and the possibility of

a new magnetic field sensors is confirmed.

1. ME

43 £22 o) =AM A Hed
od, ARfEC g3t xA A sEZo] &4
o ¥ ZAE 2YZ Y A#AddN @
A3e 7129 E 538 F A% ATLES 494
& &4, o] 718Ye Asld st A9 A
29 7158, AAE dANA Y, AL
FEo] 7hes o] #, YL 2FRAFOE
A £=E2 FH0A 3 AA HHH =Y
8 7148 S A BYY AAA2E dsioq 2
99349 7MeAdE 483 A BaAF
.

2. o s XA EY

ojo

2-1. XSS o[ AASY AL

a9 13 o], 25747 %4d %9 43 &

2 o3zt IA5H 4 mde] £ At A%
%Y AFS=d et Aol A UG o
q, L€ A ALo] glod, ARFE=EA
93t Ao vl Y 7AYol AUANH FE @
Aed. 3Y AT 4 A4 @G AR 3
i, B8 A<$dXx(Magnetic Flux Intensity), Y
As4$xe v 2 319, A% ¥3 A0

AQ = [.B" vdt xdL

o)9, ieldle] YA (Faraday's law of Induction)
of g3te] =AGA WA= 7|AY e & (o]
o, I A&AUT BE A}

e = -AQ /dt =

ojth. :=Y9 wHo| RolL =YY RE $o|
Sgo] AFHAM, 15 ¥ 1L a, AF
9 7t FA5E 0 2 39, (949 AAYe



e=-2rRaB
7t 9ok ARA(B = 27 x 10 °[T]) o 93
o, AA47t 1 o]a ¥hA o] 05cmd EYol AF
Fo4 =100 kHzell A 255t JE& wi(o] w9
HARNEZEL 1pemBa 3ah), A S
A A 4% f= 1AL 1.06¢Velth

LA s

289

AEA

=%

291 289 AFE o8¢ AASHYY
Fig 1. Magnetic field measuring principles using

EEEE]

O

the ultrasonic-vibration.
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fig 3. Equivalent circuit of air-cored induction c-
oil.
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Fig 4. Measuring Systems
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Fig 5. Induced voltage-frequency charateristics
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Fig 6. Impedance charateristic of the ultrasonic

transducer
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