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Effect of Biasing Magnetic Fields
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ABSTRACT

The effects of biasing magnetic fields on the performances of magnetostrictive ultrasonic transducers are

investigated. The transducers are patch-type ones which are used for SHM of plate structures. Various

kinds of configurations of biasing magnets are covered experimentally. It is experimentally verified that

how the biasing magnetic field deploys is the most significant factors on maximizing the transducer

output. From the magnetostriction curve of nickel, it is concluded qualitatively that it is not the absolute

values of biasing magnetic field but the slope of magnetostriction curve to be taken account of.
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Fig. 2 Schematic figures of the components of a
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Fig. 4 Experimental setup for measuring the per-
formances of the proposed transducers

rot

P2 A

0jo

ol g vpolol 2 A7late] s

Fig. 30l o] Agtelld AREg F-A44 e FR/E
Btk WA Fig 3t ITAICREE THEo
A= wtoloj s A1 eyt A E FAHoE
W ko R PAEE A5 itk A2 o
2 719 "za YJHe] AlAE(Cirl ¥ Cir2)d ¥
Aeje] G2l dieiA dde skt AE
& Z7ke] @GR Felel oheiA A I )
27k HA(hyE WSS W dehde 94
59 ¥W3E SAGIY 250 AAY 28T
ofg] 7HA7F & ot o ATolAE= Fig
1(b)ell HQl upe} o] &¥ HA Ao Hugte
= AEste] wpolojx Aol &Y P29 7]
o ofd FFE FEA AHE F UEE Sqlo

7150 EEE dAellA ARgE

B
2
lo
N
Yy
>
>
ofp
i)
32
rir
N

»

OPMTE] 4 3 Az viojojs 2171748
< Bt OPMTY A5+ (a)9] 499 28 =
ojtdt ot 7 A AYw JFE = How
deato] AT Al de M s A
g A5 Atk

Fig. 40l o] elA AHgH A3 A& o
A AAR AEE ahar e =2
< Fig. 49 $A1AZKtransmitting device)® EA|H
AN 25D 2 ASE ““33}3’— ol Al

AHreceiving device)oll A A<t

2 1 ZZ7)(AD8022)E %aw S&sto] 94
RAALS TN wEEs A At 4g
3} A 9] o] &

[e)
shar F&2Q AFS A
Holli= 2~HH EE(stepping motor)E ©]-83}% S
] AA AY A AEL LabVIEWS o] &3ke] o]

Electromagnetic Pulse
Elastic Wave Pulse i

0 C o 1 © 2
Time (x10“sec)

Fig. 5 Measured time signal from experimental setup
of Fig. 4

TSL= [=]
R

Z/A1948 A 11 &, 20093/1179



]
ot
ofo

Compare Cir1 with Cir2

Peak(V)

Height(mm)

Fig. 6 Output voltage variations according to the
distance between the permanent magnet and
the nickel patch attached to aluminum plate
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Fig. 7 Difference of output voltage variation between
a cylinder type permanent magnet and a ring
type one

Effect of Distance between a magnet and a Ni-patch with ADMT

—6— d9mm

—#— d 14mm
—%— d 19mm
—H8— d24mm

Height(mm)

Fig. 8 Output voltage variations according to the
height(#) and distance(d)
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Fig. 9 Peak output voltage variation with respect to
distance between magnets
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Fig. 10 The effect of distance between magnets on
the height of peak voltage occurrence
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