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Magnetic Property Effects of the Strip on Transducer Sensitivity in a
Magnetostrictive Strip Type Guided Wave Transducer
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Sung-Joon Kim* and Myoung-Seon Choi*T

Abstract Magnetic hysteresis loops of a nickel strip and a Fe-Co alloy strip, which have been used in
magnetostrictive strip type guided wave transducers for long range ultrasonic testing of pipelines, were measured
and then magnetic property effects of a strip on transducer sensitivity were analyzed. The sensitivity of an
optimized Fe-Co strip transducer was superior to that of the nickel strip transducer by a factor of about 30. It was
shown that this was mainly attributed to the differences in remanence magnetization and coercivity of the two
magnetostrictive materials.
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Table 10] el F Z7/e| Ad2EHo] 59
A& AFREH AT 2EH As 9= Good Fellow
AL AZE 0125 mm FAS YA 2010 &
E¥Y BE w"|Z Carpenter Technology Al7} A&
&, slo]® 3 50HSZ £y, 01 mm FA9 &
(48%), FLE(48%), vhIE(2%) oItk 2E
Y Az BAEe E AAL T
A71H FEES @7l A% A 4 2EHY
Az At FH A

u]= Lake Shore A}9] VSM(vibrating sample
magnetometer, model 662)& ©]&3}] A AEH
o A7loldmae FAsNAS o FH AgH
NBEE GololZE stolo] §E AHgdtel 2EY
Table 1 Material list of magnetostrictive strips used

in experiment

Sample Material Brand (Marker) | Thickness (mm)
. Ni 201
A Nickel (Good Fellow) 0.125
HyperCo SOHS
B | Iron-cobalt alloy (Carpenter) 0.100
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Fig. 1 Geometry of the samples wused for
measurement of magnetic hysteresis loop
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Fig. 2 Schematic diagram of experimental setup
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Table 2= F A8 A7|o|gRHo2Ry
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Table 2 Measured magnetic properties of the

samples
Sample | 47M . (kG) | 4T i (KG) Ho | uly,
A 6.3 2.8 14 90
B 22 14 25 150
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Fig. 5 A typical example of T(0,1) mode ultrasonic
guided wave signals
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Fig. 6 Variation of the 10 % defect signal amplitudes
with bias currents
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Fig. 7 Variation of guided wave signals with AC
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