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Fig. 1. Side view of the electromagnet. 1 : Yoke 2, 3 :
Magnetizing 4 : Supporting disc
motor 6,8 : Pullies for driving the supporting disc 7 :
Rubber belt 9 : Sharft 10 : Bearing

coil, 5 : Driving
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Fig. 2. The magnetostriction measurement sensor. M,
, M. : Metallic supporters for electrodes G:, G::
Glass plates E,, E;: Evaporated thin film electrodes
B, B::Screws for fixing the sample S : Sample D :
Shielding case C : Cylindrical holder
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Fig. 3. The magnetostriction A vs azymuthal angle ¢
and magnetic field uo H of a 2605S-3
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Fig. 4. The magnetostriction A vs azyrmuthal angle 8
and magnetic field xo H of a Fe 7 Cons Sis Bu
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Table I. Sample parameters and magnetostriction
for several amorphous ribbons

width  thick C. r. Ax A:(107)

Sample mm um pF am  mm m
26055C 1.5 30 1886 1248 520 347 30
260553 1.8 30 1726 1360 38 239 27
2605CO 1.7 30 1819 1294 589 379 35
2826MB 1.8 25 188 1247 173 15 12
Fe.:CownsSisBw 0.8 30 2129 1106 189 013 =0

The effective electrode area of the capacitive sensor
is 266 mm?,
The effective length of all samples are 10mm,
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sample for torque calibration
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Table I[. The anisotropy constants and sample par-
ameters

dia. thick volume A, Tw K.

Sample
mm pm nm? mV w] k] /m?

FenCuNb.SinBs 6.4 30 0.965 16.5 3.01 6.23

2606SC 6.6 30 1.026 1.85 0359 070
2826MB 8.0 25 1257 240 0.465  0.74
260553 8.0 30 1.508 7.05 1.37 1.81
2605CO 8.0 30 1.508 5.20 1.01 1.34

A,, and 7. : The peak values of the amplitude and
torque under the magnetic field of 265 mT. K.: The
uniaxial anisotropy constant.
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Abstract — A high efficiency small electromagnet (22 mm air gap and 40 X 25mm? core’s cross section) suitable
for measuring magnetostriction and magnetic anisotropy was biult. The magnet could be minaturized by reducing
the measuring space and time, The excitation current of the electromagnet was supplied for only a few second of
measuring time. Cooling system of the electromagnet could be eliminated since the dissipation energy was very
small. An 0.5 T magnetic field was generated with 180 W power consumption. The values of magnetostriction and
magnetic anisotropy were measured with a very sensitive capacitance cell with resolution of 107 and 1 nJ, The
torque was calibrated using a soft magnetic ribbon’s shape anisotropy.



