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ABSTRACT : The design and development of Resonant-type Magnetometer(RM) using isotropic magnetic material with high permeability
is described in this paper. At first, the relationship between the inductance L of the coil winding on a magneﬁ'c material and the
permeability u(H) appearing in the magnetic material with isotropic and high permeability is defined as a background theory. Then the
circuit of RM, which is to obtain the values of L as the change of frequency is implemented using simple Schmitt Trigger circuit. Through
the swinging tests, which is to.evaluate the measurement ability of RM, the measurement possibility for the component of earth field was
confined.
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Fig. 1 Ideal curve of u(H) for the magnetic alloy with
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Fig. 3 Basic circuit diagram to extract applied magnetic
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Fig. 10 Swinging results for the X-axis (the left side : with
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Fig. 11 Swinging results for the Y-axis (the left side : with
disturbance, the right side : without disturbance)
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Table 1. General Properties & Characteristics of Alloys

- " " _ _ 2826MB
2605C0 2606SA1 (Iron-based) | 2606S3A (Iron-based) | 26065C (Iron-based) | 2706M (Cobalt-based) | 2714A (Cobalt-based) (fron-Nickel-based)
-Distribution and . .
-Pulse power devices -Switch-mode power |-Field sensors
power transformers _ -Flexible P QR
-Magnetic ~Motors ~Current transformers _ébwer tt:gna;fonnasl electromagnetic f;%ﬁeg?hmfg;s Sa}?xealhmcaéions
APPLICATIONS _Rsﬂ‘gcm - _ngh frequency —Gprgute‘gti?nméevices -Devices requiring a _Msglgerl‘gglg sensors ~semiconductor noise | -High frequency
Devices —Cument transformers | -High frequency cores sannat;tl)(x)xopngmlggal -High frequency cores _m":ﬂccms _M’g;smmca
~Devices requiring -Magnetic Switche ~Magretic Switches transformersy 1
high permeability c €s Sensors !
-Extremely low core  |-Low core loss at ~Near-zero -Extremely low core |-Medium saturation
loss - less than 0.2 h encies -High saturation netostriction loss induction
-High saturation | W/kg at 60 Hz, 14 | 1 kHz induction el ity |~Ultrahigh permeability |-Lower
induction Tesla, or 309 of the|-High operating -Extremely low core and BH I -High squareness ratio | ~magnetostriction
-Square B-H loop| core loss of grade temperature with loss msqu"’;neahngwp - low coercive force | -Higher corrosion
BENEFITS ~Low coercivity M-2 electrical steel minimal flux -High BH —Can be annealed for ~Near-zero resistance
~Can be annealed | (core loss at 50 Hz | density reduction ess or Lnear magnetostriction ~Can be annealed
for high or low| is appro: ~Can be annealed for [~ Can be annealed Sq“arebdm, —Exoel]ent corrosion for high
permeability 80% of 60 Hz high permeability for medium to _Mp:gurﬁ satoration permeability,
values) in low or high high permeability induction —Can be annealed for rounded or
i -High permeability frequencies linear BH loop square BH loop
Saturation
uction 180 - 141 161 077 057 0.88
(Tesla)
" As Cast - 1.56 - - - — -
Maximum DC
P bility
ELE | ”
CTR [Annealed(High 400,000 600,000 35,000 300,000 600,000 1,000,000 800,000
OMA |Freq)
S [ __As Cast 120,000 45,000 >20,000 >40,000 290,000 >80,000 >50,000
Saturation
Magnetostriction B 27 0 30 <1 <<1 12
{ppm)
Electrical Resistivity 123 130 138 1% 136 142 138
?g:;ie Temperature 415 1% 358 370 % 2% 353
Thickness (rrils) 0.90 10 0.7 0.7 0.86 06 115
Standard Available
‘Widths
Minimuminches) 0.10 02 0.1 0.1 01 0.1 0.1
Maxi (inches) 20 84 20 20 20 20 05
Density (g/cc) 756 729 732 7.80 759 790
As Cast - 719
PHY | e sy s 810 %0 860 80 %0 9%0 0
SICA "

L |feisile Strength 1,000-1,700 1,000-1,700 1,000-1,700 1,000-1,700 1,000-1,700 1,000-1,700 1,000-1,700
Ei(l;aégc Modulus 100-110 100-110 100-110 100-110 100~110 100-110 100-110
{?)x)rﬂnaﬁon Factor >7 >79 >75 > > > >T5

0,
‘Thermal 86 _ 67
Expansion(ppm/°C) 2-7 59 121 127 1.7
Crystallization, 5%
Temperature (C) 430 510 430 520 550 410
Sontimugas Service 125 150 150 1% 0 %0 1%
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