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ABSTRACT : Resonant-Type Magnetometer(RM) using high permeability isotropic magnetic material is designed to implement Smart
Digital Compass. Theoretically, the inductance L of a coil, winding on the magnetic core, is proportion to the change of permeability
uw(H) and, the change values of L can be obtain as the change of frequency by simple Schmitt Trigger circuit. By the use of integrated
circuit switch, the RM can be designed with simple circuit and it can provide overcoming the drift by temperature and the variation of
operating points in W(H) curve. The facts that Metglas 2706M is an optimum magnetic material and ship’s permanent magnetism can be
obtain from measured values of RM are dlso known in this study.
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Table 1. General Properties & Characteristics of Alloys

286MB
(Iron-Nickel-based)

2606CO 26065A1 (ron-based) | 2606S3A (lron-based) | 2605SC (Iron-based) | 2706M (Cobalt-based) | 2714A (Cobalt-based)
_Dism'};ution and power -gse powerfdevices -Flexible —Swi[t;lh—m)dlg power -g;slclldisensors
= : transformers - -Power transformers . supply applications -Shielding
Bg"’\‘s‘"weﬁecs ~Motors _g‘m ft;ﬁnksfommers ~Current transducers e}?étﬁrmgmtlc “magnetic amplifiers | applications
APPLICATIONS R -High frequency inductors ; . —Devices requiring a | _,5 ng -semiconductor noise |~High frequency
Pulse Power —Current transformers protection devices square-loop high M;sgnetxc SENSors Suppression cores cores
Devices -Devices requiring high -High frequency cores | o o0 material :i}l'gghnef{?gufwféhcges -High frequency ~Magnetomechanica
permeability ~-Magnetic Switches transformers | sensors
Ex " . -I.nﬁ»';mcjure ‘loss( alt high ~Near-zero -E;(tmmely low core -lﬂegiuum saturation
~Extremely low core loss encies (> an : - oss induction
“High saturation | - less than 02 W/kg at| _ldi) g saturation | e iy and|~Ultrahigh permeability |-Lower
induction 60 Hz, 14 Tesla, or -High operating -E;(t mla(lml W core guare BH 1 ¥y -High squareness ratio magnetostriction
-Square B-H loop | 30% of the core loss of|  temperature with losre Yy 10 Sq'thuut ann:z?!li:‘n - low coercive force |-Higher corrosion
BENEFITS -Low coercivity grade M-2 electrical minimal flux density] ;. hs BH squareness _C“" be annealed fgor ~Near-zero resistance
-Can be annealed steel {core loss at 50 reduction - Cg be arsqu:a]ed for an are or i magnetostriction -Can be annealed
for high or low | Hz is approximately  |-Can be annealed for |~ -20.0¢ 8ACaEE e ity ~Excellent corrosion for high
permeability 80% of 60 Hz values) high permeability in m_l% g —I\m ty " resistance permeability,
-High permeability low or high permeability e ehon uraton  }-Can be annealed for rounded or
frequencies induc linear BH foop square BIH loop
Saturation
ction 1.80 - 141 161 077 057 083
(Tesla)
" As Cast - 1.56 - - - - -
Maximum DC
Permeability
ELE Anne)aled(ﬂigh 400,000 600,000 3,000 300,000 600,000 1,000,000 800,000
CTR |Freq.
OMAT ™ As Cast 120000 500 20,000 >20.00 290000 80000 >50000
TIC [Saturation
{\/[agr;ewstriction H 2 20 0 <<1 <1 12
ppm
Electrical
Resistivity 123 130 138 135 136 142 138
Curie 30
;l‘ca)rmatm'e 415 3% 38 5 225 353
A 0% 10 07 07 08 06 115
Standard
Available
Widths
;V[inimum(inches 010 02 0.1 0.1 01 0.1 01
N)[aximum(inche 20 84 20 20 20 20 05
s
Density (g/cc) 756 7.29 7.3 780 759 7.9
As Cast - 719
Vicker's
PHY |Hardness (50g 810 900 860 80 900 960 740
SIEA Load)
gg‘;‘gh Mpay | 1,000-1700 1,000-1,700 1.000-1,700 1,000-1,700 1,000-1,700 1,000-1,700 1.000-1,700
{E(l;z;)ssc Modulus 100-110 100-110 100-110 100-110 100-110 100-110 100-110
I}«:g::n;at(l‘% > >79 S5 >B >T5 > >75
Thermal 86 67
DEé()pansxm(mn/ 2-7 59 121 127 117
Crystallization 535
’(I‘g)npe:a!m'e 430 510 40 520 50 410
Continuous
(Sg)vlce Temp. 125 150 150 15 0 N0 15

—139—




