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Fig. 1. (Color online) A target detection concept of the underwater
guided weapon system using an active magnetic sensor.
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Fig. 2. (Color online) A small circular loop carrying current |.
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Fig. 3. (Color online) The magnetic field reflected by an infinite
conducting plane.
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Fig. 4. (Color onling) A transmitter equipped on the underwater
guided weapon system body.

Table |. Transmitter core specification used for transmitting output
power comparison.

Core size Core cross Core
Transmitter  (length x width x height) ~ sectiond volume
mm area (m?) (md)
1 220 x 48.8 x 19 927x10* 204x10%
2 250 x 40.0 x 19 760x10% 1.90x 10
3 270x 34.4x 19 654%x10* 1.76x 10
4 284 x 30.0x 19 570x10* 162x10*
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Fig. 5. (Color online) Apparent relative permesbility, which is
caculated with equation 7 and 8, versus reative permeability of
transmitter core at the transmitter of different shape.
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Table |1. Demagnetizing factor, apparent relative permesbility, and
equivalent magnetic dipole moment at different transmitter when
coil winding turns are 150, coil current is 10 A, and relaive
permeability of coreis 1,000.

. Apparent  Equivalent magnetic
Transmitter Denfaggm g relaive dipole moment
permeshility [Am?]
1 0.0378 264 355
2 0.0275 36.2 40.0
3 0.0220 452 428
4 0.0184 54.0 446
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Fig. 6. (Color online) Geometricad model for FEM analysis.

Table I11. Comparison of magnetic dipole moment and receiving
signal voltage at different transmitter using finite element method.

. Magnetic dipole Receiving signa voltage
Transmitter (A m2] [mv]
1 38.8 120
2 47.0 139
3 51.2 15.1
4 533 15.6
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Fig. 7. (Color online) Magnetic flux density comparison at the center
of transmitter core in the longitudinal direction.
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Fig. 9. (Color online) Output field measurement view from a
transmitter.

Table V. Specification of the transmitter for output field
measurement.

Transmitter 1 Transmitter 4
Core size (220x 48.8x 19) mm (284 x 30 x 19) mm
Coil winding turns 150 150
Driving current [Ap] 10 10
(a) (b)

Fig. 10. (Color onling) Transmitters fabricated the output field
measurement. (@) Transmitter 1 (Core size is 220 mm x 48.8 mm x
19 mm), (a) Transmitter 4 (Core sizeis 284 mm x 30.0 mm x 19 mm).
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Fig. 8. (Color online) A experimental setup for output field measurement from a transmitter.
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Table V. Magnetic flux density measured by experiment and
caculated by FEM analysis, and electrical power consumption

between transmitter 1 and transmitter 4.

. Magnetic field [UT ] Electrical power
Transmitter ) -
Measurement FEM analysis consumption [W]
Transmitter 1 6.56 6.45 140
Transmitter 4 891 8.80 120
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A Sudy on the Transmitter Design for Transmitting
Output Power Enhancement of Active Magnetic Sensor

Hyun-Ju Chung®, Chang-Seob Yang, and Jae-Jin Jeon
Advanced Naval Technology Center, Agency for Defense Development, Jinhae P. O. Box 18 Changwon 645-600, Korea
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A active magnetic sensor has been widely used in the underwater guided wespon system because it is able to detect a target
accurately in close range, but the target doesn't have any good countermeasure to overcome the threat from the active magnetic sensor.
Recently, in order to increase the damage area of target by shock wave with explosion of the underwater weapon system and to detect
smdl target, the maximum target detection range of the active magnetic sensor needs to be increased. One method for improving
maximum target detection range is to improve output power from transmitter through demagnetization factor minimization of a
transmitting core. Thus, in this paper, we describe the study results on the transmitter core shape design to enhance output power of the

active magnetic sensor.

Keywords : active magnetic sensor, underwater guided weapon system, demagnetization factor, transmitter core shape design
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