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ABSTRACT

With the development of weapon systems by mounting various sensors, it makes important to analyze the
precise functioning of sensor to external environment. In the case of small arms with magnetic sensor, the
malfunction of small arms might be caused by strong external magnetic fields. In this study, the effects of
magnetic sensor on external magnetic fields were analyzed, and optimal magnetic shield and shield structure were
designed through M&S. In addition, the magnetic-shielding effectiveness of magnetic sensor in small arms was
verified with commercial shielding materials. As a result, it was demonstrated that the Fe-Cu-Si-Nd-B with the
structure of multi-layer metallic shields was shown the magnetic-shielding effectiveness of 83 % for an external

permanent magnet and 19 % for an alternating magnetic field of 180 dBpT at 60 Hz, respectively.
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Fig. 1. Induced current density distribution of elliptic
cross—section perpendicular to an external
magnetic field
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Fig. 2. Analytical model of magnetic flux density :
(a), (b) structure of magnetic sensor and
embedded magnet and (c) analytical method
of magnetic flux density for magnetic sensor
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Fig. 3. Schematic diagram of small arms applied
magnetic shield materials with (a) real shape
and (b) cross—sectional shape
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Fig. 4. Magnetic field distribution of trigger assembly
(a) without and (b) with magnetic shield when
an external permanet magnet was applied
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