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Modeling of the electric field generated by metal

body moving under seawater

ZHANG Jiawei, XIONG Lu, GONG Shenguang
( Department of Weaponry Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract; A mathematical model is proposed to calculate the electric fields induced by the motion of metal body across the earths magnetic

field, according to deriving the expressions of electric fields induced by the vertical and horizontal DC current under seawater using the mirror image

method. The magnitude and spatial distribution characteristics of the electric fields were analyzed, the results show that in the 30m depth, the

magnitude of the electric field induced by a 20m’s long metal ellipsoid sailing 10m below water surface at the velocity of 4m/s is nV/m, and

apparent characteristics can be noticed in its spatial distribution.
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Fig. 1 The configuration of metal body
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Fig.2 Diagram of metal body cutting geomagnetic field
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Fig.3 Vertical induced current across metal body
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Fig.4 Horizontal induced current across metal body
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