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Influence of electrochemistry polarization state on electric field
model of submarine propeller disturbance

HE Fang, WANG Xiangjun
(College of Electrical Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract; The electric field distribution of submarine is affected by the degradation of coating properties during service. With material
polarization as boundary condition, three electrostatic field models were established by using boundary element method , including submarine coating
performance deterioration, coating penetration corrosion and coating local damage polarization. The propeller disturbance electric field model was
analyzed from time domain and frequency domain characteristics. The results show that electrochemical polarization state has a significant effect on
the potential and harmonic of propeller disturbance electric field. Under the three boundary conditions of constant potential, linear polarization and
nonlinear polarization, when the propeller rotates at the same frequency to disturb the electrostatic field, the proportion of frequency components of
each model is significantly different. Under the nonlinear boundary condition, the difference between the disturbance frequency and the ratio of
twice disturbance frequency is the largest. Under the linear boundary condition, the difference between the disturbance frequency and the ratio of
twice disturbance frequency is the smallest. Under three kinds of boundary conditions, the harmonic range of the electric field model above three
times of the disturbance frequency will change. The harmonic range of the electric field model is the smallest under the constant potential boundary
condition, and the harmonic range is the largest under the nonlinear boundary condition.
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Fig.1 Boundary interface and discrete and

equivalent charge graph of propeller
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Fig.2 Submarine model and coordinate diagram
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Fig.4 Disturbance of electrostatic field under constant

potential boundary
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Fig.5 Electric field modulus of frequency division disturbance

signal under constant potential boundary
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Fig.7 Disturbance of electrostatic field under

linear polarization boundary
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nonlinear polarization boundary
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disturbance signals under different boundary conditions
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