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Simulation and Analysis of Mechanical Antenna Low Frequency
Communication System Based on Electret Material

CUI Yong' WANG Chen' SONG Xiao'

Abstract Nowadays, the marine information network system is becoming more and more important. Underwater
vehicles are getting more and more attention from all over the world, which plays an important role in civil and
military applications. Communication with underwater vehicles mainly uses low-frequency communication techno-
logy to penetrate seawater with less loss. At present, the low-frequency communication system has several disad-
vantages such as large scale, wide antenna coverage, exposed and obvious target, poor survivability in wartime,
which is easy to be destroyed and difficult to repair in a short time, and requires huge power consumption. In view
of this, a mechanical antenna low-frequency communication method is proposed based on composite polymer
electret nanomaterials, analysis of the low-frequency communication signal and its calculation formula is made in
theory, and the power loss and attenuation in different media are analyzed quantitatively. Finally, the relevant
model is established in the finite element analysis software to carry out the simulation. The feasibility of the pro-
posed method is verified by the consistency of the simulation results of the theoretical analysis model and the multi
physical field finite element model, and the comparison between the simulation results and the measured results of
the mechanical antenna prototype.
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Fig.1  Schematic diagram of electret mechanical
antenna structure
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Fig.2  Schematic diagram of magnetic field calculation
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Fig.3
propagation at different frequencies in seawater
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