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Theoretical modeling and simulation analysis of electrostatic
loudspeaker based on graphene membrane

Cheng Xianzhe Yang Peng Zhang Yong Liu Guanjun Qiu Jing

(School of Mechatronic Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: Aiming at the problem that the lack of theoretical instruction lied in the design of the new type electrostatic loudspeaker based
on graphene membrane, theoretical modeling and simulation analysis are conducted on electrostatic graphene loudspeaker. Based on the
working principle of an electrostatic loudspeaker, the vibration characteristic of a graphene membrane is calculated with the mass-spring-
damper system model. The influence of the size, thickness and stress of the membrane to the vibration characteristic is analyzed. A finite
element model of the electrostatic graphene loudspeaker is built with COMSOL software. The comparison is made among loudspeakers
with different size, thickness and stress in the simulation analysis, which verifies the accuracy of the theoretical model. The results show
that the graphene membrane with larger radius, thinner thickness and smaller strain will contribute to better frequency response
characteristic of the electrostatic graphene loudspeaker.
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Fig.1 Schematic diagram for electrostatic
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Fig.2 Schematic diagram for FEM simulation model
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Table 1 Comparison of simulation model and

theoretical calculation
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Table 2 Comparison of different radius values
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Table 4 Comparison of different strain values
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