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Research on a new numerical simulation method
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Abstract: In order to accurately predict the acoustical properties of moving-coil loudspeakers, a comprehensive nu-
merical simulation method is proposed. This method includes magnetic circuit analysis, vibration analysis and sound
field analysis based on finite-element and boundary-element solutions. Work exposed in this paper is based on the study
of a certain moving-coil loudspeaker device. Moreover, precise tests have been performed on Klippel R&D and B&K
Pulse measurement systems. Simulation and experiment results agree very well in parameters such as the force factor of
magnetic circuit (B]), the resonant frequency, the amplitude response of the vibration system and the frequency response
in the sound field. Simulation method, theory, model accuracy and its limitations are introduced in details and illustrated
with some results.
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Fig.1 The section of a typical moving-coil loudspeaker
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Table 1 Checklist of parameters of loudspeaker parts
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Fig.2 Model of loudspeaker magnet
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Fig.3 Numerical simulation results of loudspeaker magnet
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Fig.6 Finite element model of loudspeaker vibration system
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Fig.8 Testing amplitude vs frequency by using Klippel R&D
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Fig.9 Numerical simulation and test results of amplitude
response at cap center
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Fig.10 Boundary element model of loudspeaker
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Fig.11 Testing loudspeaker fixed on the baffleplate in anechoic room
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Fig.12 Numerical simulation and test results of frequency response
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