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Abstract

Aiming at the problem that it is difficult for planar diaphragm transducers to quickly predict their
acoustic performance using the common electro-mechanical-acoustic analogy method of the cen-
tralized parameter system, this paper combines the theory-simulation-test method to the circular
plane. The diaphragm was studied, and the average displacement, effective radiated area, equiva-
lent mass, equivalent compliance, and equivalent mass of the circular diaphragm under vibration
were obtained by the “equivalent” concentrated parameter method. The parameters of vibration
quality and other parameters change with frequency, and this result is applied to the calculation
and simulation of the acoustic curve of the flat panel loudspeaker, which is compared with the
measured curve. The results show that the acoustic curve of the loudspeaker calculated by this
method has a high degree of agreement with the measured curve and has a certain reference val-
ue.
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Figure 1. Circular film in polar coordinates
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Figure 2. The change of the normalized displacement amplitude mode of the diaphragm with the radius r at a given fre-
quency
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Figure 3. A bin with a radial distance of (r,r + dr)
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Figure 4. Variation of average diaphragm displacement with fre-
quency
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Figure 5. Variation of equivalent vibration area of diaphragm with
frequency
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Figure 6. Variation of equivalent mass of diaphragm with fre-
quency
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Figure 7. Variation of equivalent stiffness of diaphragm with
frequency
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Figure 9. Co-vibration quality changes with frequency
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Figure 10. Pointing characteristics of circular film at a given frequency
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Figure 11. Flat speaker structure diagram
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Figure 13. Calculation, simulation and comparison of displacement, sound pressure level curve of flat speaker unit
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