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Modeling of eddy current impedance in moving-coil loudspeakers

KONG Xiaopeng, ZENG Xinwu, TIAN Zhangfu

(College of Opto-electronic Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: The eddy current impedance in voice coil affects the behaviors of the high-frequency response of moving-coil loudspeakers under

small input voltage. Based on the equivalent electrical circuit method in lumped parametric system and using the power exponent function of angular

frequency to fit the magnitude and phase of the eddy current impedance, the power exponent function model of voice-coil eddy-current impedance

was presented. The electrical impedance curves of six loudspeaker units in three types were obtained by using the laser impedance measurement

system and the model parameters of eddy current impedance were identified by fitting the measured impedance curves with the least square method.

Error comparisons between the simulative values and the measured data show that the power exponent function model can accurately reflect the

change relationships between the measured eddy-current impedance and frequency. The magnitude and phase have small errors and behave good

correspondences with the measured data.
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Fig.1 The equivalent circuit of moving-coil loudspeaker
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Fig.2 Equivalent electrical circuit of eddy current impedance
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Fig.3  Changes of voice-coil eddy-current impedance

along with frequency
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Tab. 1 Specifications of six tested loudspeakers
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1 Peerless 831727 &4 10 30. 1
2 Scanspeaker 25W/8565 {{4ii 10 29.6
3 Scanspeaker 15W/8530 ifii 5.25 39.1
4 Peerless 850108 Fg 5.25  111.5
5 Vifa PI3WG - 10 -04 45 5.25 116.5
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Fig.4 A sketch of the Klippel measuring analysis system
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Fig.5 A spatial arrangement sketch of measuring equipment
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Fig.6 Measured electrical impedances of loudspeakers
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Tab.2 Basic parameters of six tested loudspeakers

R./ Bl/ M./ €./ R/

i a  (NA) g (mm/N) (Ns/m)
1 5.237  13.940 99.838 0.281 4.243
2 3.240 8.990 83.833 0.343  2.009
3 5.850 6.890 22.302 0.743 0.764
4 5.860 9.700 19.510 0.382 2.462
5 2.966  6.250 21.106 0.088  3.385
6 3.503 3.576 2.935 0.429 0.577
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Tab.3  The initial values of model parameters
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Fig.9 Measured and fitted impedance of loudspeaker 1 and 5
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