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A research of frequency dependence of damping in micro-speaker suspension

WANG Kun SHEN Yong ZHANG Zhiliang HUANG Jie FENG Xuelei

(Key Laboratory of Modern Acoustics, MOE, and Institute of Acoustics, Nanjing University, Nanjing 210093, China)

Abstract Under the viscoelastic effect of the material in micro-speaker suspension, the damping of the micro-
speaker suspension is frequency-dependent. According to the theoretical derivation, the suspension damping in
micro-speaker can be calculated and the formula of damping can be obtained from the model. According to the
curves including the impedance and the displacement measured by the laser, the damping curve of the micro-
speaker suspension can be derived conveniently which shows the frequency-dependent characteristic of damping
that decreases with the increase of frequency instead of a constant value. In the meantime, the experiment shows
the data coincidence between the measured and calculated curves which employ the frequency-dependent model
of damping in micro-speaker suspension including the impedance, displacement and the frequency response is
higher than the frequency-independent model.
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Table 1 The small signal parameter of micro-speaker

MESZH Hhr B AR ITRE LIRS 7 Pyl
Re Q 7.51 7.51
Le H 4.30x1075 4.30x1075
R Q 0.83 0.83
Lo H 1.30x107° 1.30x107°
s Hz 600 600
BI N/A 0.87 0.88
Rms kg/s 0.0515 + 42.3 x [1 + 0.695 x g 10(f/fs)]/ f 0.124
Mms kg 8.36 x 1075 8.40 x 10~5
Chs(fs) m/N 8.54 x 104 8.44 x 10~
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