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Modal Parameter Estimation of Membrane for Standard Microphone Sensitivity
Calibration
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ABSTRACT

Equivalent volume estimation of the coupler and two coupled microphones has a key role in standard microphone
pressure calibration. The equivalent volume of the microphone is determined by the dynamic characteristics of the '
diaphragm system and front cavity. Therefore the modal parameters of diaphragm system - natural frequency and
damping factor - should be measured explicitly for the estimation of the equivalent volume. The diaphragm system
is composed of the vibrating diaphragm, back slit behind diaphragm, pressure equalization vent, and front cavity
which are acoustically coupled. In the measurement, the electrostatic actuator was used to excite the system with

the swept sine, and the frequency response was obtained. The close actuator in front of the diaphragm must

influence the radiation impedance of the system, and then the modal parameters. From the measured frequency
response, the natural frequency and the damping factor could be estimated with the Complex exponential method

based on the Prony model and the zero crossing real and imaginary plot.
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Fig. 1 Sketch of condenser microphone cartridge
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Fig. 2 Brief diagram for experimental procedure
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Table 1. Experimental result of complex exponential

estimation
R 24 | A |90 944
sl AZE |AFA| AFFE | AF| AFF
(kHz) () (kHz)
B&K4166 (1)| B&K 109 1.33 110
B&K4166 (2) | B&K 102 1.31 9.7
B&K4180 (1)[ =k 22.0 143 23.0
B&K4180 (2){ =kA 174 117 145
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Fig. 3 Frequency response of B&K 4166 microphone
with B&K UA0033 electrostatic actuator

Fig. 4 Frequency response of B&K 4180 microphone
with a manufactured electrostatic actuator
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Fig. 5 Frequency Response of B&K 4133 microphone
with B&K UA0033 electrostatic actuator
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Fig. 6 Frequency response of B&K 4133 microphone
with a manufactured electrostatic actuator

Table 2. Experimental resull of real-imaginary
zero-crossing estimation
ufo] 42 % | Real Part | Imag Part | ZHAF(N)
B&K4133 44789 -369.29 121
B&K4134 402.37 -369.81 1.09
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