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Study on Measurement System of Equivalent Circuit of Electro dynamic
Loudspeaker

The purpose of this study is to develop the measurement system of equivalent
circuit and to calculate the equivalent circuit characteristics of electro dynamic
loudspeaker

Recently the high-performance audio equipment’ s have been developing using the
digital technique. They have the special feature of large dynamic range, wide
frequency range and high quality multi—channel sound as the 5.1 ch. Therefore, the
loudspeaker has been demanded to reproduce high quality sound more and more.

It has been used to utilize the electrical mechanical equivalent circuit for
simulating the characteristics of the dynamic loudspeaker. It is important to know
the each value of the elements. Specially, when the loudspeaker diaphragm is vibrated
by large amplitude to get dynamic bass frequency range sound, high level distortion
is occurred to cause the sound quality rather worse. This distortion depends on the
non—linearity of suspension system and driving force varying with diaphragm
displacement. In order to design the high quality loudspeaker, it is important to
.investigate the non-linearity characteristics, of stiffness, mechanical impedance
and driving force. Many researchers have been tried to develop the measuring system
of the non—linearity. But, the obtained value differs very much from the stiffness
value measured by dynamic method. Accordingly we can not simulate the reproduced sound
precisely.

I have proposed the new equivalent circuit considering creep phenomena of
suspension system and developed the measuring system of the equivalent circuit. And
also I have developed the measurement system of the nonlinear characteristics
occurring at large vibrating amplitude of the diaphragm. Using the developed
equivalent circuit, I have made possible to calculate the response of low frequency

range and the harmonic distortion characteristics of loudspeaker precisely.
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