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In addition, the characteristics in the bass range also
depend on the sharpness Qg, which is in turn determined
primarily by the physical properties of the diaphragm
material. On the other hand, since the Joule heat pro-
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4 shows the results of vibrational mode analysis from the
eigen-vectors. In vibration mode 1, the center of the
diaphragm is the loop of vibration where the amplitude is
the greatest. In vibration mode 2, the center of the
diaphragm is the node of vibration where the amplitude is
zero. In vibration mode 3, the diaphragm is divided length-
wise into three sections and there is a vibration node in
two places and a vibration loop in three places. As the
number of vibration modes increases the diaphragm is
divided into smaller sections and the degrees of freedom
of vibration increase.

3.2.3 Examination of the Reproduction Band by Eigen-
value Analysis

In eigen-value analysis simulations were carried out using
the physical properties of the materials of which the
diaphragm is composed and the configuration of the com-
ponents as variables. Eigen-frequencies were derived
from the eigen-values calculated by Equation (3) for a
variety of prerequisite conditions. The proper-vibration
having the lowest frequency is equivalent to the primary
vibration mode, and corresponds to fy, which has a close
relationship to the reproduction band in the bass region.
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