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abstract

When designing musical instruments, it is important to
have a structure that can play correct pitches and beautiful
tones. It is important to be able to play beautiful sounds,
but you need to design an instrument that the player can
easily play. However, there are few conventional studies that
consider the performance of musical instruments. In this
research, we change the shape of the clarinet bell and clarify
the relationship between the characteristics of the tube and
the feeling of performance. The method use in the simulation
of musical instrument sounds simulates the vibration of
a clarinet reed using an M.S.W model. For the tube
simulation, the input impedance is calculated first, and then
the reflection function is calculated. The instrument sound
is estimated by convolving the reflection function with the
M.S.W model. In this study, we performed an experiment to
relate the feeling of wind to the characteristics of the tube.
In this study, the characteristics of the tube were used as
the input impedance. The method continuously changes the
cross-sectional area of the tubes and calculates the input
impedance of each tube. The calculated maximum value of
the input impedance is graphed to show the characteristics
of the tubular body. Next, the tube model is printed with
a 3D printer, and the feeling of performance, pitch, and
tone are evaluated. Using these two characteristics, the
relationship between the characteristics of the tube and
the feeling of performance is defined. As a result, it was
found that there is a point where the characteristic of the
component of the input impedance changes at a certain inner
diameter. From that point, we could divided the tube into a
playable tube and an impossible tube. In conclusion, there
is an appropriate input impedance for the mouthpiece of any
instrument that does not impair the playing sensation.
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