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The Decay Characteristics of Piano Tones
for the Group of Three Strings

Isao Nakamura Daisuke Naganuma
TAthena Co., Ltd.  *Tokyo International Univ.

Abstract Since three strings are used for one note, except about two octave low notes, an exchange of
energy among strings occurs through the soundboard, making the string vibration very complex. One
of the three strings is in tune exactly to one note, and others are tuned a little lower and higher. A
model is employed to explain the vibration characteristics of a coupling system of three strings and the
soundboard. Each string is comprised of resonance circuits that correspond to each partial, and likewise,
the soundboard is assumed to have a finite impedance. When the most simplified version of only one
partial is considered, the equivalent circuit is expressed by the three resonant circuits coupled with the
soundboard resistance. The computation of this model is performed theoretically as well as computer
experimentally. The results show that a double decay phenomenon is observed and furthermore that
the envelope of the after sound vibrates slowly. The outer two strings vibrate almost inphase, while the
middle string vibrates anti-phase. The driving force for the soundboard as well as the sound pressure are
almost in the same phase with the outer strings. These results agree with the measured values.

Keywords Piano three strings, Soundboard coupling, Decay characteristics, Equivalent circuit
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