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9 INTRODUCTION 9 STRING-SOUNDBOARD COUPLING IN PIANOS
Principal sketch of the piano, with the main compon ents. [Askenfelt, 1990] Force and velocity at the bridge
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The method is implemented on a simplified device : piano string coupled to a thin admitance: "( F(L o) e m:ﬁ:star?;:? . V(L,w) @
steel beam Mean mechanical power transmitted from string to so undboard :
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Expected : Asymptotical value | Z (@) — 8 ,OphD (4) [Busch-Vishniac, 1981]

Perturbation of string’s complex eigenfrequencies :

where D=, EE, hs/[12 (1-v?)] is the rigidity of an orthotropic plate & iz Y(w) _ jWZ, [G(IU) . jB(CU)] =ja,t2nd, (5
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A VR R R — ; —, Why not measuring them to derive
e [Giordano, 1998] the soundboard admittance ?

—— Necessity of reconsidering these measurements

Estimation of eigenfrequencies and decay times
an isolated string.

Compare with the string loaded at one end by a
known admittance.

Derive the end admittance from these measurem

Compare results of Step 3 with directly measure
load admittance and asymptotical value

(6) RESULTS
Influence of coupling Damping factors of string partials
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Beam admittance String’s spectrum ampliides & Blaes O = =

ﬂ LOAD ADMITTANCE (Step 4) : CONCLUSION

Comparison between direct measurements and calculat  ion

St - : 1 Frequency range A : f 0[0; 7kHzZ]

' A __ _>‘ —— Calculations derived from string’s spectrum are

. . . compatible with load admittance measurements

004 1 Calculation derived from coupled
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\w V ~—_ I_ 1. Esprit algorithm (wrong estimation)
\w W . ‘ Direct measurements Hypotheses :

2. Physical model (no more acceptable)




