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Introduction

We have conducted an investigation into the
string-bridge-soundboard systems of acoustic instruments.

We created a simplified model using classical mechanics, and

then used it to gain intuition for the forces at play in the
system.
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Basic Model

Our basic model is a three spring-mass system

ks ks

m;: soundboard, my: bridge, mg: string.
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Equations for the springs and masses
m1>'€1 + lel + k2(X2 — Xl) — (11X + C2().(2 — Xl) =0

m2)'€2 + k2(X2 — Xl) — k3(X3 — X2) — C2(X2 — X1) + C3().(3 — X2) = O
m3>'<'3 + k3(X3 — X2) - C3(f(3 — X2) —F = 0

where c1, ¢; and ¢z are the damping coefficients of springs 1,2,
and 3 respectively.
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Solved in the following form

Mx + Cx + Kx
With
m 0 0 —C — O C 0
M = 0 my 0 C = () —C — C3 C3
0 0 ms 0 G —G
kl + k2 —k2 0 ).61 ).(1 X1
K= —k2 k2 -+ k3 —k3 X = )%2 X = ).(2 X = | X2
0 —ks k3 X3 X3 X3
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String, bridge and soundboard
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