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Acoustic Characterization of Coatings for Stringed
Instruments with Various Coating Thickness*
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ABSTRACT

The acoustic properties of various coatings for stringed musical instruments made were investigated.
The applied coatings were urethane topcoat, oil stain and UV-curable epoxy coating. Acoustic properties
of coatings inferred from the elastic modulus and the shear modulus that ware calculated from a
resonance frequency and a damping measured by FFT analyzer. The relationship between elastic
modulus and density and the relationship between elastic modulus and shear modulus of coatings for

stringed musical instruments ware investigated as a function of coating thickness.
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Fig. 1. Schematics of FFT analyzer.
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Table 1. Pendulum hardness of coatings as a function of coating thickness

Number of coating Urethane topcoat Oil Stain UV-curable epoxy acrylate coating
0 36.17+3.80 3733+0630 3900+ 247
1 40060+741 4037603 9240 +941
2 50.87 605 5250+4.22 199.03 +10.46
3 5857+3.24 47604950 21350+9.23
4 59.03+299 5133500 2237711238
20 0.20
~—:—Urethane topcoat —B— Urethane topcoat
~—o— Oif stain —0— Oil stain
~ - — UV-curable epoxy acrylate coating —&-— UV-curable epoxy acrylate coating
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Fig. 2. Elastic modulus of coating surface as a
function of coating thickness.
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Fig. 3. Shear modulus of coating surface as a
function of coating thickness (a: urethane
topcoat, b: oil stain c: UV-curable epoxy
acrylate coating).
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Fig. 4. E/ p of coatings as a function of coating thickness (a: urethane topcoat, b: oil stain, c:
UV-curable epoxy acrylate coating, d: relation among them).
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Fig. 6. E/G of coatings as a function of coating
thickness (a: urethane topcoat, b: ail stain,
¢ UV-curable epoxy acrylate coating).

thickness (a: urethane topcoat, b: oil stain,
¢: UV-curable epoxy acrylate coating).
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