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Effects of Finishing of Violin Plate on Its Adsorption
and Vibration Modes

Ju-Yong Kwon™ - Hee-Suk Jung™

ABSTRACT

This study was carried out to compare vibrational properties and adsorption among shellac, cashew
finished plate and untreated plate of Sitka spruce(Picea sitchensis Carr). By the method of statistical
regression modeling, the fundamental resonance frequency of finished plate was higher than that of
untreated plate. The fundamental resonance frequency of cashew finished plate was higher than that
of shellac finished plate. By the method of modal analysis, mode frequency ratio of cashew finished
plate was higher than that of shellac finished palte. Amounts of adsorption of finished plate was
lower than that of untreated plate, and amount of adsorption of cashew finished plate was lower
than that of shellac finished plate. It was clarified that the vibrational properties and adsorption of
finished plate were superior to those of untreated plate. The vibrational properties and adsorption of
cashew finished plate was superior to those of shellac finished plate.
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Table 1. Finishing amount of plate for resonance
frequency and modal analysis

Finishing | Finishing amount
h
Method of measurement material (2/100cm’)
Resonance frequency | Shellac 1.4
measurement Cashew 28
Sheliac 1.1
1st
. Cashew 0.4
Modal analysis
Shellac 1.8
2nd
Cashew 0.9
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Fig. 1. Diagram of experimental system for acoustical properties.

Number of m Finishing
annual ring - 1st resonance frequency <:: material
(indicator)

.

1/ Weight increase 2 1/ Mass 2

Fig. 2. Schematic flow diagram of statistical regression modeling

J& Agez 7Hg3te BAA IARYEL o (1) where :
o] MYk w1 * Fundamental resonance frequency
Aol o) AL FAFUE, FY =XF AFF Io : Intercept
o] E¥7} AMEEE Yehleg 1A FA08 ¢ a,8,7&3 : Coefficients
Hhi g AHEElY 2E3A RE ASGE 002 BE H Ng : Number of annual ring
FHd g AHEER R, BAIEYL SASE &9t m : Mass
Wi : Ratio of weight increase

— 1
o= Lte-(Ny+ 8- (7;)'*' K, ' Finishing material
(untreated : 0, shellac : 1, cashew :
4 .(Vlu?)+8(Kv)+E w €  Error
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where :

(M]: Matrix of mass elements

[X] : Matrix of structural displacement
[C] : Matrix of viscous damping element
[K] : Matrix of stiffness element

(F] : Force
(X1=ZVi¢ =TT g
where :

V: ! Modal coordinate r

[ ¢"] : Matrix of eigenvectors

S : Laplace operator

Sr ¢ Complex eigenvalue for mode r
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[H(o)] = ﬁ;( WL,

Q {w)ywyy
jo— A4}

where :

[H(jw)] : Frequency response function matrix
Ar ¢ System poles for mode r

{¥}, : Mode shape r

Qr : Modal scale factor for mode r

A = 5 r+jw dpttTT (6)

where :

Ar ¢ Vaule of pole

wg © Damped natural frequency of mode r
8+ . Damping factor of mode r

2.3.3 854 34
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Table 2. Least Squares Means of Ist resonance
frequency measurement

Pr:T
Finishing ) Std Err
. LSMEAN! <
material | LSMEAN | LSMEAN LSMEAN2
Shellac 88.942347 | 6.633333
0.3870/2=0.1935
Cashew | 100.557653 | 6.633333
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