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A Study on Piano String Vibration
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ABSTRACT

This study made an analysis of the characteristics of vibration & tone color of the piano strings on
which a concentrated mass was set to give a variety of different variations to the gamut. Theoretical
analyses in this study were based on discrete and continuous system, of which the former was transformed
into a muiti-degree of freedom system by dividing into a number of small parts, while the latter utilized
mode summation and Laplace transformation methods. And experiments were carried out with setting
concentrated masses on upright piano string.
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H 1 Theoretical and experimental resuits of natural frequencies of SIring with single concentrared mass.,
Cmﬁgg;ra'ed Mass Froquencs | o __\IB.IIH al fr LqUeIKY I'Hz ‘__ !
(&) I?%S} tll.(;n mede No. E }}r:'oh::ﬂtrc?laab:‘ Holzer | ::;ﬁl;atz(>nu tlruaiglfi;;anon k\-;perumem;
1 i w50 - - - 1850 |
0 0 2 570.0 | - - - 370. 0
| 3 1 585.0 3 - - - 555. 0
L ~ | 180.2 1793 179. 4 180.0
3 L - | 51L3 | sS4 [ s220 517.5
o R 4_'_ _‘1_'_151_. A 16 i 1738 172.5
0.51 3 2 -] 5.0 _i_SWO_L | 308 347.5
3 - 550. 1 } 556.2 | 555.3 555. 0
L1 - 0.2 1 1706 | 1706 170.0
R - %7.7 | 3704 | 0.2 | 3700
R L 509.7 5152 S13.2 0 510.0
1 ~ 177.0 175. 4 175.4 | 175.0
é 2 N U 27,6 326.2 ; 325.0 |
3 - 496. 0 511.2 508.7 | 507.5 |
1 - 167.7 166. 2 166.5 | 165.0
0.82 % 2 - 333.7 30.3 | 339.5 337.5
3 - 550. 0 555. 1 555. 3 555. 0
' - 162. 1 162.3 162, 2 162.5
% 2 | - 367.2 370.2 370.2 370.0
3 - 490. 1 496. 3 491.9 492.5
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¥ 2 Theoretical and experimental results of nalural frequencies of string with double

concentrated mass.

C;r:;zn(t;a)ted Mass position | Experimental analysis | Holzer method Analysis
M, M: |[&/7L |&/L 1st 2nd 3rd 1 st 2nd 3rd
0.51 | 0.51 1/% 1/2 1 165.0 | 335.¢ | 480.0 167.?—341.2 459, 4
0.51 | 0.51 1/3 ] 1/2 }B—B— 345.0 | 507.5 | 161.9 | 344.9 | 501.4
0.82 | 0.51 1/5 1/2 | 162.5 [ 320.0 ; 472.5 | 164.2 | 325.6 | 459.3
0.82 | 0.51 1/3 1/2 | 155.0 ) 335.0 | 505.0 | 156.6 | 332.9 | 496.9
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