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Research for the improvement of cymbal sound quality.

Oxt s (EBKRR)
AR LF GEBK)

IR A (RBLK)
BEN 2 GEBOR)

A BT (EBR)
Rt B%B (EEKR)

Kazuyuki TSUJI. Graduate school, Hosei University 3-7-2 Kazinocho koganeishi, Tokyo
Anzu KOBAYASHI, Teruyuki ISHIWATA, Mitsuo INAHARA , Gaku MINORIKAWA, Akio NAGAMATSU

This paper describes improvement of cymbal sound quality. At first we record the cymbal sound in time-domain to
research the quality. In frequency-domain, we make a sound of cymbal to reduce the power level of frequency band by using
FFT, and return in time-domain by using IFFT. We inspect in the method of paired comparison and choose best sound at
the result of the inspection. To make a cymbal which has the good sound quality, analyzed the experimental mode, executed
by using FEM and optimized the structure model. At the results. it is possible to link structure analysis and evaluation of

sound quality.

Rey words' Spectrum Analysis, Fast Fourier transform, Sound, Experimental Modal Analysis, Natural Analysis, Senses

evaluation

1. BY

REBOILIIIREEFDLONREKOMETHZELSD T
EBRIIEOTHRATIHIMEE L KD 2 L 5 AREE T3,
EOEUNEEIZIR>TL 5, FEIMEFORMEIZ L - T
ELBTHD70  FEHE L WIS TEREN T T
T, BOROWEEHIRV T, CAE Hilf L HEERBEL#S
LIeEEM EA1T) 2L THER EBMARMAT A LM
ROLNTND, KBFETIE, £FO—RITE L TITRBL LN
VOFEEMIL FEMEZBMNE L-EETHRR LT
Too Elo, HERITICLY, DHIZWE L RAETIREDER
HERAT,

2. BHERBROIER S

2. 1 BEBE—-4#fr—NL

VUONNLDOITBE P EEENTHEET L. PC(Personal
Computer)D/~— K5 ¢ R 7 \ZBR YV IAA T, PC L CEERS
ORI L FET 04T L, (EEORBEEROEEL ~L
EEBEE, W FFT ICX YV BUBBERIZE L, PC TO
BAEIZARNT Y — L MATLAB % AV -, SEE. BEFIomz,
4 BEORBERRICET S EELALEPo L LEMIE
e L(Figl), 5 BEDY L ILEL L,

100 o3 @ G
o
v < 50
<P
° a
[72 " 0t
]
;|
a

1
[2,]
o

0 400 800 1200 1600
Frequency(Hz)

Figl. Frequency spectrum of cymbal
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Fig2.Graph of cymbal sound evaluation
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main effect X personal 057

main effect Xpersonal] 4.35 O
combination effect 2.55

ordinary effect 0.22

Table1.Result of analysis of variance

combination effect 0.9!
ordinary effect 162

inary X personal 191
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Fig.3 Measuring Points and Excitation Points
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natural frequency I natural frequency
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1 39. 27 40. 96 6 109. 01 108. 63

2 39.95 41.02 7 158.3 164. 61

3 63. 44 65. 12 8 - 164. 66

4 - 65. 13 9 224.5 225.91

5 106.9 108. 63 10 225.2 231. 88

Table.2. Natural Frequency
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Fig.4 change of Natural Frequency by Structure optimization
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Fig.5 change of Mass by Structure optimization
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