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Cymbals are percussion musical instruments with a simpler structure than other'musical inststaments. " Therefore, their material composi-
tion basically decides the sound quality and decay time rather than the skill of the player. In this'study, specimens of cymbals to which Titani-
um, Zirconium and Iron were added were prepared. From the difference of diffraction rings by synchrotron radiationX=rays, the crystal
structure of the specimens of cymbals prepared by various manufacturing processes was analyzed in order to investigate the relationship be-
tween the crystal structure associated with the material and manufacturing process used and the damping of the sound of cymbals. As a result,
it was found that the changes in the crystal structure were due to the manufacturing process used. In addition, it was clarified that the changes

affected the damping of the sound of cymbals.
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Fig.2 Set-up around specimen on X-ray diffractometer.

Fig.3 Area detecto hind specimen.
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Fig. 4 Frequency analysis results by Spectrogram of 21F, 21ZF and 23ZT.

Table 2 Calculation results of the damping ratios 7 of 21F, 21ZF and 23ZT.

Types of specimens 21F 21ZF 237T
Sound pressure 59.29dB 71.29dB 63.99dB
after 2.5 seconds

Sound pressure 37.41dB 24.96dB 46.69dB
after 5.0 seconds

D value 8.752 18.532 6.920
Damping ratio 7(%) 0.00401 0.00923 0.00317
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Fig. 6 Results of tissue observation of 21F (left) and 23ZT (right) (SEI).

Fig. 7 Structure observation of 21ZF (COMP). Fig. 8 Zr carbide of 21ZF (COMP).
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Table 3 Vickers hardness of Bell and Bow in 21F, 21ZF and 23ZT. and e, 8 phase.

Processing 21F 21ZF 237ZT o phase | [ phase
Heat treatment 240~ 240~ 300~ 110HV [ 310HV
250HV 250HV 320HV
Hot hot pressing in 240~ 240~ 300~
the middle 250HV 250HV 320HV ) )
Bell 240~ 270~ 300~ ] ]
Cold 250HV 300HV 320HV
Spinning |- | 240~ 250~ 300~ ] ]
250HV 270HV 320HV

X0 SR OREAZEAT BN LFHRAHIER I X ) BV HLEE A
WS 27:DThHbEMESNS. 21ZF Tl Zr ALY 2547
9 5720, TORY OWAFEEN EA -7z, b L I3
AT L 722 288, Y UNVOFEOREISHE 252 T
W EHEREEINS.

14 IPICEB XiE
2RICHHEETH B IP ZH W

b 21ZF ¥ 2NV D K9 e i LR & e

HHEE TWDH LD h % HEMGE L 72, Fig. 912 21F, 21ZF
B IO 23ZT FEM CrER L - BB, ~NVERO R 7' L A
B, NTOMTHRCBT L0 ¥ 7E2RT. WInd#
BomPr) v ZHAELNTW 505, WHEZHICE > Tw b
SHatl, HRBICRoTWAEDRBBLOyHM, Zhichn
A TH MRS N WIS LAY » 7ot
FIANT L7458, 21F TN I 285 2 L CRIITY ¥ 7 280F
R, MATANTEYMIHBIZA MY — 27 ROREIHEAR SR
L. THUIINTAC X D MPEE S TR o Tw
L0 riEEING. 72, AU —ZROEIFIEE B X
Wy MTRONA. 23ZT Tid, o Mlidn<l, g B Iy Hl
ThHh Y EFLFEBRICA MY —ZRORFHFAE Sz,

21ZF TIEEMM L 25 oM ABHIBI L T 21F & ko n
W) P REeNDD, BTV ABZETA M) =7 909KEL
70, NTEYIMTAETIEEERWIZETT) » 7212, #r
LWHONPTY) ¥ 7R TE 5. ZoFH LI LHE
FET 5720, B Y ZhofEonsd 1 RICERLEX
AP S5 — o h s, MIFZEET- 7.

45 —RTALL 7= X #REIHT/ Y& — S ERTRER

BrLWHIA IR L7z 21F, 21ZF B X O°23ZT TH L WA
B LT 20 HGES 5720, X RSy — 2 % —kieik
L CEMF L 72, Fig. 10 12 Fig. 9 % — &y b L 72 X il r /3
% — 7%, Fig. 111213 Fig. 10 D 5.8° 2* 5 6.8° F THiPH % Ik
KLU XA $F — &2 ZNZFIORT. B, HEEIC
13 JCPD 1 — K& HW/z, 2IF B XU 23ZT TIEA T D I
LTRIH 7O 7 7 AMRDIER Y ITEN RN &b, HAE
FEOEALDIZEAE R, 72, FrLwE—=22 Bl Tw

o b7 « 7 : 3 “‘: %
7 R R AT L 72, %72, zlpmzﬁ’g ction pa
EXI%ar A =

Heat treatment

// /

> 3

(b) -ray diffration aterns of

Fig. 9 X-ray diffraction patterns of each processing step.
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Fig. 12 Diffraction pattern for each processing step of 21ZF.
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