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Research on Vibration and Radiation Sound of Impacted Cylindrical Shell
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A purpose of this research is to explain the relation of the sound and vibration mode by experimental modal analysis. A cylindrical
shell that has clipping in the center part is used as test piece in this experiment. The natural frequencies and vibration mode of the test
piece are obtained from impact hammer testing. When an impact point is a node of vibration mode, it decreases the sound pressure
level of corresponding peak frequency. As the results, it is clear that the vibration mode correlates with the radiated sound.

Keywords : Cylindrical Shell. Mode of Vibration, Radiation Sound, Experimental Modal Analysis

Al. HERCHEDY
IR ENTZa R NTFUFINT AT TOL—E—H&
BT, FFH~YA 70k 2 X—6 0 X YOS
HBTHHEFEPLITESTIZENTER Y. EEIXX—
LEMERF I E— X X T OESFHEIEL, ZoEECL -
TRAETAHFENEET L LTZHESLTLESMEN S
B, IO EPLA—U—REBENEOa LY NFY
A0 ATTE, BENPLOBRE2MAS-DICERD
B - BT OBRELms 2 izl y, BEAOKENE -
v A R MNEORBEARLLNTVWD., ZRETD
Wik, URE R RVCHBET VOERET— F LR
I LT B 2 EMRBE LM -> TV BN
EEOBERIII A -0 Y, BESEI b0k
FOMIBE SN TWD. F2CAFERIL, UKkEnd 5
MAEET N CHBERRBRZITV, EBRE— FEFICLZES
T FEHRTOBGEEZHOIZL, YRkENROHEE
Tk DOEEBEHE TS,
A2. EBFHE
Fig. Al ICHFBET L OPRBEZ TR ZHEET V2R
T. UEERHAAGETADOERE — NI & FTREBO
HHEOREDT- DI, A 7502l LA TERE
BT, A VA ARANYTEHEEN D FITREIZBIT
HITEA L, METT A ORRE G785 0 RIS
BELUEMEEC Y 77 » A2 L > TEHBI SN A REINE
EXoRFEFLEZEE»G, T—FEWH Y7o =7
(ME’scope VES)Z W CERET— FREFT£1TS. &6
BEOHHAS IS LA 7 ah 2T 3 »AREICHE
T 5.
A3. ERER
EABR LV OKRERDHIHEBTT VOBEEIREEIT 582,
720, 1580, 1670, 1850Hz &£ 729, BEHKOENLOMND
W ESOT . ZhbOBEFREEEE, WA VvHER
EFNOEERE L BT 5 L00ET LA, BHE—
R EF S n BT BBE L, diHmEER n 23
BT HHEENE LR, 5% (h,m)EFKETS. FigA2 ©
il 1| REHRE 5820z OFEET— FCTHEFROE %
RSB 2 A, EFEIEEAROCHBESEHO LS IZE
B3 52,0F— F, bt 2 KEFREEK 720Hz OIEEE—
RCE A EICEH R H Y AEOmME THESTEOQ,DE—F
Y. ZThOOEKOERT— FNIX, SiEES VA
EFVOREGE— FERET 2 ERUEET—-FEH DT
LBBHLMNER ST, ZOZE L EELRLAIHETT
NOREIE— FTH, URERROHARBET L EFEBEICH
& - EF IR R E W) &/ SV TH) 2 R

HZENTET. FigAd I BRFOKFE S 2AIE L-ER
77, FigAld OFELALOZNEhOE— 27 OFE k%
ERHBHE, GEERHAIHABEF LOBETEE T E —KL
TWBDRb»5. FigAs IZART L 5 ITITEAEDOEWGT
BH10-34)THEEVALERETS L, FigA2 © b)iowd
QDE— ROMFEOIE IR D8-S 34 2B L-EX
CREY T, 2T — FOBEE 720Hz TFE L ~UL 23D
LTWBZERbNE., TOZLEYHIEHE—FD
(Hi A BLELE, ZTOESE— FOBEKOTEL
NEFBLEEDRIENTERZLVWZS., ZOZ L3k E
D VWHEETFTAVERIUBRE -7

A4d. BEIER
1) BEHR, FTESh 2MAE RS L OB ScE+ 5
9T B 36 Bl FABXREWEREZHRES HEHLE,
2007, P304,305

=

049 ¢45°

L

lé-———é(—)»——%‘ [mm]

Fig.Al Test piece
y 6.39E+04

a) 582Hz (2,0) b) 720Hz (2,1)
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Fig.A3 Sound pressure level
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