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ARim3CiE 'Wave propagation across solid-fluid interface with fluid-structure interaction (i /AA# & 8 A % £
O ERAE ISR DWEMERE) ) CEL, 6BELVERKIATNS.

% 1% [Introduction] TIE, WAHEEERO THRMEE U TKBEHRGIZIOWTIREDOHIE L EZHI L,
AWFFEDO BRI Z RTINS, T72b5, MAERCHEENEWICHER L GEB¢T 2858 L U CRAEAN RNz S -HE
HEWEIDMRIET 2 KBHERH Y, AT T4 0077 0 NTKREBEEMNEL S L EEWHROTEWE RO
fEERH D Z s, BERRIZMIT 2R fTON TWD Z L 2B TND. Sbig, BIfEIASHWLRT
WA PR 1 ROTEERICIE, T2 2 B o BRI E T OIS R & ME SHESM BN ZE LT 2358 DIET
BACTEIZOWTIFET 503, BB EL e & CRAET 2 EIRD btk dH 2 W IEERD & B R~ DO EEFIC SO
TIEHEFHET ABGFEET, oI IR THWRNZ EZERLTWD. 22T, BER—mERmzKEns
BT OBGDOERREME L THIEIT S & & bITHERABE LS 2175 2 & T, BEURT OIS IIE A
R OIE F~ b 8 L CIERET 5 BHEOMY & BT VOB, 76 I RERES K BEEIC R
AT D 2 EBRKRIXOANTH 5.

% 2 7% [Experimental method for simulating wave propagation across the interface of fluid-structure
interaction] TiX, FEWITHETZ L7o/KICHEBEM H A A L CEER S MARZ b 2 EBRREAMEL, LK
DER — AR AR L THEIE L L THER T D EIMEHEZEH L LRI LTWD . 4205, EEROEEA
VE—H U AEFNSEDL DT NI =T LERY H—RR— hO 2TEHOME ANy 7 7 ZHNTRY h—AR xR
— MREAEPNICHRE L72KO BICRE L, SRORMAEEZ Ny 7 7 ITEBRSEL LT, Ny 77 FOAFIET),
Ny 7 7 EERO BER — RS EE T, MENOZRENZRET 5 ERREMEE L. sEED X 7% TR
R L Ny 77 OFEEZ AT 2 Z LT, ISENREICEEE, BEE—RAR B E) UIREHAREI AN
B DAREMEZFER LTz, S 61T, AR LFREE O Y — 7 2 b Fm % RO T AR 1 WOCE R & g
L, B8A L E—F U APKIZEONRY =R R — by 7 7 TiIim & FRICERMELD Z L 2H LML
7-.

% 3% [Wave propagation across solid-fluid movable interface in fluid-structure interaction| Ti%, FEE&
W) 1 ROt B CERPAECERERICOWTELEL, BER—MAERGOBEIZEE L 1 RouEmEZMEE L T
W5, bbb, ARSI O HHEGRE AN CHE LLERE ) &, ERTHE LEEN &L, 7T
=V ANy 7y TREEMARER L ENE = BB 5000, K V—RRr— by 77 Ti3EH L —&
LgnWZ E AR LT, 22T, RAKE ANy 77 ofE# g, BIOMENEEET KB OEB)&RTEIE
T5ZLT, ER—ARETECDFHENZ PRT S 1 ROCERET VEMEL, BEENy 77 OMEIZL
OFREICAE LB HE S & TR 5 FliEERE L.

% 4% [Two-dimensional analysis of wave propagation across the interface of fluid-structure interaction |
TIE, FEBR & RO R TRAEMHT 217V, [BE— RS L EE COBBEIRIZ T D BMRERE 40 & s+
LB, F2ETHRINEZERETERNHEROY—VENOEROFNEZEZELZL TS, T772bh, khik
LX Yy BT — g CAEREER U7 2 IROTIIBREEAAT 21TV, AKPRNICRERE LS v BT — g URREAE
T HAREME MR T D L &I, RmISHENSAF L TEARE L CGERT IRICHESEEL, ZREIO
E— 7 PERET K TR T 2 2 L A MR Lz, BORORRIT, FRENDBESLNITHINT 5K Y 1 —Rx— FA
v 77 TREL, HTHMABEEREOERNAEULFREKE L TEZLND. I LIZEEMOB NG, ERFEIKTIE
EREL QMR EBE LW EEHE AW TER Y — 27 [E% THT 5 FikaiE Lz,

% 5 ¥ [Wave propagation across the interface of fluid-structure interaction with various surface conditions
of solid medium| TiE, REIZH T2 EIMEELETHT~OF ¥ 7 — 2 a VRIGEROEEBET VI =D LNy T
7 ODREK EIBIEEZZBSEDH 2 L TERMICHRHLTWA. 372bb, Ny 77 OEHEIC, Wtz m bk
SHLREUEEE L2 T VI = LT —T 2D X v BT — 2 a VRSO BB RIBIZ I S5 B5 %3
RU, fREOR B2 X EBEO Y —27 EINCRE RZLZRND OO, FET X —EL 10%ENT 252 L%
MR L7z, —J7, Ny 7 7 & Z 90° & 30° DYl 2 A9 2L ROMMHET X5 MRS T L7 328217
W, FEOFBB TR ALFX — (XD TP THZ L aMER L. Lo T, BEE—WEMSEoRE K &R
L, ¥y ET7T—TaRIAOARICEEL, BRE—JEN~OFEIV2VD, BT XL —ICEEE R




FTZERALE.
% 6 % [Conclusion and future works] Ti¥, AMETHEOLNIERAETNT L L EHIT, S%OBEIZON
TRLTWA.

i« FRSCEBIL, FI3C 2000 7= & 930 300 354 1 ET ORI 520 b L<ITEL 800 5% 1 FhRH L T E&E W,
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Fluid-structure interaction (FSI) problems are important for they could induce serious damage to
structures. In some of the FSI problems, interaction mechanism strongly depends on wave propagation across
the interface of solid and fluid. However, mechanics of wave propagation across the solid—fluid interface
with structural motion has not been clarified yet. This thesis is to investigate wave propagation across
a solid-fluid interface with fluid-structure interaction and explore a theoretical model for predicting
the interfacial and transmitted pressure induced on the interface of FSI. First, impact experiments were
conducted with cylindrical solid buffer and water—filled tube. A theoretical model for predicting the
interfacial pressure was proposed based on the momentum conservation of the projectile, buffer, and water
by assuming the projectile and buffer as rigids. The predicted value was well accord with averaged value
of the measured interface pressure. On the other hand, it was revealed by numerical analysis with a
two—dimensional axial symmetric model, that the peak values of interfacial and transmitted pressures were
radially distributed at the interface due to the tube expansion, resulting in the deviation of the peak
pressure from the one—dimensional theory. From the numerical results, the transition region of transmitted
peak pressure was located. Then, the proposal was made to estimate the peak pressure in the transition
region in the sight of safety engineering. Furthermore, experiments were conducted with changing the
surface condition of the solid. It was found that if the surface wettability of solid is improved, wave
transmission behavior is changed with inhibition of the cavitation generation.
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