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On the flow-induced sound and vibration of elastic bodies and its active control
by means of smart materials

Terashima, Osamu
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PVDF

To elucidate the generation mechanism of flow-induced noise and vibration in
elastic bodies, different types of elastic bodies were installed in a uniform flow of a wind
tunnel. Subsequently, the noise and vortex structures generated around it were investigated.
Furthermore, the noise was generated slightly upstream from the downstream edge of the elastic body.
At this position, vibration occurs as the edge was rolled up and down, and noise with high
directivity was generated in the direction perpendicular to the surface of the elastic body. We also
fabricated a prototype of a vibration control device using soft smart materials, i.e., a
magneto-rheological elastomer and PVDF, and investigated 1ts vibration mitigating effect.
Additionally, we proposed control algorithms for the device.

PVDF



B X C—19,. F—19—1, Z2—19 (U@

WFFERR AR G4 DT 5

1&% ﬂ(ﬂ@i&%Tﬁﬂ:uHﬁU&Tﬁ@%% A==t a—4 G U KRB E T
BEIROREFN LY, ZERGIT L0 AT 2ERECRE) (LLT, 7“73%?@]% ) OISO -
1&?@i¢%®§ﬁ%®?{ﬁﬂfkfﬁ EAIZH B L7z, LL, ZHUTETR - 147%1#bf£b\, HL<
13, I - BAMBNTH D LIRETE DAMEDEETH Y, RIZICER - Bzt 5, b L<
(3, B « RREBPBNTHD ERETERWGEEFEELV., 2072, RIS ) BAT 52
THREEES OFEEA T = X LR OFE AR TFAEC O W TR, N2 Rn%<, €0
fRIACHIE FIEOMENE EN TN D

ZoES kit ez, WK, ﬁf%* AR HE B AT (2 BE 3 D AFTEE 3Rk & 227 v =Y
R D B5E - BAN U CHPE R D OBAEFRISART BN OFE R & Fopri i) #A TR Y, H 2 sk
PIRELNTWD, 7o, HHWIF - IRE) T 2O E % IZENIREEEE O T IETIESET VL
FEE 2 v) b &, 22 RENER T DO HIE FIEOHEL H&Dn‘ﬂ/vfb\é

2. WO HE/Y

AT 1 ICRHBEOT REEE 2, LFOBEMO FITHE fzﬁofco

(1) 255 & DMD (2 & 2 SR 0> 22 )R BhES 5 8 A RS O & By - am AR
(2) ZEHR7R B ME AT 2SR 2 F N T2 B AR 0D 22 ) 3RENER S O IR « ARIRE AT oA 4

3. WD L

(DT, [M1] WORT LI, BEEEDORED A T L DHIERORER R, A%
RO S D% A, R, ZRFHIAT, £ ORRICK L, @ﬁwﬁﬁéw
HEOEET— NOMHAKGFBIROMT 2 FTHe & 55, JRaRAE A 8 A B (POD)EHT (%
Christophe et al., Flow Turbulence Combust, 2010, LA, EPOD), F7zi%, HDH—DWYHE & E?Jiiﬁ
DR ENWEENE— NORFE - 2 7T8E & 92 ZRFEEHEEMIE (Quadratic Stochastic Estimation,
5 : P. Druault et al., Int. J. Numerical Methods in Fluids, 2010, LA, QSE) %A L, 2214k HE)
% 0 DMD 24T\ DJ AN LRI 5, LA OfH L %#ﬂﬁ%ﬁ (CEFHISE

B, ,\(}ILEF'O) Flapping Bi5: & FLaif&E 125 B LT2IRE /WL O @sh=1k) 2 R AL
RO — L MEBEOHIHOTEDIZER L O ZICHT S (1 : 0. Terashlma et al., Exp.
Therm. & Fluid Sci., 2016, 2015, i),

Q)TiE, [ 2] (RTE9IT, ERPCHIGOEIFNC L Y 2 OFEEZZ ST Z &3 FTHER
FHRMEEG T DHEEME UL, Av— R T U TN O—FTHLHRY 7ok =07
5% B Bl (PolyVinylidene DiFluoride, AT, PVDF) % M\ 7o, SRR 72 )R8 0O 1B HEHIl1E,
KO, BEERIEMET Z A N~ (Magnetorheological Elastomer, LA, MRE)%Z HV 7=, LKD)
FTRIPERIAENC & 2 22 3RS & O MG, 2175, PVDF X =Y RAIZET- R4 A 9 508
3? EMELT, BEZEIAT 22 & TEORREBRG BN S EDL ZLNARETH D, BV T+

(ZHEAR TR - i - B E ) - mdNE NI TE MBI CH Y, MESIRENRES B 4 L

(ZHFZE LTV DB EFC & 2 (51 @ 1. Zhang, Sensors and Actuators, 2017), $£72, MRE (XU =2
T 7 A M HICREMERRL 2R A L2 b O C, BEGOHIFNC X 0 R FELFINZE b L, & D RT
LOMMEEZZEASE D Z ERARERMEICTh 5, HEEE ITILFINIEE b & MRE % U 7B
Wy Faxz—2E EL, ZOHIEZIR - %@E%ﬁ o LA SRR 1 A S FEAR RS L T
% (# : 0. Terashima et al., Mechatronics, 2016, ftt),

[EPOD / QSE] 33 7 55 R 1
e 1 3 Wtk = A v
i | I3 R 2 —> SRR MRE
] }—H/ i3 rEl e 3 ﬁ%
'J wu 2 & it /!
BT - IRBIOKELE — FEE l
F'OWg oy b= A
7 T B o oy —L 87—
' / TEE e i
St HHER
SEPER | ) SR
| AR Bk MRE
I 4 fow S B
ZHEHI 3 - >
/ / Y P\//DF
- -------- LI W ik
TTe- H * WIKRIZFRIEEE 2 7 — b AR OENE LR MRE

(Hl%ﬁ%@%@%aﬁM®4f V] [ 2 PVDF/MRE 7 27 F a2 =—Z DA A —3]



AT TIT O (1), QDM EM: & AREMEIZLL T O S TH 5,

(1) BYER D22 J)IRBNER S 5 A 2 250 - 120 - Y% B E 72 DMD T4 % s
(2) MR OZE T IRENR S HIMH 2 PVDF (2 X 5 B, MRE (2 X 2 MEEHE CTRET 5

(DIZDWTIE, Ak, FHERITEE O IRAVECIE 135 O 16 & 51222 T IR Eh R 5 58 A 1A % i
452 EREE LY, LU, BAED T 10— 7T X A EEEHAEDN, o2 v - s
FHHEA, WTHICEB W THEEED K E WIHMERIE OFRAGOE G2 51T 2 2 & 13k
LW, 2O, AR T, [BEE0EED A7 % Wi RO B & (FICKER
g & [BEMERIE I O -TE DS RN L B MR O B T B (I INERE%S)]
2 K DRI BT — Rt 21TV, 2 & RRFICEHE L@ 55 & 0F— NMEFREGR %
EPOD X° QSE 72 £ DMD # W THE L, REERE OBE~DFENRKEWELE— K - it
B — FEFET D AU IO B YE & BLEMER H 5,

OIZOWTIE, HHAOIRENER S HIE THIIE, ZOHIEHES) « HIEZENE - M OB D,
BRA D D WITBELRA S R 2 A7 7 Fax— 2 AT 22 ENEE LW, L,
BYEROIEEER S HIEA~T 7 Fax—2 @A T 285581, BENOY 7 M7/ Fax—X
BB L7720 N2 TRV ERE BRSO SEMER M LD, F 2 TARFIE T,
[ rE] & [ZRit] 27 7 F 2 o— 2 8EDHEL L, PVDF £ MRE 27 7 F 2 T—
ZHOMEIE LTEEL, Zhad AW THERED DWW IEMBEIIRENER & i 2 54 5 S il
AR A ME & AIEER B D,

4. WFIERE

(1) ZZE &A1l DMD (2 X 2 (R 0> 22 ) R BhER 5 38 A O & B - G ERaYfiR
ARFFETIE, —RRIRTICRE SRR S DR 5 M A 2 % & L, T OLIE - IRENKEE & 5
AT BT OB E AT, K3 IOR TR EZEED LD & L, 21D O RE BRI E
ERICERE L, AT DR, MIEAORBHONY, MWIEAOEE « IRENREO AT 572,

'\ Seven laser /displacement Sensors
Support bar (¢ 8) Nozzle
Flag Ue
A ' Support bar
o
5 (¢8)
Flag %
@ Microphone 2
w300 Microphone 1
[ 3 FRAEAAR O LK) [ 4 BEMEARDZETE & 58L& DO RIRFFHI DO kR ]

PUFICHERO—E8 %9, HER D IAT 528 HERE 2 5Hl LR R, K SIORTEH1edh
=D DOFILENKE L 2 DR 72 2 RGN RAET D ENHL N eoTz, FT
Z DZENERE IR O ENICTEE (RAFZE T y 7H) ICHRVRAMEZ o 2 E RSN E 2o
oo EDIT, K6 IR T & 91T, AT D22 EEE OEREEITHMER O R SXo— ROl S 12tk
LT ELHENEIRoT2,

WA, HEROETE O 2 ElED A 7 Tl L TBIZE LT, ZOE, K 7I1I0RT L9102
FRWNERFAET D & X THE R OB CHRWEE B3 - BEX TR NEETDHZ ENHL M
Loz, F1o, ZORFOBYEROGEHOIREN O 1% L — W —BN 5 TR AR, X8, X
9 IR T & D TR & D o BRI O E CHMEROIEE 2N < AR & 72D Z E BB
Llrole, ZOW, 51T LICRBI 222 & & 13X 2 O ORI BIR 72 RENZ L0 726 X
NTWDLZERHLNE 72T,

WIZ, HVEROSE TR E L0 « B X TN 0 2E U D EROBPEIR D% I OS2 31 L 7=
FERZK 10177, K101EK 712R L7 Time 1, 720 6EX TR0 084E L B EEOHEY T
D, 1017 T LI, BETRYNELLIE, FTOEMIIE R TEROaE—1L > ME
HBELTHONTWS T T v B ZERBITAL L EES N ST, 2 ORI 728
ESENERSND Z & THENRS ETFICIREI L, FFERzEhREngETI20EEZHN
B Fio, BURTEIET 25, X 10 1R LI RHRE 72 EE S 2 AR « HERFT 2720, B AD
AR TR y T ANl A2 & OIEIE MFAET D 2 &2 DMD OFE RN L E o T,

PLEX Y, —RRFPICE DI T RS B 38 A3 2 R 720 28 B85 1%, SRR oD i 7
R % E RS S B D RS &, £ ORIEGE 2T - HERF T 2720 OMEEIC LY 726
SNDZERHALMNE ST,



100

Sound Pressure Level [dB]

(X5 AT D2/5EE

Py [o2] [
o [=] [=]
T T T T

N
o
L

Microphone 1 \WMW‘ fly

Microphone 2

Background Noise (Mlcrophone

Background Noise (Microphone 2)
i i TR | i i i

by

10°
Frequency [Hz]
DFHAIRER]

Rolling down

Rolling up

[ 7 BEHEARDOZETEORET]

a b
@  ptmm) HITW ®) 5, i) BTN
S — S

-100f ' 1 -100f ]
-s0f 1 o y

Tl £ [

E | E|

N O -1 NOF -
sof 1 sof y
400 390 380 370 360 400 390 380 370 360

X [mm] X [mm]

[[X 8 HPEKRDBAE DL DK X X]

‘ —————— —
i [m/s] "I [ | i [m/s] W i:
100 -10-5 0 5 10 1520 25 30 35 100 Fasesesisaassorons -15-12-9 -6 -3 0 3 6 9 1215 |
50 g 50 g
A e ]
E E ]
> 0 4 >0 E
50 4 50 4

100 T . -100 == L 1 Ny AN, W/ NN,

700 650 600 550 500 450 400 700 650 600 550 500 450
X [mm] X [mm]

5r——
705_ " I:410 mm, MR: 0.18 v
ro. I:287 mm, MR: 0.26
sk Y 1:123mm, MR: 0.60 A
Teof v .
55 4
R 4
50:- n
45F a
40F
35: 1 L L L L 1 L L L L 1
20 25 30
Uw [m/S]
(X6 HEERD R X & 2271585 O JFH 5D BIR]

10" ———
HlOOE
E F
E I
L107 el
o
10°%}
10°F — x=380mm
I ————— x=365mm
10* — .
h 10°
Frequency [Hz]

[ 9 BEMAARTE U D IRENO E R ]

[[X] 10 Time 1 D EFD MR D% DR

Dx JIIREE, Ay JTTanE ]

400



(2) ZEBRZRERME AT 2SR 2 F N T2 B AR 0D 22 ) 3RENER S O HIE - (RIRE AT oA 4L

AP T, i%&%ﬁﬁfﬁﬂ%mmt#ﬁwﬁ © DRENERE OHIAE - AR & <
PVDF 5 X O'MRE % HWIEEBN G 7 7 F o= — X 23 {EL, ZOMREERHE LT,

[X] 11 {Z PVDF % H\W\\ =28 DRENER S HIEH O 7 7 F 2 =— % O HHEZ) R M H 25k OFk 7 &
ZOHIREDR AT FERERT, AR LT 7 F22—23E X 0.1 mm LA FOHERIETH 5
728, HHERICHRRENATRER LD Lo TS, ZDT 7 F ax— X OIEARN 2 HHR 5% 5
RTAER, 1R T XD CIIRAETHIRE 2 L oREE T/hELFTBH I LR
TE, —EOHIEREZLSZ ENRHLNE -T2,

EIL13KNRE%%WK&@ﬂﬁm77%11~ﬁ®ﬁﬁ%%#%$WEkﬁ@ﬁﬁ%p
DOHy MR ERT, FT, l14::® V2 X B RN RARGE D S8R DR & Z Ol R0 R

AR RERE R, 20k ﬁ&%%%ébfwéi®&%ﬁﬁm®wmﬁ?&%;1~
Z ERUT MRE Z#fEHLTE D M%%Eﬂbﬂﬁ“é L TIRENVDMEIR T X DS B RAET 5729
WCHEWELZZ2b D TH D, X 14 1R T L 92 oE@E IEERNO a4 VICHINT 58K, 74
BRGORS0Z ORI T VTV XLKGETHH00, —EORIESREEZ, K12 1T/RL-E
TV A& FTIEE TR S Pl LIS ITVIRIE TS Z E N TE T2,

PLEXY, PRz HIRENE & OFIAE - RBH O & LT, PVDF 35X OXMRE ZHu\ 7=
T F a2z —ENEHEYNTHDAH fiﬁi‘ﬁﬂjé%w‘:o

Vibrational acceleration sensor U7 T ]
Acrylic thin plate

PVDF actuator [ ——==—— No control

— 12} . ]
Control o I —@—— With control 1
Unit = 10: ——v—— Predicted
| g E [
kN kS
s S
o | Power [
2 | Amplifier 3
gl o | =
S 2
g ®
L S
>
AC Power

Suppl N T T
p:‘;{/ SPK+| | SPK- % 500 1000 1500 3000
Frequency[Hz]

[X1 11 PVDF % AW IRBMEIRH 7 7 T 2 = — Z OHilHRD et EZBR Ok 1 & 2 D3R

Dynamic _|
absorber

~ MRE
Magnetic field

Outer housing

Vibrating _| Xll

objective K, ? L_L_] &

89 mm

Steel core

Inner housing

P S J™ Coil (Movable mass)
7~ MRE
]

[ 12 MRE % AV - IR EWMRIRCEE & O 5 FE 20797 K] [X 13 MRE % W /- IR B CE E ]

Acceleration sensor 8

Acrylic thin plate ;““'E““"‘Né'ab‘sb‘rl')ér“"““"“"“‘"““"“‘;

7 ——2—— With absorber (Current: 1.5 A) 4

“z I ———— With absorber (Current: 2.0 A) ]

g E, 6fF——@—— With absorber (Current: Manually optlmlzed)_

= % Minimum (Estlmated) 1

Dynamic absorber -% .

+| |- —— T s f - ]

TN 8 4f i

N S ]
DC Power -%
Supply Sound wave ]
>

SPK+ T T T ST SRR AR A
50 60 70 80 90 100 110 120 130 140 150
Vibrational frequency, f [Hz]

[[% 14 MRE % AV 7= IRENECIHEEE & O il 35 20 B G F EER OB & T D3N 3R]



25

Reon Nishikawa, Osamu Terashima, Ayumu Inasawa, Toshiro Miyajima 263
Passive control of the flow-induced noise from a rectangular cylinder using porous walls 2021
INTER-NOISE and NOISE-CON Congress and Conference Proceedings 4219 4225
DOl
10.3397/in-2021-2635
tl tl 1
2021
2021 WS05203
DOl
Koki SHIGE, Miyu OKUNO, Reon NISHIKAWA, Osamu TERASHIMA 1
Research on Aerodynamic Noise Reduction Technologies Focusing on Sound Transmission Loss of 2021
Object Surface
Proceedings of 16th ISEM 190-192
DOl
Takumi NAITO, Osamu TERASHIMA 1
Absorption of the longitudinal and vertical vibration by the dynamic absorber using elliptical 2021
magneto rheological elastomer
Proceedings of 16th ISEM 193-196

DOl




Miyu OKUNO, Reon NISHIKAWA, Koki SHIGE, Osamu TERASHIMA, Yasufumi KONISHI, Toshihiko
KOMATSUZAKI

On the relation between the wake of the flag in a free stream and its sound radiation 2021
Proceedings of the Twenty-first International Symposium on Advanced Fluid Information 101-103
DOI
NISHIKAWA Reon TERASHIMA Osamu KONISHI Yasufumi OKUNO Miyu 16
Noise generation of fluttering flag in a free stream 2021
Journal of Fluid Science and Technology -
DOI
10.1299/jfst.2021jfst0005
Nishikawa Reon Terashima Osamu Inasawa Ayumu -
On the Passive Noise Control of the Flow-Induced Noise Using Porous Materials 2020
Proceedings of ASME IMECE 2020 -
DOI
10.1115/1MECE2020-24483
2021

58

DOl




2021
58 -
DOI
2021
58 -
DOI
/ 2020
29 (TRANSLOG2020) -
DOI
Osamu TERASHIMA, Ayumu INASAWA, Reon NISHIKAWA 2
Measurement and dynamic mode analysis of flow-induced noise with combined proper orthogonal 2021
decomposition
Vibration Engineering for a Sustainable Future 35-41
DOI
10.1007/978-3-030-48153-7




Takumi NAITO, Osamu TERASHIMA 5
On the Active Vibration Control of the Vibrating Objective by Means of a PVDF Actuator 2020
Advanced Experimental Mechanics
DOl
Takumi NAITO, Osamu TERASHIMA 5
Development of the Broad Band Frequency-tunable Dynamic Absorber Using Magneto-Rheological 2020
Elastomer for the Noise and Vibration Reduction in Mechanical Systems
Advanced Experimental Mechanics —
DOl
Osamu TERASHIMA, Ayumu INASAWA, Reon NISHIKAWA 1
Measurement and dynamic mode analysis of flow-induced noise with combined proper orthogonal 2020
decomposition
Vibration Engineering for a Sustainable Future —
DOl
Osamu TERASHIMA, Mika NAKATA, Toshihiko KOMATSUZAKI V011T01A008
Development and Design of the Dynamic Vibration Absorber Using Magneto-Rheological Elastomer 2019

for the Weight and Power Consumption Saving

Proceedings of ASME IMECE 2019

DOl
10.1115/IMECE2019-10776




2020

57 —
DOI
, , , 1
2020
57 —
DOI
Osamu TERASHIMA, Yasuhiko SAKAI, Yasumasa ITO 92
Measurement of fluctuating temperature and POD analysis of eigenmodes in a heated planar jet 2018
Experimental Thermal and Fluid Science 113 124
DOI
10.1016/j -expthermflusci.2017.11.015
Osamu TERASHIMA, Yasuhiko SAKAI, Ayumu INASAWA 3
Investigation of flow-induced sound from a forward-facing step with dynamic mode decomposition 2018
Advanced Experimental Mechanics 72-77

DOl
10.11395/aem.3.0_72




Osamu TERASHIMA 7
Measurement and Mode Analysis of Flow Induced Noise Radiated from Forward- and Back-Step with 2018
Combined Proper Orthogonal Decomposition Analysis
INTER-NOISE and NOISE-CON Congress and Conference Proceedings 745-754
DOl
37
2018
267-272
DOl
Osamu TERASHIMA 1
On the active vibration control of a flat plate with a self-made PVDF actuator 2018
Proceedings of 13th International Symposium on Advanced Science and Technology in Experimental F09013
Mechanics
DOl
Taisei ITO, Osamu TERASHIMA 1
Coupled mode analysis of surface vibration and far-field sound of snare drum with extend Proper 2018
Orthogonal Decomposition
Proceedings of 13th International Symposium on Advanced Science and Technology in Experimental F09011

Mechanics

DOl




Taisei ITO, Osamu TERASHIMA

Experimental Study on the Vibration of Membranes and Generation of Sound in a Snare Drum with 2019
Extended Proper Orthogonal Decomposition

Advanced Experimental Mechanics

DOl
35 1 18
2021 EFD
2021
31 2021
2021

Reon Nishikawa, Osamu Terashima, Ayumu Inasawa, Toshiro Miyajima

Passive control of the flow-induced noise from a rectangular cylinder using porous walls

Inter-noise 2021

2021




Takumi NAITO, Osamu TERASHIMA

Absorption of the longitudinal and vertical vibration by the dynamic absorber using elliptical magneto rheological elastomer

The 16th International Symposium on Advanced Science and Technology in Experimental Mechanics

2021

Koki SHIGE, Miyu OKUNO, Reon NISHIKAWA, Osamu TERASHIMA

Research on Aerodynamic Noise Reduction Technologies Focusing on Sound Transmission Loss of Object Surface

The 16th International Symposium on Advanced Science and Technology in Experimental Mechanics

2021

Miyu OKUNO, Reon NISHIKAWA, Koki SHIGE, Osamu TERASHIMA, Yasufumi KONISHI, Toshihiko KOMATSUZAKI

On the relation between the wake of the flag in a free stream and its sound radiation

Twenty-first International Symposium on Advanced Fluid Information

2021

Miyu OKUNO, Reon NISHIKAWA, Koki SHIGE, Osamu TERASHIMA, Yasufumi KONISHI, Toshihiko KOMATSUZAKI

Experimental Study on the Relation Between Flow-Induced Vibration and Noise Generation of a Fluttering Flag

ASME IMECE 2021

2021




2022

2022

58
2021

58
2021

58

2021




29 (TRANSL0G2020)

2020

Reon NISHIKAWA, Osamu TERASHIMA, Ayumu INASAWA

On the Passive Noise Control of the Flow-Induced Noise Using Porous Materials

ASME International Mechanical Engineering Congress & Exposition (IMECE 2020)

2020

Takumi NAITO, Osamu TERASHIMA

On the Semi-Active Noise and Vibration Control in a Vehicle Cabin Using Magneto-Rheological Elastomer Based Dynamic
Vibration Absorber

ASME International Mechanical Engineering Congress & Exposition (IMECE 2020)

2020

Miyu OKUNO, Reon NISHIKAWA, Osamu TERASHIMA, Yasufumi KONISHI

Relation between flow-induced vibration and noise generation of a fluttering flag in a free stream

17th International Conference on Flow Dynamics (ICFD 2020)

2020




50

2021
2020
2020
57
2020
57

2020




57

2020

49
2020

49
2020

Osamu TERASHIMA, Ayumu INASAWA, Reon NISHIKAWA

Measurement and dynamic mode analysis of flow-induced noise with combined proper orthogonal decomposition

18th Asia Pacific Vibration Conference (APVC 2019)

2020




Osamu TERASHIMA, Mika NAKATA, Toshihiko KOMATSUZAKI

Development and design of active dynamic vibration absorber using Magneto-Rheological Elastomer for the weight and power
consumption saving

ASME International Mechanical Engineering Congress & Exposition (IMECE 2019)

2019

Osamu TERASHIMA, Reon NISHIKAWA

On the detection method for the air-flow disturbance come into the microphone for the active noise control as an error
signal

ASME International Mechanical Engineering Congress & Exposition (IMECE 2019)

2019

Reon NISHIKAWA, Osamu TERASHMA, Yasufumi KONISHI, Taisei I1TO, Kenichi SUGIOKA

Experimental study on the flow-induced noise from a flag

16th International Conference on Flow Dynamics (ICFD 2019)

2019

Takumi NAITO, Osamu TERASHIMA, Toshihiko KOMATSUZAKI

On the Reduction of Noise and Vibration in Mechanical Systems by the Active Dynamic Vibration Absorber Using Magneto-
Rheological Elastomer

14th International Symposium on Advanced Science and Technology in Experimental Mechanics

2019




2019

2019

Osamu TERASHMA

Measurement and mode analysis of flow induced noise radiated from forward- and back-step with combined proper orthogonal
decomposition analysis

Inter-noise 2018

2018

Taisei ITO, Osamu TERASHIMA

Coupled mode analysis of surface vibration and far-field sound of snare drum with extend Proper Orthogonal Decomposition

13th International Symposium on Advanced Science and Technology in Experimental Mechanics

2018

Osamu TERASHIMA

On the active vibration control of a flat plate with a self-made PVDF actuator

13th International Symposium on Advanced Science and Technology in Experimental Mechanics

2018




48

2019

Takumi NAITO, Osamu TERASHIMA, Toshihiko KOMATSUZAKI

Noise and vibration reduction of machines by the active dynamic vibration absorber using Magneto-Rheological Elastomer

14th International Symposium on Advanced Science and Technology in Experimental Mechanics

2019

Osamu TERASHIMA, Mika NAKATA, Toshishiko KOMATSUZAKI

Development and design of active dynamic vibration absorber using Magneto-Rheological Elastomer for the weight and power
consumption saving

ASME International Mechanical Engineering Congress & Exposition

2019

2019

2019




160 « ) 2021
356-361
1
2020-033110 2020
1
2021-32265 2022

https://ww.pu-toyama.ac.jp/ME/nvfc/posts/research_archive._html
https://ww.pu-toyama.ac.jp/ME/nvfc/posts/research8.html

https://ww.pu-toyama.ac.jp/ME/nvfc/posts/research_archive._html




