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Numerical simulation for Multichannel Resonant Scattering and absolute phase
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Performance Analysis of Semi-Active Pulse-Switching Vibration Control

3035 Technique Using Magnetostrictive Materials
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On free vibration of an exponentially varying thickness beam using a semi-
3159 analytical approach

Ali Moosavi, Mohamad Javad Ketabdari, Pouya Mohtat, Sayad Boreyri

Nonlinear Dynamic Behavior of Rectangular Plate Due to an Accelerated
3227  Travelling Mass

Ruhollah Mohsenzadeh, Mohammad H. Kargarnovin, Ahmad Mamandi

Poisson and Rotary Inertia Effects on Natural Frequency of Composite Beam
3237 based on High-order Theories

Milad Nazarzadeh Ansaroudi, Hasan Biglari, Vahid Jahangiri

Vibration Analysis of Single-Walled Carbon Nanotubes Conveying Nanoflow
3291 Embedded in a Biological Soft Tissue - Mohammad Hosseini, Moslem Sadeghi-

Goughari, Malihe Eftekhari, S. Abdolrahim Atashipour

Flow-Induced Divergence Instability of Single-Walled Carbon Nanotubes
3296 Embedded in Viscoelastic [Medium - Mohammad Hosseini, Moslem Sadeghi-

Goughari, Malihe Eftekhari, S. Abdolrahim Atashipour
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Structural Dynamics WAF3
Session Chairs: Dr. Mostafa Ghayour, Dr. Abbas Montazeri Hedesh Room 3
Response of Laminated Composite Structures Due to Low Velocity 14:00 3032

Impact - M. H. Sadr, Masoud Kharazan, Morteza Kiani

The Effect of Support and Concentrated Mass on the Performance of

Piezoelectric Beam Actuator and Frequencies 14:20 3052
Majid Jabbari, Mostafa Ghayour

A numerical damage identification approach by direct sensitivity of

orthogonality conditions via stiffness modification index 14:40 3061
Alireza Entezami, Hashem Shariatmadar, Mansour Ghalehnovi

Stability Analysis and Resonant Conditions for a Beam Subjected to 15:00 3087 s
Moving Particles - Mostafa Pirmoradian, Mehdi Keshmiri . S
>
D
Optimization of four-parameter FGM sandwich plates using 15:20 3120 é
imperialist competitive algorithm - Jamal Seidi, Saeed Kamarian ’ <
N
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Engineering Acoustics / Under Water Acoustics WAS4
Session Chairs: Dr. Hamid Khorsand, Dr. Mohammad Reza Movahhedy Room 4

A New Method for Feature Extraction and Classification of Some

Underwater Acoustic Signals 16:00 3131
Alireza Varedan, Hadi Amiri, Vahid Vahidpour

Underwater Acoustic Source Tracking Using Teager-Kaiser Energy

Operator and Unscented Kalman Filter - Yousef Zanjireh, Amir Hossein 16:20 3183
Rezaie, Hamidreza Amindavar, Hadi Niknam

Effect of Electrical Loss Conductance on Efficiency of Ultrasonic 16:40 3248
Transducer - Ali Mohammadi, Mohammad Hasan Jafari, Ali Khanafari '

Analyzing the Performance of Hybrid Silencers Applying Finite 17:00 3118
Element Method - Kamal Jahani, Mehdi Kashfi :

Quality and Microstructure Analysis of Ti-6Al-4V Brazed Joint with 1720 3258
Ti-Based Filler by Ultrasonic Test - Hamid Khorsand, Esmaeil Ganjeh '

Design and Implementation of a Directional Loudspeaker Using DSB 17:40 3297

Modulation - Zeinab Hojati, Seyed Mohammad Ahadi
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Dynamics of Civil Structures WASS
Session Chairs: Dr. Hamid Mehdigholi, Dr. Mehdi Ahmadi Room 5

Scaled boundary spectral element approaches for modeling wave

propagation in unbounded domains 16:00 3018
Hamid Reza Tohidvand, Masoud Hajialilue-Bonab

Assessment of structural damage by sensitivity of modal strain energy

based on an efficient optimization function 16:20 3049
Alireza Entezami, Hashem Shariatmadar, Mansour Ghalehnovi

Structural Health Monitoring and Damage Localization in a four-

storey Benchmark Structure 16:40 3096
Touraj Taghikhany, Mohsen Hashemi and Nastaran Dabiran

Numerical nonlinear analysis of composite shear walls using fiber

element method 17:00 3157
Amir Hooshang Akhaveissy, Kambiz Daneshvar, Milad Veisi

Wave propagation within massed foundations and seismic behaviour of

thin arch dams - Hasan Mirzabozorg, Mehdi Varmazyari 1720 811

Alternative Method for Estimation of IDA curves in Single Degree Of
Freedom systems - The Capacity Curve Method 17:40 3224
Reza k. Mohammadi, Mona Hemmati

Structural Dynamics WASE
Session Chairs: Dr. Amir Abolfazl Suratgar, Dr. Saeed Irani Room 6

Energy Harvesting from Engine Induced Vibrations in a Small UAV .
. . 16:00 3122
Arman Kianpoor, Kamal Jahani

ﬁ](”‘*’\” R raasaen! sl _ wd 00:¥% ‘/(steupa/\/\

Finite element modeling of sliding a rigid body on a cantilever beam
Samane Hosseingholizadeh, Aghil YousefiKoma, Fateme Aghighi, Morad 16:20 3137
Karimpour,

Fundamentals and Detailed Modeling of the 2-DOF MEMS Vibratory

Gyroscope - Ehsan Ranjbar, Amir Abolfazl Suratgar 16:40 3140

Free Vibration Analysis of Functionally Graded Incompressible Plates

Using Higher-Order Shear and Normal Deformable Plate Theory 17:00 3146
Seyed Abdollah Sheikholeslami, Ali Reza Saidi

Wave Transmission through Power-law FGM Double Walled

Cylindrical Shell Lined with Porous Materials - Hamed Ramezani, 17:20 3161
Gholam Hossein Rahimi, Abbasali Mohammadi Dehabadi

Optimum Pendulum Tuned Mass Damper for Horizontal Linear System 17:40 3206
Sam Fallahpasand, Mohammad Hadi Pashaei, Morteza Dardel :
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Identification of Mechanical Systems / Shock and Vibration Testing TMF1

Session Chairs: Dr. Hassan Jalali , Dr. Mohsen Hamedi Room 1

Vibration Measurement and Mode Extraction of Ship Propulsion Shaft 820 3083
Lines - Hamid Ahmadian, Hassan Jalali '

Short-Time Linear Quadratic Form Technique for Estimating Fast-

Varying Parameters in a Vibration System - Mohammad Reza 8:40 3276
Homaeinezhad, I. Tahbaz-zadeh Moghaddam, Hosein Naseri

Designing Sliding Mode Observer for Estimation of Helicopter

Oscillatory States during Hover Flight 9:00 3251
M. Youshi, M. R. Homaeinezhad,, A. R. Foroughimehr,, B. Rashidi,

Transverse vibration of composite beams with two non-overlapping

ﬁ) delaminations using DTM 9:20 3250
3 Shahrzad Mirhosseini, Mojtaba Sadighi, Abdolreza Ohadi
[
IS
@©
o
N
2 TMF2 413 YT il
- —_—
§ Y oW s9ldd 1) dao 153 y8))) L5 daeo 4iSD iy Clatr
5 X £ . . h £
E 072 AY- I3 5255 5598 3 Shagl Lol )| )8 9 bl oo (o) 2
i g o poortuas o )il Gl o
2086 AT b BB 935, s 1 ey g 13T oy
Oledy ppato ( Ll (clpotazo qsjs)si Vi)
5w 2959 e S Gy 2 Sy 3as5 g VLU 18 (grgl S5 o2
Y0 s lnsd) ypiaio sjny Wiy — dmvgn HBUL
m—— OG0 Codi oy, Ylgd jeom0 SU ol (g (uiligj, g (as e LS|
(AElyp3 o9laF (5 dazmo ol (g Ks lugo— Ay
Yy

\YAY olagsu 0 g ¢ @ cliilSa uunia, Saila gl (unllpuaiaalgl izuaoldls « ISAV 2013




rd
International Conference on

Acoustics and Vibration “Ne——r=" K.N. Tosi

Structural Dynamics TMF3
Session Chairs: Dr. Seyed Mohamad Hashemi, Dr. Mohamad Taghi

Ahmadian Room 3
Coupled Flexural-Torsional Free Vibration Analysis of Pre-Loaded

Beams - A Dynamic Finite Element Method 8:20 3330

MirTahmaseb Towliat Kashani, Heenkenda Jayasinghe, Seyed M. Hashemi

Stability Analysis of Beams Subjected to Axial Load and End Moment -

A Dynamic Finite Element 8:40 3331
MirTahmaseb Towliat Kashani, Heenkenda Jayasinghe, Seyed M. Hashemi

Characterization of Embedded Transversely Isotropic Fibers by

Inversion of Acoustic Scattering Data 9:00 3031
Farhang Honarvar, Mohammadreza Kari

Torsional Dynamic Response of a Shaft with Longitudinal and 920 3103

Circumferential Cracks - H. Abdi, A. Vaziri, H. Nayeb-Hashemi
TMF4 SiwgST owitigen [y 3 SianrST
F s Wt yol 4153 b oo dadro 4350 iy St
8 Ax- Oledl g, 31 03liil b (SigST raly (uil8 8 (Blanl (gladse (55l dinge
' (o b o Dy Ly o s g IS LSy dams ojpitn (oolodazte — Dga0
er At Ciliseo (63, Shes sl b )3 (ygmmslizgls' Jigh 53 Gopho Wlg gt 3293 (55 031
: s dezodao o Mo dgo duas o 548l LS a0
s a. Sl 1 5] S 50558 32 ot S92 2 IS e
P57 oo el ool o2l o bodoms
sson ax- SeituogSTo JSU gy 42 LSS (S 5 Gle goawonns (1,1

bl co o x>

ISAV 2013 K. N. Toosi University of Technology
Faculty of Mechanical Engineering, December 25-26, 2013

R ererps ey @2 — LR (028 ‘Aepsany L

vY¥



I/ 2.
| & vemnins (Mol o ouaily S a0gu0
epl iy S

=~ oliblas)l g cliawgST

TMF5 SiwsST 33 JUSws (3031539

O WS sl geol 53 o idD dias JiSD idund)y St
3019 AY- S0 glpel SoS @ (Suidgh don sl (93 Sligine (Sueliys ;LS J 58
oo ledostodw w0ljjlgd (gpdex (clgo w0l 2lS) dgruo o Te M (oolo

29518 U 31 o3liiast b ISl bl 53 slojod o sle catia (sl Jove

3094 A Orreg8 gile 455 sjwlae 53 (55190
olys S8 s o U] Ko p0lgy ol Mol by

G dw sLad o dlaal See b Ko > WS slx)
3186  A:-- . . . .
(B899 (oo o ool ygr Do ¢ s | iimo o iR duas o a0 Cyf

a8 - O il SoS 4y ©g0l 8 Eg0 JSud (eSS

coligh o qligdl ol o IS s oo

Thursday, 8:20 am — e Cuuwid cdwwizey

Dynamics of Civil Structures TMF6
Session Chairs: Dr. Seyed Mehdi Zahrai, Mr. Medi Nejati Room 6
Implementation of New Criterion for Semi-Active Control System

Utilized in Simple Steel Moment Frame 8:20 3253

Arman Kamalzadeh, Reza Karami Mohammadi

Analytical and Field Evaluation of Dynamic Properties for an

Orthotropic Deck Bridge 8:40 3320
Amir Peyman Zandi, Pooyan Ansari, Kamyar Karbasi Arani

Rebar Brace Equipped with Slack Free Connection to Reduce Seismic 900 3257
Vibration - Seyed Amin Mousavi, Seyed Mehdi Zahrai '

Seismic Vibration of Arch Dam with Tuned Liquid Column Gas 920 3335
Damper (TLCGD) - Nahid Razzaghi Azar, Seyed Mehdi Zahrai :
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Noise & Vibration Control TMF7
Session Chairs: Dr. Mohammad Reza Homaeinezhad

Dr. Mohammad Reza Ashoori Room 7
Towards an Efficient Expansion Chamber Modeling for Noise 820 3060
Reduction - S.E. Razavi, M. Siami, A. Vejdani ’

On the use of electrodynamic actuator for control of the dynamic 840 3110
absorbers - Comeaga Constantin Daniel, Mitiu Mihaela :

A New Solution for Acceleration Measurement in Vibration Conditions 900 3274
Mohammad Reza Homaeinezhad, Hosein Naseri ’
Noise/Spike Detection in Vibrations and other Cyclic Signals 920 3278
Mohammad Reza Homaeinezhad, Hosein Naseri :

Rotating Machinery TMF8
Session Chairs: Dr. Sirwan Farhadi, Dr. Mohammad Faraji Mahyari Room 8
Vibration Analysis of a Rotor Blades System on a Flexible Shaft 820 3150
Rouhallah Norouzi, Abbas Mazidi, Mansour Rafeeyan ’

Discussion on free vibration analysis of rotating circular cylindrical 840 3153
shells - Sirwan Farhadi :

New approach to instability threshold of a simply supported Rayleigh 900 3191
rotating shaft - Mohammad Faraji Mahyari, Sara Fardpour '

Vibration Analysis of a Rotor-Bearing System Supported on

Magnetorheological Squeeze Film Dampers with Short-Bearing 9:20 3218
Assumption - Mostafa Irannejad Parizi, Abdolreza Ohadi
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Noise & Vibration Control TMS4 {
Session Chairs: Dr. Majid Moavenian, Dr. Morteza Montazeri Room 4 -
Modeling ER/MR-based smart panels for noise and acoustic treatment 10:00 3014 {
Jalil Jamali, Nader Mohammadi, Majid Rajabi ’ rg
Effects of Working Situations on Hybrid Semi-Active/Passive Pulse-
Switching Vibration Control Technique 10:20 3036
Salar Hatam, Saber Mohammadi, Akram Khodayari
The Impacts of Reynolds Number on the Accuracy of Two Different
Turbulence Models for Acoustic Results of an Airfoil 10:40 3050
Daniel Saatchi, Mani Fathali, Ali Rahimi Khojasteh
Active Noise Control Based on Reinforcement Learning
Amir Hoseini Sabzevari, Majid Moavenian, Mohammad-Bagher Naghibi 11:00 3068
Sistani
Compensation for Cross-coupling Error in a 2-DOF MEMS Vibratory
Gyroscope via Designing a State Feedback Controller 11:20 3142
Ehsan Ranjbar, Amir Abolfazl Suratgar
Nonlinear Active Noise Control Based on Virtual Sensing Technique in
an Enclosure with a Flexible Panel 11:40 3219
Zahra Ghasemi, Abdolreza Ohadi
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Session Chairs: Dr. Mohammad Reza Elhami, Dr. Keivan Narooei
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Room 5

Signal Processing in Acoustics for On-Site Measurement of Soil Moisture
Content - E. Meisami-asl, H. Mobli, A. Sharifi, A. Eyvani, R. Alimardani

Cry Signal Analysis to Distinguish Deaf Infants from Normal Ones
Masoud Farahee, Mansour Vali, Mahmoud Mansouri Jam

Designing a Ultrasound Coupler on a Phononic Crystal Platform
Ali Abdollahi, Mohammad Kazem Moravvej-Farshi

Numerical and experimental Investigation of the acoustic absorption of a
Dual-Cavity Helmholtz resonator - Surena Fatemi, Peyman Irajizad, Shiva
Sharifpour, Ehsan Irajizad, Roxana Sadeghi
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Condition Monitoring /Human Response to Acoustics & Vibrations T™MS7

Session Chairs: Dr. Aghil Yousefi-Koma, Dr. Mehrdad Vahdati Roomi7.

Tool Wear Estimation in a machining process by using vibration signals 10:00 3293
Behrang Hosseini Aghdam, Mehrdad Vahdati ’

Damage Detection in Bounded Fluid Loaded Plates Using Piezoelectric
Fiber Composite Generated Lamb Waves - Mohammad Hossein Soorgee, 10:20 3322
Aghil Yousefi-Koma, Clifford Lissenden, Joseph L Rose

Experimental and Numerical Study on the Overall Mean Noise Level of 10:40 3063
CRT Transformers - M. Soltanmohammadi, A. Eslamian ’

Phonocardiogram Sound Event Detection-Delineation Based on

Gaussian Smoothing Filtering 11:.00 3277 3
Mohammad Reza Homaeinezhad, Hosein Naseri =
a
QD
<
iR
o
o
o
QD
3
I
TMS8 ‘5-:3”95‘ PRy g:
A W5 S 5D ey e e JI5D i) s 3
5 loll 5 oslitasl 13 BISS (gl 5 LS| il 5 plociasl Giglil F-
3051 Veieo £
Gt sl el 1) — Sq ySWopy
S50 slod] Juto 31 aliinl b (2,5 gl bg Suogili cuilad ) SL8, Julooi
3053 V- . . .
Lijg s lpaj o yoge dible o il (o osylail Lo,
3200 - Swole (gy9abel ST 1 kil b o YRS Faol )8 (ow, il
29y iy il gy ligee
o pile 3 0l (ilwle Bailginl 5| Fewly zlgel il e (SaiST, dwglie
3212 Ve e
Jppie Ky qspolb o — oo Jibo g B LG Cod Q&MY'M, ol
g Ogolyd zlael SoS ay dlgd ;3 BliSes Janms b pinS b jlud 3929 (andedld
3216 W)Y
s suiiiads jligo o gtogl L3 Jlie ¢ Lwgr yos0 — &90 J.:..\.\.:
a8 11 Longlop 41 (59 22 39990 J3U (2903 S L2 § (il e (5lwand
¥.

ISAV 2013 K. N. Toosi University of Technology
Faculty of Mechanical Engineering, December 25-26, 2013



g5, N~

Thursday, 2:00 pPmM — s Cuawid cduwizey

¥

I/ na
scssmmnsmmsner « L oJ1yas ganilyRiS a0 gun

oliblayl g cliwgST

TAF1 Swile o o5l 5 L ailobur gllind

) s s Sl S350 s g 03l pllo o 435D ity cien
S J12g0 41y 32 pediane (bl (B9 ) SoS &1 cumr JUT (029 bl
iy oljglle e o Ko (clgotae

810 (Sile (pilagel 8311 2 o 02 U (0225 (o 2

3066 ¥y 250 s yiol by ogUoliah g smnabliiag I
85wl Sy fyaldl 0w o Folo yailand  dipe

3267 V¥ 2l9alo Cundg (53151 4 13- jlwdumd phumw (o lwlind
creaidpeo Sltee 10 B s ool

3214 Yow- 225 JIage LT phgy ar o iiel Sansd (oiled )| 1B (oS
Gbdas] deas o L7 las]

TAF2 ol s s o5lw Suelyd

Y oW Chyro Ol dao 150 gy il Lo ydaeo ST iy Clat
3334 ¥ W Gyl g olj 5 53V 98 Ay o jud g S VI U3, ) o) 2
Oliliys blis gptio s — (yialo3] gl 45 lad LidlS Coa Mol

SR G LIS R e LEETRellahes ol ties st = B L et
Cbyro Golodass o i (o

305 At 51 J13ge leMb! wlu! 3 (65¥ 93 b ol (usuuiiy (g1 05w Caodlw vl
S e sisaaapS Loy = 10, O3 gm0 560) 525k

& Elael 6,135 5b e b Cod Call al (595w (SLS,1 (b))

3139 Vi o) ml ashio
L dazedosto o Mdgo duas oyar il L) daeo cwdyzlpo oz o ylanld  Jodazes

312 \ox- K39l (19 3 g0 51 Tyl G S @pd Gy 1 yfraliSls 5UT 1

U‘;‘“}ng.b@‘tﬂ/w) ;uLc)wM

Kiuila o ISAV 2013

AYAYolaga 09t e clyilSa unia,

il uighs aallppaian



rd / ry
International Conference on T bl
Acoustics and Vibration S ———=—" K. N. Toosi

University of Technology

TAF3 03w Sioliyd
Y oo ot il (Ao A 553 o iy sibgpe pI0 ) S

Sigay )l Jlosl a o (o ol (51,15 35800 Goud (Suolizd Fwly (o) 2

3177 Ve . . .
(P gl o 2 e 00yl ISk — (6 495
S OF95 b 1a,97Ua3,990 (b pod LIS, 5 (w1 G0y U (o 2

bl (ledoro s pus oo = ydS )1 S5
Sl S T3 3 ST Y Al (512 o ot S
3210 VE:F. axbio )5 g0add (ST g (oiem (oilad ] sLae Cod gond
sl st b o

3232 \O:e » 893 33l Cod Sl 19 g i 9550 S (omlS 58 g (S L] Jloos g
Do ol sriplocer ai— Glojod Seilwg il g S ylg5my 2
- ey A o0 & & . & b - A - <. 9)
apg  ay. S mE S OB S 1553 pSy 55 (550 bl o g5l PSR 4y =
LSl domo 03b5l5" uno cp 5 e — JID90 sl b )
O
3
|
TAF4 b)'\.w Sanlis {
F oS Ol 5o S53 15 joped gpuieS 50 dudy Chn &
5 07 b oot 8 B o o0 e, 0 5o Y St iy
8270 Yo 125 5 dulia  Ugj 531 o3 1 30l b 90 0g0le gl

oo e st LSy o el Ao

Ol 53 (o) (51 9wy 259,50 (Swoliad 9 (Sliwl ()b (o) 2

3327 Y. s §Wg ot SUiliwlg SN gl
FPged gt sl (olgpe qldes] Bidezee

558 Wl )3 gl s ad bl (ol ) 51

3328 Y- . ‘
i e yei e qoollpai oLl dao

3217 e Swalizd )l Cod G pSlg sy gl ¥ b Niadad dlge (guics 1 53 Judosd
: o5 Jeloaw] ootz (ool — 135mn as¥ dgasme lodl (1gy 51 o3liiw! b

sol ey, RS il gl 50 S SO et oy

o Mol doeo eygy oolo e — (JBg5

¥y
ISAV 2013 K. N. Toosi University of Technology
Faculty of Mechanical Engineering, December 25-26, 2013



I/ na
scssmmnsmmsner « L oJ1yas ganilyRiS a0 gun

Sty == Uyl cliimes]

Thursday, 2:00 pPmM — s Cuawid cduwizey

¥Y

Structural Dynamics
Session Chairs: Dr. Anooshiravan Farshidianfar, Dr. Mehdi Sarmast

TAF5

Room 5

Linear and Nonlinear Analysis of Brake Squeal
Hamed Faghanpour Ganji, Morteza Dardel, Mohsen Jouya, Moein
Mohamadpour

Multiple Scales Solution for General Nonlinear Continuous Systems in
Complex Form - S.A.A. Hosseini, M. Zamanian

Stochastic Finite Element Analysis of an Uncertain Rotating Beam
under Stationary Random Excitation - S.A.A. Hosseini, M. Zamanian

Nonlinear Dynamic Analysis of Nanoscale Beams in Liquid Electrolytes
using Nonlocal Elasticity Theory Considering Casimir Effect
A. Farshidianfar, V.R. Alizadeh, S.A. Yousefsani, A.A. Ghassabi

Application of variational iteration method in nonlinear free vibration
analysis of a plate-cavity system - Mehran Sadri, Davood Younesian
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Vehicle Dynamics/ Noise & Vibration Control TAF8
Session Chairs: Dr. Mohammad Durali, Dr. Keramat Malekzadeh Room 8
The effect of time delay on the chaotic behavior of full- seven DOF

14:00 3074

ground vehicles

Pezhman Mohabati, Mostafa Ghayour, Heshmatallah Mohamadkhanlo

An study on the nonlinear behavior of vibration transfer paths in a

vehicle using simulation and test results 14:20 3152
B.Sakahei, M.Durali
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Prof. Santosh Kapuria
-Profile-

Dr. Santosh Kapuria is currently R. Gupta Chair Professor of Applied Mechanics at
Indian Institute of Technology Delhi in New Delhi, India. He received his PhD in
Applied Mechanics from Indian Institute of Technology Delhi, M.E. from Indian
Institute of Science, Bangalore in Structural Engg in 1991, and B.E. from Jadavpur
University, Calcutta in 1989. He did his postdoctoral research in Technische
Universitdt Darmstadt, Germany and Stanford University, USA. Prior to joining lIT
Delhi, he worked in Engineers India Limited (EIL), a premier consultancy organization
of Asia and gained a rich and distinguished industrial experience of eleven years in
advanced engineering.

Prof. Kapuria is a leading researcher in the cutting edge area of smart (multifunctional)
structures. Specifically, his work pertains to laminated structures made of advanced
composites, sandwich, or functionally graded materials (FGMs) that are integrated
with distributed piezoelectric actuators and sensors. Such materials are used to achieve
control of unwanted vibrations, shape control, and damage detection in inaccessible
structures. Prof. Kapuria has made seminal contributions by developing new models
for accurate analysis of these structures, experimentally validating some of these
models, developing new finite elements for their numerical implementation and also
applying them for studying active vibration control as well as structural health
monitoring. He has published over 100 papers in top quality international journals,
which are highly cited.

His high-quality research has earned him national and international recognitions. He
received the prestigious the Humboldt Research Fellowship in 2005, and the Fulbright
Senior Research Fellowship in 2009. He is a Fellow of the Indian National Academy
of Engineering. He served as the Co-Chair of the second Asian Conference on
Mechanics of Functional Materials and Structures (ACMFMS) held in China in 2010,
and the General Chair of the third ACMFMS held in India in December, 2012. He is
an Editorial Board Member of Journal of Thermal Stresses, and is currently a Guest
Editor of ACTA MECHANICA journal for a special issue on mechanics of functional
materials and structures.
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Active Vibration Control of Smart Piezolaminated
Composite Structures using Nonlinearity in Strong
Field Actuation

Santosh Kapuria
Professor, Department of Applied Mechanics, Indian Institute of Technology Delhi,
New Delhi 110016, email: kapuria@am.iitd.ac.in

Increasing demand for the development of lightweight structures particularly in
aerospace, automobile and space applications has brought active vibration control of
structures into the focus of research in recent times. Piezoelectric materials are widely
used as sensors and actuators for such applications. But, the studies on active vibration
control of plate and shell type structures reported so far have considered only a linear
behaviour of the piezoelectric materials. Experiments have, however, shown that
piezoceramic materials exhibit constitutive nonlinearity, when the applied electric field
exceeds the coercive limit. In this talk, we will discuss a theoretical framework for
modeling active vibration control of smart multilayered plates and shallow shells
integrated with piezoceramic sensors and actuators, considering their constitutive
nonlinearity under strong electric field. An efficient layerwise theory, which is nearly
as accurate as a three dimensional (3D) solution, but is as economical as an equivalent
single-layer theory with only five displacement unknowns is employed for the laminate
mechanics. For the linear transient analysis of a piezo-sandwich plate, the
computational time for the finite element (FE) model based on this theory has been
found to be nearly 1/300th of that required for 3D FE analysis using ABAQUS,
yielding nearly the same accuracy. The nonlinearity is modeled using rotationally
invariant second order nonlinear constitutive equations, with the assumption of large
electric field and small strains. The nonlinear finite element model for dynamic
response is developed consistently using the extended Hamilton’s principle. The
nonlinear system is transformed to an equivalent linear system using the feedback
linearization approach, through control input transformation. The linear quadratic
Gaussian (LQG) controller is adopted for control of the equivalent system. The results
predicted by the nonlinear model compare very well with the experimental data
available in the literature for static response. The effect of the piezoelectric
nonlinearity on the static response and active vibration control is studied for
piezoelectric bimorph as well as hybrid laminated plates and shells with isotropic,
composite and sandwich substrates. It is revealed that, using the piezoelectric
nonlinearity, the vibration control can be achieved at a much lower actuation potential
than predicted by the linear model. While in the linear model, control voltage is almost
independent of the actuator thickness, its nonlinear prediction reduces significantly
with the decrease in the actuator thickness.

¥A
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