Sloglasd Jlas ,5 Julamm_xay.mwubg\_ll.mlsx) Jed J s

EIVTY-3) )9.i|.n 03 5,380l jus sladdios & juzmo pedsdlosil

o0 pudlhanil slowlasd ylous 3 Jy plaa codlw Ll g Ol )1 Jled § s
Cardg yoilo 30 S SS9 Aoy &

VE-+/-Q/ VA nm3l)s 7o)l

VE- /NN Gy db

¥ aiio ostld dola Sumw F(5 S dga dexe & soskic So

azimi.m@ari.ac. ir .ol s (s 9Us 5 wlaki=s eole 2lis) Laslsa olfias 3 b sluwl -\
Ol 509U3 5 wlaizs o sle )l 9) Ladlen ol 93y b )l uwlid )5 (s szibuils -V
Ol (5918 5 = liniss o sle =)lis) Lasdlsa olSia g by Ilubsls -¥

ouS
3loolatul b cundg yeile o pdydllasil glaglad [oS 5 Ly cads ol g clols)l Jbd Jus 4 dlide o)l
695 5%, b S pddllanl ol w88 £ S gy 5 Syl Shes] S sl
b pdgllanl —cdo S NS a5 o s d sloalslas 5 00l s3ladie 2900 olall By, 5 sk
5 Lasgige)] Oygot asdl ik 3,505) 59 ol ot o Tl S lages s0e g, b g sl 5,5V g 5l eslia
2 e S o Jlesl L) lols )| s LS o (\‘r’li‘-“’“% Sygon) ple e Gledl o gla 16,5 7y i
Aty el o0 45 55 (S pgiy sl Shas onbciny i 3l 5 ere I b 35S 5 e ot
Jid hlite slaySlae olajen jsboa 5 00,5 ks alizd 3 S5 Gl 5 Zojgele bl 0 i b 25 slogs
5 ez gl S G55 &l QS gt S5 )18, Qlubid jeliie (eres (pgd 9,Sg)) Wad s
e a5 Cewl oald 2ol e Sh cul o Bl b o day Cumdy oyl 5 pdyillasil glo il

Srsdgy9 5 S5 ilie Glap e (gl bigiluands sl (golpiiiey siadign 10,650 p93 9,S5; 0,Sles 5| clio
30 cabin (g )bxo ‘A‘S.z.ﬁ.lw/;,‘.l;o Lo ;o glawslio adlas S5 QI8 0 Leplad Cdo 4y 5 o)ly ()15 glo jgliss

ol ol cBa b slacyjgele 13 (Si9500 0y (lalolad 1o B ras g slbanse ials g ls Slae Ko wloss Cpss
W)YC);&M ‘xgaw.g‘/d%w ‘auw;,uw‘/,u:‘cwxw&g b —olile)) jsuldS claojls

Online Active Vibration Control and Health Monitoring of a
Cracked Flexible Spacecraft Panels Equipped with Piezoelectric

Patches During Attitude Maneuver
Milad Azimi® , Mohammad Javad Chitgari?, Hamed Hashemi Mehneh?

1- Assistant Professor, Aerospace Research Institute (Ministru of science, research and technology), Tehran, Iran, azimi.m@ari.ac.ir
2- MSc student, Aerospace Research Institute (Ministru of science, research and technology), Tehran, Iran.
3- Associate Professor, Aerospace Research Institute (Ministru of science, research and technology), Tehran, Iran.

Abstract

This paper deals with active vibration control (AVC) and structural health monitoring of a
maneuvering flexible spacecraft with a cracked panel using piezoelectric (PZT)
sensor/actuator patches and strain rate feedback (SRF) method. The cracked panel is modeled
using the Euler-Bernoulli beam theory and the finite element method (FEM). The nonlinear
equations of motion of the fully coupled rigid-flexible system are extracted using the
Lagrangian formulation and solved with Newmark-f3 algorithm. Two approaches of structural
health monitoring; first, trial and error, and second, maximum strain rates (online
measurement) along with AVC (applying control signals based on the maximum values of
strain rates to the predefined number, but unknown locations of PZT actuators), are
performed. The strain rates change directly with mission conditions and crack locations, and
the corresponding actuators are activated simultaneously. Moreover, to identify the dynamic
behavior of the whole, cracked system, an energy function with different weighting
coefficients is introduced to propose a suitable criterion for the performance evaluation of the
second approach. Simulations for different crack numbers and locations and external
disturbances as a comparative study (in MATLAB/Simulink) demonstrate suitable criteria to
determine the number and locations of actuators and reduce the power costs in modern
spacecraft in high-precision missions.
Keywords:vibrations-based, structural health monitoring, active vibration control, flexible
spacecratft, strain rate feedback.
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