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Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 55.03

Tema gucepranii:
1. IemnipyBaHHS HeCTal[iOHAPHUX KOJIMBAHb €JIEKTPOB'I3KONIPY>)KHUX €JIEMEHTIB KOMIIO3UTHUX KOHCTPYKLIN

2. Damping of Transient Vibrations of Electro-Viscoelastic Composite Constructions Elements

Pedepar:

1. O6'exT mOoCHiI)KeHHs — HecTallioHapHi KOJIMBaHHS AUCUTIATUBHUX aKTUBHUX i TACUBHUX €JIEMEHTIB KOMITO3UTHUX
KOHCTPYKIill. MeTa IocCii>KeHHs - po3pobKa MeTOy aHalli3y akTUBHOTO eMII(ipyBaHHs HeCTalliOHaPHUX
KOJIMBAHb €JIEKTPOB'A3KONPYKHUX €JIEMEHTIB KOMITO3UTHMX KOHCTPYKLiN 3 ypaXyBaHHAM PO3CiIOBaHHS €HEprii y
Marepianax. MeToAM NOCIIKEHHS - METOJ, CKIHY€HHUX €JIEMEHTIB y YaCTOTHOMY IIPOCTOPI iHTerpajbHUX
nepetrsopeHb Dyp'e, HaNiBaHANITUYHUI METOJ, CKIHUEHHUX €JIEMEHTIB, @ TAKOXX €KCIIEPUMEHTaJIbHI METOAU
nocuigxkeHHs. Ha ocHoBi rinores Qoiixta-Peiicca mo6ygoBaHO MaTeMaTU4YHi MOJieJli B'SI3KOIPYKHUX i
€JIEKTPOB'SI3KOIPYKHUX KOMITO3ULIMHUX MaTepiasiB 6araromapoBoi cTpykTypu. [1o6yoBaHO HamiBaHAMITUYHI
CKiHYEHHO-€JIEMEHTi MoZieJli 6araTolapoBUX KOMIIO3ULIHYX B'I3KOIIPY)KHUX 1 €JIEKTPOB'I3KONPYKHUX IJIACTUH.
JocnigxkeHo BIIUB KoedillieHTiB NPONOpLiHO- 1 (pEPEHLIMHOrO 3aKOHY PEryJI0BaHHs Ha IPY>KHI Ta JUCUIIATUBHI
BJIACTUBOCTi 6araTomapoBrUX KOMIIO3UTHUX MJIaCTUH. BCTaHOBIEHO 3aKOHOMIPHOCTI BIJIMBY KyTiB i KoeillieHTiB

apMyBaHHS KOMIIO3ULIIHUX MIAPiB MJIACTUH, & TAKOX YaCTOTHO-3aJIEXKHOTO PO3CilOBaHHS €HEPrii y maTepianax Ha



e(eKTUBHICTb aKTUBHOTO i Ti6puAHOro nemndipysaHHs. Briepiie po3risiHyTO akTUBHE JeMII(ipyBaHHS
HeCTalliOHapHUX KOJIMBaHb 3 ypaxyBaHHSIM 4aCTOTHO-3aJIEXKHOTO PO3CiIOBaHHS €HEPTii B IACUBHUX i aKTUBHUX
€JIEKTPOB’SI3KOIIPY>KHUX MaTepiasax. Pesynbratu gocaimkeHs Bukopuctano TOB "[T'e3oceHcop” npu po3pooii
I1'€30€JIEKTPUYHUX JATYMKIB BiOpalii Ta [HCTUTYTOM TPaHCIIOPTHUX cUCTeM i TexHosorii "Tpancmar” HAH Ykpainu

IIpY TPOEKTYBAHHI KOMIIO3UTHHUX JIOTIATEN BiTPOBOI TypOiHM.

2. Object of research - transient vibrations of dissipative active and passive elements of composite structures. The
aim of the study - development of the method of analysis of the active damping of transient vibrations of electro-
viscoelastic elements of composite structures, taking into account the energy dissipation in materials. Using the
system of Voigt-Reuss hypothesis, a mathematical model of laminated composite viscoelastic and electro-
viscoelastic materials were constructed. Semi-analytical finite element models of multilayer composite viscoelastic
and electro-viscoelastic plates are constructed. The influence of the coefficients for the proportional-derivative
control law on the elastic and dissipative properties of the multilayer composite plates is investigated. The
dependences of the influence of an angle and a reinforcement ratio and the frequency-dependent energy
dissipation in the composite layers for the active and hybrid damping effectiveness of a plate are established. For
the first time, active damping of transient vibrations is considered, in which taking into account the frequency-
dependent energy dissipation in passive and active electro-viscoelastic materials. The results of researches were
used by the "Piezosensor" Ltd during developing piezoelectric vibration sensors and used by Institute of Transport
Systems and Technologies "Transmag" of the National Academy of Sciences of Ukraine during the design of
composite blades of a wind turbine.
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