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2. Methods of vibration and sound radiation reduction control of elastic structures

Pedepar:

1. 3anporoHOBaHi aKTHBHI, TaCUBHI Ta KOMOIHOBaHI METOIM 3HIDKEHHS Bibpalii Ta mymy Ipy>KHUX MeXaHiYHUX
KOHCTPYKIIi¥1 Ha HU3bKUX YacTOTaX. JJaHi METOM BKJIIOYAIOTh B ce6e po3pOOKYy MaTeMaTUYHOI MOZeJIi PYKHO]
KOHCTPYKIii, ONTHUMIi3allil0 IapaMeTpiB KOHIIEHTPOBAHUX MaC, KOMIIEHCYIOYMX CUJI TA MOMEHTIB Ta PO3POOKY
CHCTEMHU YIIPaBJIiHHS KOMIIEHCYIOUMMU CWJIaMU. MaTeMaTUYHEe MOJEJIOBAHHS BUKOHAHE Ha Psli IPUKIIAiB
IIPY>KHUX KOHCTPYKIiH, sIKi BKJIIOYAIOTh OaJIKY, IJIACTMHU Ta BUKPUBJIEH] [1aHesli 3 pi3HUMU IPaHUYHIMU YMOBaMuU
Ta TUIIAMU 30BHIIIHIX HaBaHTaXeHb. ONTUMI3allis, B 3aJIEXKHOCTI BiJl ITI0CTABJIEHOI 3a11a4i, BUKOHYETLCA 32
IIPOIHTETPOBAHMMHU 32 YACTOTOIO (PYHKIIISIMU 11iJIi, IKi BpaXOBYIOTh: BiOpalilo KOHCTPYKIii B OKpeMill TOY1li, BiGpaLio
I10 BCill TIOBEPXHi, aKYCTUYHY OTY>KHiCTb, KO€QIL[ieHT BTPAT NpU IPOXOIKEHHI 3BYKY. [IJ151 CUHTE3y CUCTEMU
aBTOMATUYHOTO KEPYBaHHS ONTUMI3allisl 110 IEpepaxOBaHUM KPUTEPIiSIM 3[iMCHIOBAIACS 32 JOIIOMOIOI0 3MiHU
[apameTpiB KOHLEHTPOBAaHUX Mac, CUJI, MOMEHTIB. ONTUMIi3alis IpoBeIEeHa SIK OKPEMO I10 KOKHOMY I1apaMeTpy,
TaK i 3a JOITOMOT'0l0 BUKOPMCTAaHHSA BCIX [TApaMeTPiB OGHOYACHO, 110 JO3BOJIUIIO IIPOLEMOHCTPYBATU CUHEPTI3M

aKTUBHMX i IaCUBHUX METO/iB 3HIDKEHHS PiBHIB IIyMy i Bibpaii.



2. The active, passive and combined methods of vibration and noise attenuation of flexible mechanical structures
are offered on low frequencies. These methods include elaboration of mathematical model of flexible structure,
optimization of the concentrated masses parameters, parameters of compensative forces and moments and
development of control system by compensative excitations. The mathematical modeling is executed on the row of
examples of flexible structures, which include beams, plates and curved panels with different boundary conditions
and excitation types. Optimization, depending on the set task, is executed for integrated along frequency objective
functions, which take into account: structure vibration in a separate point, vibration on all surface, acoustic power,
sound transmission loss. For the synthesis of automatic control system the optimization of the above mentioned
criteria was performed by changing the parameters of the concentrated masses, forces, moments. Optimization
carried out both individually for each parameter, and by means of all parameters simultaneously, allowing to
demonstrate the synergy of active and passive methods for noise and vibration reduction.
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