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MarHuTopeosIoTu4eckiue MaTepualibl CIIOCOOHBI OOpPaTUMO H3MEHATh CBOU (pu3mueckue u
MEXaHUYECKHUE CBOMCTBA IOJ{ JEHCTBHEM BHEIIHENO MAarHUTHOIO IOJISI, YTO IO3BOJSET HE TOJIBKO
UCIIOJIb30BaTh MX B KA4yeCTBE AaKTUBHOIO JJIEMEHTAa MEXaHU3Ma I[EepeMEIEeHUuN, HO U Ui
BUOpoM30isiTOpa. Maruutopeosnorndeckue snacromepsl (MPD) Hanumm mmpokoe NpUMEHEHHE B
pa3IMYHBIX JeMIT(UPYIOMIHNX, BHOPOU3OJSAIMOHHBIX YCTPOHCTBAX H aBTOMOOUIIECTPOCHHH.

Jemrndep MOBBINICHHONH TIPy30MOIBEMHOCTH Ha OCHOBE MHoOrociaoiHoro MPD (puc. 1)
paspadoran B MI'TY um. H.O. baymana u coctout u3 ocHoBaHus 4, KpbILKU 6, KOopryca 2, 0OMOTKH
KaTyIIKH WHAYKTUBHOCTH |, Kapkaca KaTymku 7, MHorocioiiHoro MP kommnosuta (MPD) 5 u
Marauta 3. MHuorocnoitueiii MPD mnpencraBnsier coboil uepenyromuecs ciou TuUckoB u3 MPD u
CTaJIbHBIX JUCKOB M3 MAarHUTOMSIKOro marepuaina, B uactHoctH cranu 20. Ilpumenenue
MHoOrocioiHoro MPD obecrnieunBaeT CTpyKType HEOOXOIUMYIO KECTKOCTh, YMEHBIIAET TOTEPH
MarHUTHOTO TIOTOKA, TEM CaMbIM yBeIW4KBas ero 3pdekTuBHOCTS [1].

Hemndep MoxeT paboTaTh BO BCEX TPEX PEKUMaX BUOPOU3OISAIUU: TACCUBHOM, MOJTYaKTUBHOM
U aKTUBHOM.
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Puc. 1. Jlemn¢ep Ha ocHOBe MHOTOCIIOHOTO MP3!:
1 — xaTymIka MHAYKTUBHOCTH; 2 — KOPILyC; 3 — OCTOSIHHBIN MarHut; 4 — OCHOBaHUE;

5 — MPD kommno3ur; 6 — KpbIlIKa; 7 — KapKac KaTyIIKK

[Ipu pabore nemmndepa Ha BbICOKMX Tokax (Oomee 1,8 A) mNpOOOKUTENBHOE BpeMs
IPOMCXOUT, HarpeB KaTyIIKU U, COOTBETCTBEHHO, caMoro aemiidepa 10 remnepatypsl csbiiie 100 <C.
N3-3a 3TOrO0 €cThb pHUCK NeperpeBa KaTyHNIKM M BBIXOJAa W3 CTPOs YCTpPOMCTBa H3-3a OTKasa
(GYHKIIMOHUPOBAHUS.

Jns pemeHuss [aHHOW 3agadd OBUIO MPEUIOKEHO [00aBUTh B KOHCTPYKIHUIO CHCTEMY
OXJIAX/ICHUS, KOTOpas He OyneT HMeTh [BHKYIIUXCS DSJEMEHTOB, M He OylIeT BbI3bIBATh
JIOTIOJTHUTEIBHBIX BUOPAIIHIA.
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BHOBB pazpabaTbiBacMblil emmdep Ha OCHOBE MHorocioiiHoro MPD (puc. 2) cocrout u3
HIDKHero ¢uianna 2, kopryca 3, BepxHero (ianma 1, oOMOTKM KaTymku 9, kapkaca KaTymku 4,
MHorocnoiHoro MP kommno3ura 5, MarauTa 6, BOCbMHU TETUIOBBIX TPYOOK 8 u paauaropa 7.

Puc. 2. BHoBs pazpabateiBacMbrii MP nemmdep:

1 — BepxHwuii uanew; 2 — HWKHUH ¢QuaHew; 3 — kopmyc; 4 — kapkac KaTymku; 5 — MPD koMmnosur;
6 — marauT; 7 — paguarop; 8 — TeruioBas TpyoOka; 9 — karymka

Jis akTMBHOrO pekuma paboThl aemMiipepa HEOOXOIUMO MHMHUMAIBHOE BpEMsS OTKJIMKa
CHCTEMBI 11 BO3MOYKHOCTH pabOThl Ha BBICOKMX 4aCTOTaX BO3MYIIAIOIINX Bo3aeHcTBUiA. [lapameTpsl
HEPEeXOAHOT0 IMpolecca — COBEpIIaeMOoe MepeMelleHue, NepeperyIMpoBaHnue U OCTOSHHAs BpEMEHU
OKa3bIBAIOT PELIAOLIee BIUSHUE Ha ObICTPOIEHCTBHE YCTPOICTBA.

Bpewmst nepexoHoro mporecca aemndepa npu padoTe B aKTUBHOM pEXHMME Ha YIPaBIISIOIEM
HanpspkeHun 30 B cocraBnser no 800 Mc. JlaHHBINM INOKa3aTenb HE ONTUMAJIEH, YTO CBS3aHO C
negeKkTaMy MpU U3TOTOBJICHUHM MHOTOCIOMHOM CTPYKTYpBI MOJIMMEPAa U MOXET OBbITh CYIIECTBEHHO
YJIy4IlIEH COBEPIIEHCTBOBAHUEM TEXHOJIOTUN U3TOTOBJIEHUS CTPYKTYPHI.

He meHee BakHBIM mHapaMeTpoM MJisi YCTpOCTBa BHUOPOM3OJSILIMU SIBISETCS COOCTBEHHAs
pPE30HAHCHAs YacToTa M aMIUIMTYJIHO-4acTOTHAs XapakrepucTuka. Ee 3HaueHue Oyner onpenenisTh
nuanasoH 3¢ dekTuBHON paboThl AeMiidepa.

BubpanuonHsle ucnbITaHUs pa3paboTaHHON KoHCTpykuuu MP nemndepa mokazanu, uTo
pe3oHaHCcHasg 4actota ycTpoicTtBa coctaBiasger 150 I'm wmimm 200 I'm B 3aBHCHMMOCTH OT €ro
moaudukanyu, a KITAB npu pezonance Bapsupyetcs ot 4 10 14 eaunu.
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A large number of external vibration disturbances affect a modern research and technological
equipment. Present vibration control systems have low efficiency at low frequencies of disturbances
and at shock impact.

Vibration control systems based on smart-materials have recently been actively used in industry.
The most common active systems based on piezoelectric actuators. Systems based on
magnetorheological elastomers (MRE) are being actively developed. MRE is a composite smart-
material, which change its shape and rheological characteristics under the influence of an external
magnetic field.

The paper presents the design of a damper based on a multilayer MRE. It has an high load
capacity, up to 500 N. The damper is able to operate in all vibration control modes, depending on its
control signal.

A transient processes of damper displacement with a step control signal and its vibration tests
were carried out.
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