19-a MEXXAYHAPOOHASA NNECCKAA KOH®EPEHLMA
no HAHOAUCNEPCHbIM MATHUTHBLIM XXUOKOCTAM

8 - 11 ceHTa6pa 2020 r., NMnec, Poccusa

IPCMF 19 OpraHusyetcss MMHUCTEPCTBOM Hayku U Bbicliero oopaszosaHusa PO
BaHOBCKUM rocysapcTBeHHbIM 3HepreTu4eckum yHusepcuteTom umenu B.WU. JNlenunna (UFJY)
Akagemuen 3neKTPOTEXHMYECKUX HayK PO

Ilrecckne Konghepenynmn 110 MArHHTHBIM KHAKOCTAM opraHu3yrwrcsa B Poccnn ¢ 1978 rojga. B pabore kongepennnii
TPAJAHIHOHHO IIPHHAMAIOT yiacTthe Poccuiickne n 3apyoexupie yaenble. Ileib kongepenyun - 00MeH HOBBIMH HAESMH
VHeHbIX, PAOOTAIOIMHX ¢ MATHHTHBIMH KHAKOCTAMH B DAZIHYHBIX 00UIACTAX (DH3HKH, XHMHH, MEXAHHKH, MEJHIHHBI,
orno.torun, 3K0JI0THH H TeXHHKH, KoHpepeHlHs BKIOYAeT ILTEHAPHBIE JOKJAAAbI, 3aCENAHHA CEKUHH, KPYIIble CTOJIbI,
KYJIBTYPHYIO Iporpammy. Pa0ounii a3pIk KOHpePEeHIHH — DYCCKHH,

TEMATUKA CEKLIMA KOH®EPEHLIUM

- OU3MKO-XUMHYeCKHe ACTIEKTHI CHHTe3a MATHUTHBIX HAHOAMCIIEPCHBIX CHCTeM (MATHHTHBIE JKUAKOCTH,
MarHuToOpeoJoruyeckue CycreH3ni, MarHuTHbIe MOJTUMepbI U JIp.).

- @u3nyecKkue CBOMCTBA M KOJIOUAAJIbHAS CTA0MJILHOCTD, POLECCHI arperauuu.

- MarauTHasi THAPOAMHAMHUKA, TENJI0- © MAaCCOOOMEH, KOHBEKIIHS U BOJTHBI.

- IlpuMeneHHst HAHOAMCIIEPCHBIX CHCTEM B TEXHHKE, MeTUIHHE, GHOJIOTHH H KOJIOTHH.

MEXOYHAPOOHbIA HAYYHbIA U MPOrPAMMHbIA KOMUTET: npod. B.I'. Bamrogoii (Benapycs, r. Murck), mpod.
A.T. Pexc (benapycs, . Munck), npod. M.C. Kpakos (benapyce, r. Munck), npod. A.B. Paguonos (Ykpauna, r. Huxonaes),
npod. Elmars Blums (JIatus, r. Pura), npod. Andrejs Cebers (Jlatsus, r. Pura), mpod. Bohus Ulrych (Yexus, . ITnb3ens), npod.
H.A. Bpycenio (Poccus, r. Mocksa), npod. B.A. Tonsuckuii (Poccus, r. Mocksa), npod. H0.U. uxanckuit (Poccus,
r. Craspomnomns), npod. A.fl. Cumonockuit (Poccus, r. CtaBponons), mpod. A.O. MBanos (Poccus, r. ExatepunOypr), mpodo.
E.B. Endumosa (Poccus, r. ExatepunOypr), npod. B.M. [onynun (Poccus, t. Kypck), npod. A.®. [Tmennunuko (Poccus,
r. [lepmp), mpod. FO.JL. Paiixep (Poccus, . Ilepmp), mpod. F0.b. Kazakor (Poccus, . BanoBo), mpod. B.E. Muszonos (Poccus
r. BanoBo), mpo¢. A.I1. Cuzo (Poccus, r. BaHOBO).

OPIrAHU3ALMOHHBLIN KOMUTET: npexcenares - pexrop MY, mpodeccop Tapapsixus C.B.;

3aMecTHTeJH npeaceaares - mpopekrop o HP UT'DY, mpodeccop Trotukos B.B., 3aB. xad. IM, mpodeccop Kazakos 10.b.;
OTB. CeKpeTaph - BeAYLINI HHKEHep 10 ATeHTHOH 1 n300peTatenbckoit padote JBoposa O.B.

Unenbl oprkomutera: Apedres M.M., Caiikun M.C, ®Oummnor B.A, Hecrepor C.A., Tpyxuna O.I, Tubaiikua B.A.,
ITerpoBa H.M., Uanosa T.B., Kypkuna E.B., Koanes A.M., Kmtonnna C.B., bapkoa M.A., bopoaynuna C.U., Tounnkuna
H.B., Hukynkuna E.M., 'ocynapes C.B., [1aBnosa H.A.

MECTO NPOBEOEHUA KOH®EPEHLUWWU: KondepeHims nmpoBOAUTCS B CTAPHHHOM PYCCKOM Topoje Ilnec sKHBOMHCHOM
mecte Ha Bonre. Ilnec xemuyxuHa Typuctudeckoro mapupyra "3onotoe koislo Poccuu". YuactHuku xoHpepeHumu OyayTt
pasmernensl B mancuonate "Aktep-Ilnec" CTJI PO (caitr http://www.acterples.ru) B yroTHbIX HOMepax. 3aliaHHpOBaHa
KyJIbTYpHas MpOTpamMMa, SKCKypcus 1o T. Ilmec 3HaKOMCTBO C MCTOPHKO-apXHTEKTYPHBIMU TaMSATHHKAMH, TOCEIICHHE My3es
Jlepurana U.1., mporynka Ha karepe. JleHs 3ae31a Ha KoHdepeHuuto 8 ceHTa0ps, neHs oThe3na 11 centsops B 18.30.

OMJIATA NMPOXWUBAHUA: VuacTHiKH KOH(EPEHIMH MOTYT CaMOCTOSITENIBHO 3aKIIOUMTh JOTOBOP C CaHATOpHEM “AKTep-
[Inec” unu onnaTuTh OPrB3HOC € NPOXKUBaHKEM 110 JoroBopy ¢ MDY no Oe3HannyHoMmy pacuery.

NPOE30 K MECTY MNPOBEOEHWUA KOH®EPEHLWW: Jloexats 1m0 1. MBaHOBO MOXHO aBTOMOOMIBHBIM H
KEJE3HOJOPOKHEIM TpaHcopToM. 8 ceHTs0ps B 6.30 Ha MIBAHOBCKOM JKENE3HOJOPOKHOM BOK3a/e YYACTHUKOB KOH(EpPEHINH
Oyzet *ath aBT00YC, KOTOPBIA JOCTaBUT TocTeil 0 canatopus "Akrep-Ilnec" B r. Ilnec.

CTOUMOCTb YYACTUA: dowi moarotoBki W MpoBeieHNs KOHDepeHImi GOpMUpPYeTCss U3 B3HOCOB Y4acTHHKOB. HeoOXomumbim
YCIIOBHEM YYaCTHEM B KOH(EPEHIIMH SBIISCTCA OIIaTa OpraHU3aIMOHHOr0 B3HOca J10 17 aszycma 2020 2.
Opzs3oc cocmagnsem:

3500 py06. (Brmouas HAC 20 %) - ounoe ydactre B KoH(epeHIH (M3aHre cOOpHUKA, pa3MeIlieHIe CTaTell B HayKOMETpHYECKoi 0ase
PUHI, xote-Opeiix, apena koHpepeni-3aia, paHchept Meanoso-ILiec 1 00patHO). Opre3HOC OIIIAYMBACT KAK/IBIA YIACTHHK.

22 000 py6. (Brmouas HJIC 20 %) — ouHoe ydactre B KoH(epeHIH (POXKUBAHKME B MAHCHOHATE C TPEXPA30BBIM IHTAHHEM, W3JAHHE
cOOpHMKa JIOKJIAI0B, pa3MelleHre cratell B Haykometpudeckor 6aze PUHLI, kode-Opeiik, apenna kondepeHu-3aa, Tpancdept ManoBo-
IInec 1 0OpaTHO, TOBAPHINIECKUI YHKHH).

5000 py®6. (Bromrouast HIC 20 %) - st mpeicTaBuTeNei pealbHOTO CEKTOpa SKOHOMHUKH C ITYOJMKAIeH MaTepraja peKIaMHOTO XapakTepa.
1750 py06. (rirouass HJC 20 %) - 3aouHoe ydactue B KOH(epeHmH (M31aHue COOpHIKA, PA3MEICHHE CTATel B HAYKOMETPUUECKOH 0aze
PUHLII, mouroBas pacchiika cOopHuKa). Opre3HOC OMIAaYMBACTCS 32 KXKIYHO CTATbIO.

BaHKOBCKME PEeKBU3UTLI Ansi onnaTbl opre3Hoca: MHH 3731000308, KIIIT 370201001 Y®K no WMBaHoBckoii 00.1.
(MUY a.cu. 20336X98260) p/cu. 4050181010645252000032 Otnenenue MBanoo BUK 042406001 OKTMO 24701000001 OKITO
02068195 KBK 00000000000000000130 (3 HasHaueHwMM IUIaTeKa YKA3HIBATH: 0peé3HOC 3a yuacmue ¢ korngepenyuu no MK-2020 u
®@UO ywacmnuka)
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ycnoBud Y4ACTHUA:

Jns ydactuss B KoH(epeHLMH aBTOpaM HEOOXOAMMO 3aloJHUTh 3asBKY ydyactHuka 0o 1 epespana 2020 o2 Ha caiite
http://ispu.ru/node/16370.

K ¢opme 3asBku yyacTHHKA MOXHO MPUKPETIUTh CTATBEO OQOPMICHHYIO COTJIACHO TPEOOBAHMSM, CKAH-KOIHIO TOATBEPKICHHUS
OIIAThl OPTaHU3AIMOHHOTO B3HOCA W JKCNIEPTHOTO 3aKITIOYCHHS HA BO3MOXKHOCTb OIMYONMKOBAHWS B OTKPHITOW TEYATH WU
BBICTIATh MaTepuaisl Ha e-mail: dvorova@pio.ispu.ru. Ctatsst J0KHA COOTBETCTBOBATH TEMATHKE KOH(EPEHITHH.

COopHUK Hay4dHBIX TPYHOB KOH(EpPEeHIMH W3MAeTCS CHOCOOOM ONEepaTHBHON MeYaTH HEeMOCPeNCTBEHHO C OPUIMHAJIOB,
TPUCTIAHHBIX aBTOPAMH, KOTOPBIC HECYT OTBETCTBEHHOCTh 33 HAYYHOE COJCPKaHue U 0hOPMIICHUE CTATCH.

B cOopHUK MPUHUMAIOTCS MaTepHabl PEKIAMHOTO XapaKkTepa.

Marepunanbl KoH(pepeHIIMH OYyAYT M3AaHBI B BHAE COOPHMKA HAYYHBIX TPYAOB B 3JEKTPOHHOI M MeYATHOHl BepCHAX C
npucBoenunem ISBN, a Takuke OyayT pasmennenbl B Henepuoanueckux m3ganusx B PUHIL (dozo60p Ne 1042-03/2015K).

TPEEOBAHUA K OPOPMIIEHUIO CTATbMN:

Crarpst 00beMoM He Gostee 6 cranui. PopMaT cTpaHuIl - A5, HOJIA: BEpHEE W HIDKHee 2 cM, JieBoe u mpaBoe 2 cM. Iugt — Times
New Roman 10 myHKTOB, eAMHUYHBIN MEXAYCTpOUHBIA HHTepBal. OTcTyn mepBoit cTpoku ab3aua — 0,5 cm. s ogHOpoAHOCTH
CTHIISL HE CIIElyeT MCTIONb30BaTh IPU(TOBBIE BBIIENCHHUS (KyPCUB, TTOAYEPKUBAHUS 1 JP.).

®opmyasl HaOuparoTcs ToNbko B pexakrope dpopmyn Math Type 5.0-6.0 Equation (mpugr Times New Roman), pasmep
wpudra — 10 mynkros. Popmyisl pacmonaratorcs Mo LEHTPY 0e3 OTCTyna, WX MOPSIKOBBIA HOMEpP YKa3bBAaeTCs B KPYIVIBIX
CKOOKax M pa3Melnaercs B KOJOHKe (CTpaHHIIe) ¢ BBIKIIOUKOM BIIpaBo. ExuHcTBeHHAs B cTaThe hopMmydia He HymepyeTcs. CBepxy u
CHH3Y (DOPMYJIBI HE OTHENAIOTCS OT TEKCTa AOMONHUTEIbHBIM HHTEpBaJoM. s CChUIOK Ha (OPMyYIIbI B TEKCTE HCMOJbB3YIOTCS
Kpyribie ckoOku — (1), Ha TUTepaTypHbIE HCTOUYHUKU — KBaApaTHbIe CKOOKH [1].

I'padmueckoe odopmienue crarbu. ['paduku W pUCYHKHM JOIKHBI OBITH BBITIONHEHBI B TIPOTpaMMax BEKTOPHOM rpaduku
(CoreIDRAW) nubo B mobom u3 rpadmueckux npuiokenuid MS Office. Hammucelt Ha rpagukax u pucyHKax (Kpome
OCHOBOTIOJIATAIONINX MOHSATHH) OBITH HE JIOJDKHO, OHM 0003HAYAIOTCS U(paMu ¥ ajiee pacim(pOBHIBAIOTCS, & BCE PacIIA(pOBKU
BBIHOCATCS MOJ] pUCYHOK. Pa3mep mpudra mns Haanucedt Ha rpaduke Wim pucyHKe U 1of rpadukoM (PUCYHKOM) — 8 MyHKTOB.
I'paduku, pucyHku u potorpaduy BCTABIAIOTCS B TEKCT TIOCHE IEPBOTO YIIOMUHAHHUS O HUX B yI0OHOM I aBTOpa BUIE.
EnuHCTBEHHBIH PUCYHOK, TA0NHIIA B TEKCTE HE HyMEPYETCS.

CrpyKTypa pasmelnenus cTaTbu B cOOpHUKe B cooTBeTcTBHH ¢ npaBuiamu PUHIL.

Biok 1 — Ha pycckom si3bIKe: Ha3BaHHE CTaThH (CTpouHble OYKBBI), uepe3 mHTepBan OUO aBTopa (0B) kHUpHBIE (MPOIUCHBIE
OykBbl), Oe3 mpobema Ha CIHeAyrOmEHd CTpOKe aapecHble NaHHBE (MONHOE OPUIMYECKOe Ha3BaHWE OpTaHM3AlWH, ajpec
OpraHu3alliK), C HOBOH CTPOKH yKa3bIBACTCS apec NEKTPOHHOH MOYTHI CO CCHUIKOM HA aBTOpa, 4yepe3 mpoden anHoTauus (57
CTPOK) KJTIOUYEBBIE CJIOBA.

e buok 2 — TpaHciuTepauus W TepeBOd HA AHIVIMICKHI SA3bIK COOTBETCTBYIOINMX JaHHbIX baoka 1 B TOil *ke
TI0CTIEIOBATEIbHOCTH: HA3BaHWE CTAaTbU — HA AHIJIMHACKOM $3bIKE; aBTOPhl — HA JaTHHWLE (TpPaHCIUTEpalys); Ha3BaHHE
OpraHu3alyy, aapec OPraHU3auK, aBTOPCKOE Pe3toMe, KITIOUEBBIE CII0BA — HA AHTTIMHCKOM SI3BIKE.

o Buok 3 — pa3menaercs KpaTkuid 04epK HAyYHOTO MyTH aBTOPa(aBTOPOB) ¢ (hoTorpadueii.

®oro 1-ro Asrop (Pamnnus Nms OtuecTBo) OKOHUMIT e B Toxy.
aBTOpa B ... romy 3amuTHI JMCCEPTALMI0O HA COMCKAHHE YUYEHOH CTEHEHH ... HayK T0 TEME! «....... ».
Nmeer ... HAYYHBIX MyONMKALWH, B TOM YHCIE ... CTaTeil, ... aBTOPCKUX CBHAETEIbCTB Ha M300pETEHHE U IIaT €HTOB
PO, ... crareil B HHOCTpaHHBIX XypHalaX. B HacTosmee BpeMs SABISETCA ... (JOJKHOCTb, yUeHas CTENEHb, yUeHOE
3Banme, opraHms3amus). HaydHo-mccnmenmoBartenbckas pabota B 007JacTH MAarHMTHBIX JKHIKOCTEH IOOIIpSIAch
rpaagamu mpasutenbcTBa PO, POOU, MunoOpasoBarus PO u T. 1.

@oto 2-ro aBTOpa Ouepk HAYYHOTO TBOPUYECKOT'O MYTH 2-TO aBTOPA CTAThHL.
o biok 4 — moaHbIi TEKCT cTATHbH HA A3BIKE OpPUTHHANA (PYCCKOM), O(QOPMICHHBI B COOTBETCTBHH C JEHCTBYIOIIMMH
TpeOOBaHUAMHU.

e bBuok 5 - cnucok auTepaTypbl Ha pycckoM si3bike (Ha3BaHue «CIHCOK TuTepatypsl»), opopmisiercs cornacio 'OCT 7.1-
2003 «bubnumorpapuueckas 3anucs. bubmuorpadudeckoe onucaHuey.

AOPEC OPTKOMWUTETA:

153003, POCCHJI, r. UBaHoBO, yi1. Pabdakosckas 34, UT'DY, nateHTHbId oTACI.

Kazakos KOpwuii Bopucosn4 - 3am npecenarens oprkoMutera: Tedl: (4932) 269706; e-mail: elmash@em.ispu.ru
IsopoBa OJbra BaaaumMupoBHa - 0TBETCTBEHHBIH cekpeTaps e-mail: dvorova@pio.ispu.ru,

IOnuna Anna BennamuHoBHa — cexkperapb e-mail: yudina@pio.ispu.ru :
Teat.: (4932) 269733; daxc: (4932) 385701;Ten/daxe: (4932) 385757,

Caiit kondepenumu: http://ispu.ru/mfs

OCHOBHbIE OATbI:

e Perucrparus 3asBKu Ha ydactue Ha caidte http://ispu.ru/node/16370 no 1 despass 2020 r.
[Ipencrasnenue crareit go 1 urons 2020 r.

[Ipencrasnenune sxcnepTHOro 3aKmoueHus 10 1 uons 2020 T.

Pacchuika nporpamMmsl koH(epeHIuy yuacTHuKaM 10 12 asrycra 2020 r.

[Monreepsxnenne ommatel 10 17 aBrycra 2020 T.
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MPUMEP O®OPMIIEHUA CTATbMU:

PACYETHBIN AHAJIN3 CUJIOBOM XAPAKTEPUCTHUKH DJIEKTPOMEXAHUYECKOT O
MATHUTOXUIKOCTHOI'O JEMII®EPA

10.B. Kazakos’, H.A. Mopo3os, C.A. Hecrepos,
OI'bOY BO «/BaHOBCKUI rocyIapCTBEHHBIHN SHepreTudeckuil yuusepcutet umenu B.U. Jlenunay,
r. IBanoBo, Poccuiickas ®enepanns,
E-mail: elmash@em.ispu.ru’,

AHHOTanMsi: DJIEKTPOMEXaHUYECKHE MarHUTOKUIKOCTHBIE AeMI(epbl HaYMHAIOT HAaXOAUTh HPAKTHYECKOe NPUMEHEHHE B
TPaHCIIOPTHBIX CPEJCTBaX, aBTOMOOMJISIX, TEXHOJIOTHUECKUX ycTaHOBKaX. CyIIECTBYIOIIME METOIUKH pacuera JneMI(epoB Ha
KIIACCHMUYECKHX JKHJIKOCTSIX JJISl JEKTPOMEXaHIMUECKUX MAarHUTOXKUIKOCTHBIX AEMI(EPOB HE YUUTHIBAIOT MArHUTOPEOJIOTHIECKUE
CBOWCTBAa MarHUTHOHM >KUAKOCTH, BIMSHHUE YNPABISIEMOT0 MAarHUTHOTO TIOJI Ha BSI3KOCTh MAHUTHOM KHIIKOCTH, OCOOEHHOCTH
JIICCHUIAIN YHEPTUH KosleObaHuid. Vcronp3yeMble B HACTOSIIEE BPEMSI METOJUKH OCHOBAHBI HA OMMCAHUK MarHUTHOHM >KHUAKOCTH
MoJesiMu 0e3 ydeTa HadadbHOTO y9acTKa PEOJOTHYECKON KpPMBOW MAarHUTHOW JKHUAKOCTH, YTO JACT HEBEPHBIC PE3YJIbTaThl MPHU
MaJlbIX TPaJHeHTaX TCUCHNUS MArHUTHOW JKMUIKOCTH. B cBsI3H ¢ 3TMM HE0O0XoauMo pa3paboTaTh KOPPEKTHYIO METOIMKY pacdera
CHJIOBOW XapaKTEePUCTUKH HIEKTPOMEXaHUYECKOT0 MarHUTOXXUAKOCTHOTO ieMIIhepa 1 MPOBECTH PACUETHBII aHAIIN3 €ro CHIOBOM
XapaKTEPUCTHUKU.

KnaioueBble ciioBa: MarHWTHash JKHJIKOCTb, 3JEKTPOMAarHUTHBIH MarHUTOKUIKOCTHBIM jaemrdep, CHIloBas XapaKTEpPHUCTHKA,
HEJIMHEUHOCTb, PETYJIUPYEMasi KECTKOCTh, PACUECTHBIN aHAIIU3.

CALCULATION OF FORCE-VELOCITY RELATIONSHIP OF ELECTROMECHANICAL
MAGNETORHEOLOGICAL FLUID DAMPER

Yu.B. Kazakov, N.A. Morozov?, S.A. Nesterov:
Llvanovo State Power Engineering University, lvanovo, Russian Federation,
E-mail: elmash@em.ispu.ru

Annotation: Electromechanical magnetorheological fluid dampers are currently getting into use in vehicles and technological
installations. The existing methods of damper calculation based on classic fluids for electromechanical magnetorheological fluid
dampers are inapplicable because they do not take into account the magnetic fluids magnetorheological properties, magnetic field
effect on the magnetic fluid viscosity, especially that of vibration energy dissipation. The currently used methods are based on
magnetic fluid description with models excluding the initial section of the flow curve of a magnetic fluid, which gives incorrect
results in case of small gradients of the magnetic fluid flow. Therefore, it is necessary to develop an adequate method of
calculating force-velocity relationship of electromechanical magnetorheological fluid dampers and to conduct a design analysis of
its power characteristics.

Key words: magnetic fluid, electromagnetic magneto-liquid damper, power characteristic, nonlinearity, adjustable stiffness,
computational analysis.

®oro 1-ro ABTOD (Damunus Nms OTt4ecTBO) OKOHYMA ~ .eeneee. B rofy.
aBTOpa B ... romy 3amuTHI AMCCEPTALMIO HA COMCKAHHME YYEHOM CTENEHH ......... HayK II0 TEME: «....... ».
Hmeer ... HAy49HBIX ITyOIMKANKH, B TOM YHCIIE ... CTaTeH, ... aBTOPCKUX CBUIETEIHCTB HAa U300peTeHNE U
naTeHToB P®, ... crareli B MHOCTpaHHBIX XXypHajax. B Hacrosmiee Bpems SBISETCS ... (AOJKHOCTD,

yueHas CTeleHb, YYEHOe 3BaHHe, opraHusanus). HayuHo-mccrmemoBaTenbckas pabora B obiactu
MarHUTHBIX )KMJKOCTEH moompsnack rpaiaaMu npasutensctsa PO, POOU, MunobpazoBanus PO u T. 1.
@orto 2-ro aBTopa | Ouepk HAYYHOTO TBOPUYECKOTO IMYyTH 2-TO aBTOPA CTATHH.

Bce  mpobmemsl  cTaOwim3anuy — KOHLIEHTPHUPOBAHHBIX ~ MArHUTHBIX  JKHMAKOCTEH, € KOTOPBIMH
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