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Anomauia.

JocnimkeHHs cripsMOBaHO Ha peasti3alilo 6araTopeKMMHOIO iHEPIIHHOTO BiOpaTopa, B KOHCTPYKIIIO SIKOTO
3aKJIaJICH0 CXeMy IOJIBIHHOTrO poTopa. BukopucTaHHs NBOX HE3alIE€KHUX aCUHXPOHHHX EJIEKTPOIBHUIYHIB /A€
3MOTYy peali3yBaTh pPI3HOMAHITHI PEXKAMH POOOTH OIHOMACOBOI KOJIMBHOI CHCTEMH, M0 BH3HAYAIOTHCS
SJNINTUYHUMH, KPYTOBUMHU a00 HAaOMVKEHUMH JIIHIHHUME TpaekTopismMu. Taki pexumMu (GopMyIOThCs 3MiHOO
HaINpsSMKiB 1 4acTOT 00epTaHHs POTOPIB MPUBIIHUX €NEKTPOIBUryHIiB. [l 3abe3nedyeHHs mpare3aTHOCTI Ta
CTIMKOCTI pyXy BiOpamiifHOi cHCTeMH MOTPIOHO OCOOJHBY yBary IpUAUISTH BUBUCHHIO eeKTiB 3oMMepdenpaa,
0 MaTh Micle K 3a MEepeXigHUX, TaK 1 3a YCTaJllCHHX PEXHMIB pyXy cucTeMu. J[aHi epeKTH MOXYTh
MPOSIBIATUCS i Yac IyCKy BiOpamiifHOI MamlMHU Ta 3yMOBUTH 3aBHCAHHS OOEPTIB Ha YaCTOTI BUTBHHX
KOJIMBaHb. |HIIMHA edekT Mae Micle Ha YCTAICHHX 4YacToTaX OOCpPTAaHHSA pPOTOPIB EINEKTPOIBUTYHIB Ta
CIPUYHHIOE X HEpiBHOMipHE 00epTaHHsA. MOXKIINBI HECTIHKI PyXH IMOBHHHI KOMIICHCYBATHCS KOPEKIIEI0 YaCTOT
obepraHHs a00 0HOTO, 200 X 000X POTOPIB ENEKTPOABUTYHIB BITHOCHO iXHIX HOMIHAJIBHIX YaCTOT 0O0epTaHHS.

Knrouosi cnosa: inepiiitnuii BiOpo30ypKyBad, aACHHXPOHHUN €JICKTPOABUTYH, OJBIHHUN poTOp, AebOanaHc,
BiOparris.

Jns miaTpuMaHHS TEXHOJOTIYHOT €(QEeKTUBHOCTI Ta TMPOMYKTHUBHOCTI BiOpallifHUX T'POXOTIB
JIOIIBHO BHKOPHUCTOBYBAaTH KepoBaHi iHepiiiiHi BiOpatopu [1]. Ilpu 1mboMy BH3HAYAILHUMH
XapaKTePUCTUKAMH, 110 MiJUISATral0Th 3MiHI i Yac poOOTH € HE TUIbKHM aMIUTITY/Ia 1 4aCTOTa KOJMBaHb,
ajie W TpaexkTopii pyXy LEHTPY Mac. BuIbIIOK Mipol0 BHKOPHCTOBYIOTH CIINTUYHI TPAEKTOPIi,
reOMETPUYHI MapaMeTpH ejiirca Mpu bOMY MOBHHHI OyTH B peKOMEHIOBaHHX Mexax [2]. Bimbime
TEXHOJIOTIYHMX MOXIIMBOCTEH JIOCSTalOTh 32 BUKOPHCTAHHS HE3aJEKHUX OaraTONpPHBITHHX
BiOpaTopiB. OHO3HAYHO, MPH BOMY CYTTEBO YCKJIAIHSIOTHCS 3aBIaHHS JWHAMIYHOTO aHaNi3y Ta
MPAKTUYHOI peanizaiii UX MallliH 3 TOYKH 30py 3a0e3rneueHHs 1 MATPUMKH BIIOBIIHUX PEXHUMIB
pobotu. Bigomo, mo yckiamHeHHS poOOTH BiOpaIiifHOI MallMHU 3a PaxXyHOK 30iIbIIEHHS YHCIia
pOOOYHMX TapMOHIK CYTTEBO 30UIBIIYE TEXHOJOTIUHY €(EKTHBHICTh Ta 3MEHIIYE €Hepro3arparu 3a
PaxyHOK BUKOPUCTaHHS PE30HAHCHUX e(EKTIB SIK y CEpeIOBHUINAX, TAK i eleMeHTaX KOHCTPYKIIi [3].

ABTOpH TIPEJICTABICHOTO JIOCITI/PKCHHSI BUKOHAIHM JTUHAMIYHMN aHali3, CHHTE3 1 KOHCTPYIOBaHHS
HOBOTO 1HEpIifHOro BiOpaTopa i3 KiHEMaTHYHO CHHXPOHI30BAHUMH He30alaHCOBAaHMMHU POTOPAMH
[4]. B nmoganbuioMy po3riisiia€ThCsi BAKOPUCTAHHS TBOX HE3aJICKHUX ACHHXPOHHUX €JICKTPOIBUTYHIB.
Take pilieHHS JO3BOJINTH ONEPATUBHO, O€3 3yNMUHKHU BiOpaTopa Ta HajlaroHKeHHs 3MiHIOBATH PEXXUMHU
poOOTH Ta XapaKTEPUCTHUKH pyxy BiOpauiiinoi cucremu. llpum mpomy ocoOnmBY yBary mHOTpiOHO
NPUIIIMTA 3a0€3MEYCHHI0 CTIMKOCTI PoOOTH. SIK BUSBWIM TMONEPEAHI JOCHIHKCHHS, HAHOUIBII
npoOJeMHUMH y 3a0€3IECUeHHI € eIINTUYHI KOJUBaHHS, SKi MOXXYTb OyTH AOCSTHYTI 3a 3yCTPIYHOIO
o0epTaHHA POTOPIB €JIEKTPOJABUIYHIB 3a PiBHHX 4acToT. B Takomy Bumaaky edekr 3ommepdenbaa
BUKJIMKaHUH B3a€EMOBILTUBOM OJIHOTO JIBUTYHA Ha IHIIWH, MEPIOINIHO HOTO TaJIbMYIOUH 1 pO3TaHsII0un
[5]. Ile mpuBOAWTE MO HECTIHKHMX PEXHMIB 3a HOMIHAIBHHX YaCTOT oOepTaHHs poropiB. Hecriiiki
PYXH TOBHHHI KOMIIEHCYBAaTHCSI KOPEKIi€l0 4acToT obepTaHHs abo oxHOro, abo >k 000X poTOpiB
€JIEKTPOJIBUTYHIB BIJJHOCHO iXHIX HOMIHAJIBHUX 4YacTOT oOepranHsa. [y 1poro B TpoIIEci
JUHAMIYHOTO aHalizy QopMyeThcs oONTUMI3alliifHa 3aja4a, WO TMepeadavae IOIIYK HOBUX
HOMIHQJIBHUX YaCTOT OOEpPTaHHS POTOPIB €JIEKTPOABHUIYHIB Ha OCHOBI MiHiMi3alii po30agaHCyBaHHs
JACHUX 4acTOT 0OepTaHHS.



3a pesynbpTaTamMu JOCIIDKCHHS 3alpOIOHOBAHO KOHCTPYKIIIO 0araTopeKMMHOTO I1HEPIHHOTO
BiOp030ymKyBada, 10 MOXE PEali30BYBATH KOJIOBI, CTINTHYHI Ta HAIPSIMIICHI KOJWBAHHS 3 OIHIEIO
YM ABOMa 4yacToTaMH. TexHiuHI XapaKTepUCTUKM HACTYIHi: BaHTakomigiomHicTs 100 Kr; 3ycumis
30ypenHst 2—8,6 kH, ammiTyaa xonuBaHp 2,5 MM, 4acTOTH OOEpTaHHSI POTOPIB €IEKTPOABUTYHIB -
297,4-297.4 pan/c, cioxuBaHa MOTYXHicTh 2% 1,1 kBT.
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Problems of development and prospects of implementation of a
multi-regime inertial vibration exciter

Abstract

The research is focused on implementing the multi-regime inertial vibration exciter designed on the basis of a
dual-rotor diagram. The use of two independent asynchronous electric motors allows for generating various
working regimes of a single-mass oscillatory system, which are defined by elliptical, circular, or approximately
linear trajectories. Such regimes are formed by means of changing the rotation directions and angular speeds of
rotors of the driving electric motors. To provide the serviceability and motion stability of the oscillatory system,
it is necessary to pay specific attention to studying the Sommerfeld effects occurring both during the transient
and stable conditions of the system motion. These effects can appear during the staring regimes of the vibratory
machine and cause the “hanging” (remaining unchanged) of the exciters’ rotation at the system’s natural
frequency. Another effect takes place under the conditions of stable angular frequencies of rotors of the electric
motors and causes their irregular (non-uniform) motion. The possible non-stable motions must be compensated
by means of regulating the angular frequencies of one or both rotors of the electric motors with respect to their
nominal angular frequencies.
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