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The vibratory systems in practice can be presented as
a various executive devices, technological vibratory
machines, etc. In an engineer and building industry, for
disturbance of high-frequency vibrations (50-100 Hertz),
electromagnetic drive and resonance effects, appropriate
to the mechanical systems are used.

Work of the vibratory systems can be estimated on
many indexes. One of them is an index of expenses of
power on a square of vibration amplitude of executive
mass (W/mm?). As vibratory systems can be multimass,
that is why for a quantitative estimation it is necessary to
have gain-frequency descriptions of mechanical and
electromagnetic constituents.

Researches of gain-frequency descriptions of the
three-masses mechanical systems allowed to find out the
important energy efficient methods of calculation of
resiliently hard parameters [1]. In a number of other
works [2, 3] theoretical researches of electromagnetic
processes and their designs are given in more simple
structure — of two-masses electromechanics systems.
Using of the known numerical methods and their
adaptation to the tasks of dynamics will allow to analyze
the indexes of effective work of the three-masses
oscillating systems.

Principles and methods of numeral design of gain-
frequency descriptions of the oscillating systems with an
electromagnetic drive are considered. Differential
equations which describe oscillating processes in the
electromagnetic system are fixed in basis of principle. On
the basis of method of complex amplitudes passing is
carried out to the system of nonlinear algebraic equations,
which is untied by the known numerical methods of
Newton, Levenberg etc. On the basis of the got solutions
the gain-frequency descriptions of oscillating masses of
mechanical and strength of current of electromagnetic
constituents of the oscillating system are graphical built.
Gain-frequency dependences enable to analyze and set the
rational modes of work last after the set power or
dynamic criteria are got.
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Pozenanymo  npunyunu ma Memoou  UUCENAbHO20
MOOENIO6AHHA  AMANIMYOHO-UACIMOMHUX  XAPAKMEPUCIMUK
gibpayininux cucmem 3 eNeKMPOMAZHIMHUM RPUEOOOM. B
OCHOGY NOKNA0eHO OughepeHuianbHi PIGHAHHA, WO ONUCYIOMb
KonueanvHi npoyecu ¢ enekmpomazHimuin cucmemi. Ha
OCHO6I Memooy KOMNIAEKCHUX amniimyo 30iliCHIOEMbCA
nepexio 00 cucmemu HeNIHIUHUX Q12e0pUYHUX DIGHAHbL 3
AMRAIMYyOHUMU 3HAYEHHAMU RAPAMEMPIE, AKA PO36 AZYEMbCA
gidomumu uucnogumu memooamu Hoviomona, /legendepza ma
in. Ha ocnogi ompumanux po3eé sa3kie zpagpiuno oyoyromscs
aAMARAIMyoOHO-4aCMOmHI XapaKmepucmuKy KoaueanbHux mac
MEXAHIUHOT ma cunu cmpymy ei1eKmpomMazHimHoi cKiaooeux
gibpayininoi cucmemu.

Kirouosi csioBa — BiOpariiiiHa cucrema, elneKTpoMarHiTHUH

IIpuBO[, aMHHiTyI[HO-‘-IaCTOTHi XapaKTEPUCTHUKU, YHCIIOB]
METO/H, EJIEKTPOMEXaHIYHNI pe30HAHC.
l. BcTtyn

BiOpamiifHi cucteMH Ha TPaKTHIl MOXYTh OYTH

TIPEZICTABIIEH SIK PI3HOMaHITHI BUKOHABUI IPUCTPOi, TEXHO-
JoriyHi BiOpamiiHi MammHy Tomo. B MammHoOyyBaHHI Ta
OymiHmycTpil it 30ypeHHS BHCOKOYACTOTHHX KOJHMBAHb
(50-100 I'tf) BUKOPHUCTOBYIOTH €NIEKTPOMATHITHUI IPUBOL
Ta Pe30HAHCHI e()eKTH, BIACTHBI MEXaHIYHUM CHCTEMaM.

Il. MocTtaHoBKka npobnemu

Pobora BiOpaIliffHUX CHCTEM MOXXE OIIIHIOBATHUCS 3a
OararbMa nOKazHHKaMu. OJHUM 13 HHX € IIOKa3HHUK
3aTpaT MOTYXHOCTI Ha KBaApaT aMIUNTYAW KOJUBAaHb
BHKOHABUOi Macu (Br/Mm?). Ockineku —Bibpaniitui
CHUCTEMH MOXYTh OyTH 0araToMacoBUMH, TOMY IJIs
KIUJIbKICHOI OLIIHKH HEOOXiJJHO MaTH aMIUTITY{HO-4aCTOTHI
XapaKTepUCTUKH  MEXaHIYHOI Ta  eJIEKTPOMAarHiTHOI
CKJIaJIOBHX.

[1l. AHani3 ocTaHHiX gocnigXeHb

JlocimiKeHHsT aMILTITYTHO-4aCTOTHAX XapaKTEPUCTUK
TPUMACOBHX MEXaHIYHUX CHCTEM [O3BOJIMIM BHSBUTH
BaXXJTUBI €HEProoUIaJHi METOAM pPO3PaXyHKy IPYKHO-
xopcTkux mnapamerpiB [1]. B psai inmux pooit [2, 3]
MOAAHO TEOPETUYHI JIOCHTI/PKEHHS eJEeKTPOMarHiTHUX
MPOIIECIB Ta iX MOMEIIOBAHHA y OUIBII MPOCTUX 33
CTPYKTYpPOIO — TBOMACOBHUX E€JIEKTPOMEXaHIYHUX CHCTEMaX.
BukopucTaHHs BiIOMHX YHCIIOBHX METOIB Ta iX ajarnTaryis
JI0 3371a4 TMHAMIKH JI03BOJIUTH MPOAHAITI3YBATH TTOKA3HUKH
e(heKTUBHOI pOOOTH TPUMACOBUX BiOpALiHUX CHCTEM.
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V. NocTtaHoBKa 3apadi

Jlnst SIKICHOrO MOJIETIOBAaHHS Ta IIOBHOTO aHaJi3y
BiOpaliifHUX CcHCTEM € HEOOXiIHUM BpaxyBaHHS
KOJIMBAJIbHUX MPOLECIB Yy €JIEKTPOMArHiTHUX KOHTypax
TIPUBOJIIB.

V. Buknag ocHoBHOro matepiany

[MpyunHaMu KBaApaTUYHOI HENiHIHHOCTI TATOBOrO
3YCWIIISL  €JIEKTPOMAarHiTHOro TPHUBOAY B 3MIHHOMY
MOBITPSTHOMY TPOMDKKY 3rimHo [1, 2] € 3akoHHM 3MiHM
mporo mpomixky d(t) = (d - Dx(t)) Ta cuma crpymy i(t) B
00OMOTIII KOTYIIKH B MPOLECi pOOOTH eIeKTpOMeXaHiuHOT
CHCTEMH:

F(t)=dw(t)/ dd(t)=
=m, xS’ H{i(t)/[2d - Dx(t))]”. (1)
me W) =L{)s%({t)? /2 -
L(t)=m, sw? / 2d(t) -

€JIEKTPUYHA  SHEepris;

IHIYKTHBHICTH ~ OOMOTKWY;

m, =4p X0 " I'n! M — marHiTHA IPOHUKIMBICTD MTOBITPS;
d — HOMIHaJbHE 3HAYEHHS IOBITPSHOIO IPOMDKKY MIX
ocep/isiM 3 KOTYIIKOIO Ta sikopeM EMB; Dx(t) — BiJHOCHE

HepeMillleHHs KOJIMBAJIBHUX Mac, IO 3a3HAIOTh EIEeKTPo-
MarHiTHOro 30ypeHHA; S — IUIOIIa IIOBEPXHI IIOJIOCIB
MarHity; W — KUIBKICTh BUTKIB KOTYIIKH €JIEKTPOMArHiTy.

PiBHsIHHST OanaHCy HAaNpyrd B €INEKTPUYHOMY KOHTYDI
Mae BUrsn [2]:

wa(t) +i(t) = =uft), )
e oft)= o xSaw(t)/(d - (x(t)- x(t)) .
u(t)ZUOsin(Wt) — 3aKOHU 3MIHM MAarHiTHOTO MOTOKY Ta

HAINPYTH JKUBJICHHSI.

MexaHiyHa KoOJMBalbHa cucreMa (sl TMPUKIATY
TpHUMacoBa JIiHii{HA) 3 BHYTPIIIHIM TepTsM (3a rinoTe30t0
CopokiHa) i3 HEeNHIHHUM eJIEeKTPOMArHiTHUM 30ypeHHSIM
(1) ommcyeTbest TppOMa 3BUYAHHUMU JH(EpEHIIIaIEHUMHU
piBHsIHHSMH Apyroro poxy. Cucremy IUQpIBHIHB pyXy
MEXaHIYHOI Ta eJNeKTpOMarHiTHoi (2)  CKJIaJoBHX
3aIUIIEeMO 33 aMIUTITYJHUIMHU 3HaYEHHSIMHU B KOMIUIEKCHIH
¢dopMi, IO [Ja€ MOXIIMBICTH MEPEXOAY JO CUCTEMH
HEJHIHHUX PIBHSHB 13 MONIYKOM BEKTOPY HEBIIOMHX —
aMIUTITYIHAX 3HAYeHb KOJMBaHb Mac Ta CHIH CTPYMY.
Po3p’s13aHa BOHa YHCIOBHMMHU MeronamMu JleBeHOepra-
Makappara (puc. 1, a) Ta itepauiiiaum meroqom HelotoHa
(puc. 1, 6) B mnporpami MathCAD, mio no3Bomsie
JIOCSITHYTH 33aJjaHy TOYHICTh PO3PaxyHKY Ta IMEepeBipUTH
30DKHICTh  pO3B’SI3KIB 32 IONEPEIHBO MPUHHATHX
HaOJIMKEHb.

Iarepnionsmiiina  Gopmyna meromy Herotona [3] mis
K -oi iTepari Mae HACTYIHHUN BUTJIA

x4 = x () () () Mg (x ), e a(x ()

MaTpuns S[ko0i BekTOpy cucteMH piBHSHB (puc. 1, a).
301KHICTb PO3B’SI3KIB MEPEBIPSETHC PE3YABTATOM 3T1IHO

BUpasy: q:‘J(X)'l‘z AI(X) A (X)/2=0.
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Puc. 1. Po36' 30k cucmemu Heninitinux pieHsaHb 8 NpOcpami
MathCAD memoodamu Jlesenbepea-Makapoma (a) ma
Hviomona (6)

BucHoBOK

OTpuMaHi aMIUTITYTHO-4aCTOTHI 3aJIe)KHOCTI Iapa-
METpPIB MEXaHIYHOI Ta eJIEKTPOMArHITHOI CKJIaJI0BHX
BiOpaIlifiHOi CHCTEMHU JalOTh 3MOTY aHaji3yBaTH Ta
BCTaHOBJIFOBATH paIliOHAJIbHI PEKUMH POOOTH OCTaHHIX
3a BCTaHOBJICHUMH CHEPIeTUYHUMHU YU JTUHAMIYHUMH
KPHUTEPIMH.
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