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IIpononyemuca memoo no6y0osu CmayioHapHux po3e a3Kie PiGHAHHS, WO ONUCYE NOBEOTHKY OCYUTAMOPA
3 JIHIUHOW OUCURAMUBHOIO 1 KEAOPAMUYHO-HENIHIUHOI0 KOHCEePBAMUBHOIO XAPAKMEPUCTHUKAMU NpU
MOHO2APMOHIUHOMY HABAHMAIICEHH].
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Stationary solutions of equations that describe the behavior of oscillator with a linear dissipative
characteristic and a quadratic nonlinear conservative characteristic in a monoharmonic load are studied.
The method is based on the representation of complex Fourier coefficients as functions of components of the
complex loading amplitude. A general view of these functions appears when their invariance conditions
regarding conversion shift over time are used. As a result, each complex Fourier coefficient is represented
as the product of some complex value function of the square amplitude by the appropriate degree of the
complex loading amplitude. This presentation of Fourier coefficients makes it possible to reduce an infinite
system of equations of harmonic balance regarding the Fourier coefficients to the infinite system of
equations regarding unknown functions of square of the loading amplitude. This system enables the
construction of solutions in the form of series in even powers of the loading amplitude. The first
approximation formula of the stationary solution of oscillator equation takes into account those terms of the
complex Fourier series, which absolute values contain as the factors the loading amplitude degrees that are
no greater than three. Each subsequent approximation specifies the complex harmonic amplitude of the
previous approximation by using higher degrees of the loading amplitude, and two new harmonics are
appeared.

Key Words: nonlinear oscillator, Fourier coefficient, monoharmonic load, stationary vibrations,
harmonic balance.
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1. PIBHHHHH. He.mgmﬂoro ocumisaTopa i ge 80 11, 1, »d, = const, IpIYOMY
CUCTEMA TAaPMOHIYHOTO OAJIaHC
P y 6,>0,8>0,d,#0.

PiBusiHHs OCHuIIATOpa 3 JIHINHOO VY MexaHilli, HaNpUKiIaa, TAKUM OCIHIATOPOM €
AUCHUITATUBHOIO 1 KBaIpaTUHO-HETIHIMHOI  crepykeHb, OOMH KIiHEIb SKOT'O 3aKpilUIeHWH, a
KOHCEpBATHBHOIO XapaKTCpUCTUKaMHU HPH  jgmuii 3’eaHanuii 3 Macoro M . MaTepian CTepKHS
MOHOrapMOHIYHOMY ~HAaBAaHTXCHHI Ma€ BHINL onpucyerbes Momemwno QOHrTa 3 KBaAPATHUHOW
[1.2]: NpyXHIicCTIO 1  miHiifHOIO  B’s3kicTio.  Maca
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Buie Takox mo3HaveHo: u - 3MIllleHHS MacH, o -
MeXaHIuHe HanpyXeHHs, S- TUIola IOIMepeYHOro
nepepizy crepxkHs, & - Aedopmariis CTepxkHs, [-
roro noexkuHa, E - momynb FOHra, 1 - koediiieHT
B’A3KOCTI, d - KoedillieHT HiTiHIHHOCTI.
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e fn =0, skmo n#1.
2. 300pa:kenns koedinienTiB Pyp’e
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¢dopmynamu  (15), (17) onHozHauHo. DaKTHUHO
MOXHa OyayBaTH JBa po3B’sizkh cucrtemMu (12)
3aJIeKHO Bij TOro, sikoro 3HadeHHs (14) HaOyBae
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ne [k - T] - I[iJIa YacTHHA.
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MepioUYHOr0 (CTA[iOHAPHOTO) PO3B’SA3KY PIBHSIHHS
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Ha 3akigueHHs BiAMITHMO, IO 3 KOXKHHM
HACTYITHUM HaOIMKEHHSM CTal[iOHAPHOTO PO3B’SI3KY
piBHsHHS (1) YTOYHIOIOTHCSA KOMIUICKCHI aMILTITYIH
TFapMOHIK TONEPEIHLOT0 HAOIMIKSHHS 1 3’ IBJISIFOThCS
JIBi HOB1 TApMOHIKH.
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CTalliOHAPHUX PO3B’SI3KIB PIBHSHHS, IO OIMHUCYE
MOBE/IHKY OCHWJIATOPA 3 JIHIHHOI JUCHTIATHBHOIO 1

KBaJ[paTHYHO-HENIHIHHOIO KOHCEpPBAaTHBHOIO
XapaKTepUCTUKAMH pu MOHOT'apMOHIYHOMY
HaBaHTa)KEHHI

Merton TPYHTYETHCS Ha 300paKeHHSAX

KOMITIEKCHUX Koe(inieHTiB Dyp’e sk  QyHKIIH
CKJIAJIOBUX KOMILJICKCHOT aMILTITYy/Ji HAaBaHTaXXCHHSI.
3aranpHuid BUIIIAN IMX (QYHKIIH 3’SCOBYETBCS 3
BUKOPUCTAHHSM YMOBH iXHBOI  1HBapiaHTHOCTI
BITHOCHO MEPETBOPEHHS 3CYBY Yy 4Yaci. Y pe3yibTari
KO)KEeH KOMIUTEKCHHIH Koe(ilieHT Dyp’e
300paXkyeThCS SIK J100yTOK JEeSIKOT
KOMITJIEKCHO3HAauHOI (YHKIT KBajpaTa aMmInIiTyau
HaBaHTaKECHHSI Ha BIAIIOBIIHUH CTEIHb
KOMITJIEKCHOT ~aMILTITyIn HaBaHTaKEHHA. Take
MIpPEACTaBIICHHS Koe(ilieHTiB Dyp’e Jae
MOXIIUBICTh 3BECTH HECKIHUEHHY CHCTEMY PiBHSHb
rapMOHIYHOIO0 0OajaHCy BIAHOCHO KoOe(ilieHTIB
®dyp’e 10 HECKIHYCHHOI CHCTEMH DPIBHIHb BIIHOCHO
HEB1IOMUX byHKIiH KBajJpaTta  aMILTITYax
HaBaHTaxeHHs. Ll cucrema nomyckae mMoOyaoBY
PO3B’SI3KIB Y BUTJISIMI PSAIB 32 APHUMHU CTEICHIMH
aMILTITY/IN HaBaHTa)KeHHS.

DopmyIoro MIEePIIIOTO HaOJIMKCHHS
CTalliOHAPHOTO PO3B’A3KY PIBHSHHS OCHUJISITOpPA
BPaxOBYIOTBCS Ti WICHH KOMILIEKCHOTO psaay Dyp’e,
a0COJIOTHI BEIHYMHH SIKMX MICTATh K MHOXHHUKH
CTCNICHI aMIUNITyAd HAaBaHTaKCHHS HE BHIIC
Tperboro. THUM caMHUM BpPaxOBYIOTbCS HYJIBOBA 1
mepuri TP TapMOHIKH. 3 KOXHHM HACTYITHUM
HAONKEHHIM YTOYHIOIOTHCS KOMITJIEKCHI
aMIUTITyId TapMOHIK IONEPEAHBOIO HAOIMKECHHS
NUISIXOM BpaxXyBaHHS BUIIUX CTEMEHIB aMIUTITYIH
HABaHTaXEHHS, 1 3’ SIBJISTIOTHCS JIB1 HOB1 TApMOHIKH.
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