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Analysis of forced vibration modes of a one-disk rotor on a nonlinear flexible
base

The effective simplification of the iteration method of construction of the nonlinear nor-
mal vibration modes by Shaw-Pierre taking into account the inner resonance is proposed.
The simplification consists of the system partial reduction to principal coordinates, which
affects only active coordinates having the largest amplitudes. It is shown that the modi-
fied method can be successfully used in a problem of the one-disk rotor on nonlinear
flexible inertial supports dynamics.

Keywords: nonlinear normal vibration modes, principal coordinates, forced vibrations
of a rotor.

M.B. Ilepenenkiun, FO.B. MixJin

MoaudikoBanuii MeTon, MoGyJ0BH HOPMAJIbHUX (POPM BUMYIIIEHUX KOJIMBAHb
Ta fioro 3acTocyBaHHd B AMHAMIIl OJHOANCKOBOTO POTOpPa

3anponoHoBaHO edeKTUBHE CIPOIIEHHS ITepanifiHoro MeroLy noby0BU HeJHHIHHUX HOP-
masbHUX hopm KosmmBaub [loy—IT’epa npu nasiBHOCTI BHyTpinHbOro pesonancy. CyTnb
CIIPOITIEHHS TIO/IATAE B YACTKOBOMY TPHUBEIEHHI CUCTEMU J0 TOJOBHUX KOODJWHAT, SAKE
TOPKAETHCS JIUIE AKTUBHUX KOOPJWHAT, 10 MarOTh Haibisbmi ammaitymu. [lokazamo,
IO TAKWH MOTUMPIKOBAHMI METOI MOXKEe OYTH 3 YCIIiXOM 3aIIPOIOHOBAHUM B 330351 IOI0
JUHAMIKN OJTHOJIMCKOBOTO POTOPA HA HENIHIMHO-IPYKHUX MACHUBHUX OIOpax.
KimtoueBble cJIoBa: HEAHITHT HOPMAADHT POPMU KOAUBAHD, 20A068HT KOOPOUHANU, 6U-

.M,yUJI@HZ KOAUBAHHA POTNOPA.

H.B. Ilepeneskun, F0.B. Muxauu

MoaudurnpoBaHHBII MeTO/I IIOCTPOEHUSI HOPMAJIBHBIX (POPM BBIHY XK /I€HHBIX
KoJIeDaHWiT U ero NPWJIOXKEHNE B JIMHAMUKE OJIHOIMCKOBOTO pOoTOpa
IIpemioxkeno 3dbdekTrBHOE YyIPOIEHNE UTEPAIMOHHOIO METOHA MOCTPOEHUs HeTHel-
HBIX HOpMAIBHBIX (popm Komebannit [IToy—IIbepa mpu HATHYHH BHYTPEHHETO PE30OHAHCA.
CyTb ynpomienusi COCTOUT B 9aCTUYHOM ITPUBEICHUN CHCTEMbI K [VIABHBIM KOODJMHATAM,
KOTOPOE 3aTPAarnBaeT TOJbKO aKTUBHBIE KOODAWHATHI, HMEIOIIHe HANOOIbITTHE aMIIIHTY-
et [lokazamo, 9To TaKOH MOMMMDUITMPOBAHHBIN METOI MOKET OBITH C YCIIEXOM TPUMEHEH
B 3a/1ate O JINHAMUKE OJTHOJMCKOBOI'O POTOPA HA HEJIMHEHHO-YIIPYTUX MACCUBHBIX OITOPAaX.
KaioueBbie ciioBa: HeAUHEUTHBLE HOPMAABHBIE HOPMBL KOACOGHUT, 2AG6HbBLE KOOPIUHA-

Mok, 8biHYMCIeHHbIE KoAebarUA POMOpA.
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