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A new class of nonstationary motions of a system of heavy

Lagrange tops with a non-planar configuration of the system’s skeleton

For a chain consisting of n heavy Lagrange tops coupled by ideal spherical joints, the exi-
stence of a class of nonstationary motions with a non-planar configuration of the chain’s
skeleton is proved. Sufficient conditions for existence of these motions are established, and
the equations of motion of the chain are reduced to quadratures. Under the assumption
that the mass distribution of the bodies forming the chain is given, it is shown how they
have to be coupled so that the motions of interest could be realized. Some properties of
the new motions are discussed.

Keywords: analytical multibody dynamics, Lagrange top, nonstationary motion of a
system of coupled rigid bodies.

1.0. Yebamon

HoBuii kjac HecTarioHapHUX PYyXiB CHCTEMH BaXXKuX ripockoiis Jlarpam»xka
3 HEIJIOCKOIO KOH(Iryparii€o ocroBa CUCTEMU

JIJIst TAHIFOKKA N BaYKKUX TipocKomisB Jlarpamxka, 3’¢qHannx imeasbHuMu ChEpUIHUME
mapHipaMu, BCTAHOBJEHO iCHYBaHHS KJIacy HECTAITIOHADHUX PYXiB, TPU AKUX OCTIB CH-
CTEMHU Ma€ HENJIOCKY KoHdiryparir. OTpuMaHo J0CTaTHI YMOBY iCHYBaHHS TaKUX PYXiB.
3uaiiieHo 3aIeXHICTh OCHOBHUX 3MiHHUX Bl gacy. [Ipu 3aan0oMy po3moisii Mac B Tiiax
JJIS TAHITIOKKA, 10 CKJIAJAETHCH 3 YOTHPBOX T, BUZHAYEHO CIIOCOOM X 34sIeHyBaHHH,
[IpU AKUX BCTAHOBJIEHI PYXU MOXKJ/IMBI. ¥YKA3aHO JI€dKi BJIACTUBOCTI HOBUX PYyXiB.
KuaroueBble cioBa: aHasimusha dunamixa cucmem mina, zipockon Jlaepanoica, necma-

YIOHAPHUT PYT CUCTIEMU MEEPOUL TIiA.

.A. Yebanos

HoBblit kj1acc HecTAIMOHAPHBIX JIBUYKEHUN CUCTEMBI TAXKEJIbIX

rupockonoB Jlarpamika ¢ HelJIOCKo# KoHUTypaIlueii 0cCTOBa CUCTEMbI

L7151 IEMOYKY N TSAXKEJIbIX THPOCKOIOB Jlarpan:ka, COeIMHeHHbIX UIeaIbHbIMA chepruyiec-
KHUMU [IAPHAPAMHU, YCTAHOBJIEHO CYIIECTBOBAHUE KJIACCA HECTAIMOHAPHBIX JIBUKEHUI,
MpU KOTOPBIX OCTOB CHUCTEMBI UMEET HEIJIOCKYI KoHUryparwio. [logydenbr goctaTo-
YHBIE YCJIOBUS CYIECTBOBAHUS TAaKuX IBrKeHwuil. Haiimena 3aBUCHMOCTD OCHOBHBIX TIe-
peMeHHBbIX OT Bpemenu. [Ipu 3amaHHOM pacipesesieHuyd MacC B TeIAX JJIsi TEIMOYKH, CO-
CTOSIIEN U3 YeTHIPEX TEJ, ONMPEJENIEHBI CIIOCODBI UX COWIEHEHUs, IPU KOTOPBIX YCTAHOB-
JIEHHBIE JIBUKEHWS BO3MOXKHBI. Y KA3aHBI HEKOTOPBIE CBONCTBA HOBBIX JIBHXKEHUH.
KuarioueBrbie cioBa: anesumuieckas JuHaMuUKa cucmem mea, eupockon Jlazpanoica, me-
CMAYUORAPHOE JBUNCEHUE CUCTEMbL MBEPIBLL Ten.
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