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MOJEJIOBAHHSA OBEPTAHHSA ITPY2KHOI'O TBEPJOI'O TUUIA Y
BUT'JIAAI CUCTEMMU IIPY?KHO 3B’ AA3AHUX TBEPJIUX TIJ1 Y
CEPEJOBHMIII 3 OITOPOM

KOpiii Kononos
Inemumym npuknaonoi mamemamuxu i mexanixu HAH Yxpainu
kononov.yuriy.nikitovich@gmail.com

Posrnsnyta 3amaga mpo MOJCNIOBaHHS OOCPTaHHS BIJIBHOTO IPYXKHOTO
TBEPJOTO TiIa y BUIJISAAI CUCTEMH JBOX i TPhOX NPYXKHO 3B’SI3aHUX TipPOCKOIIIB
Jlarpanxa y cepefioBHIi 3 onopoM. JIMHaMi4HO CUMETpUYHi TBepHi Tina S; 1 S;yg
noB’s3aHi B Toulli O; MpPYKHUM BiJHOBIIOBATRHUM InapHipoM I'yka. Teepne Tino
S;  (i=1,3) 3HaxomuThCA MiJ Ji€l0 JMCHNATHMBHOTO MOMeHTY M; =D,
(D; =diag(Dy, Dy, D;3), D; >0, mo MOJEII0E CepesIoBUILE 3 OIOPOM, 1 AI€H0

.o i o o . ..
noctiiHoro Momenty M, = 0,5, siKuii CpsIMOBaHMii B3IOBXK OCi cUMETpii Tin S;
i Hi):[TpI/IMye ix piBHOMipHe oOepranHs. TyT @ — KyTOBa HIIBHIKICTb TBEPAUX Til
S5 8, =00, m, ¢

Ha OcHOBI poboTH [1] xapakrepucTuuHe PIBHSHHS 30ypeHOTO PyXy TpbOX
MIPY>KHO 3B’sI3aHUX TipocKomiB Jlarpanka Mae BUTIISA:

8 mA =k A
wi* -k 13 3% —ky| =0
wmA* A’ -k &

=0,C; i C; —wmaca i uentp mac Tina S, (i =1,3).

abo

[as2® +(ag+ib) 2t + ..+ (@ +ib ) A+ ag +iby |2 =0. (1)
Tyt F, = 422 +(iC, + D)A+k,_, +k, (ky=k3 =0), C, =Cay,,
Al =4 +m1m23012/m , A=Ay + (m2m31022 —2mym3cy Sy +m3m12522)/m ,
Ay = Ay + mymypc3 m py = mycy (mycy +mysy)/m Hy = m1m30103/m
s =myc3[mysy +my(sy —cy)]/m, m=my+my+ms, mj=m;+m;,

Wy = (Ql +0, +0; ) / (D1 3+ Dy +D33) . HasiBHICTP HYJIBOBOTO KOpEHS B piBHSHHI

(1) BigmoBinae oOepTaHHIO CUCTEMH TPHOX TBEPAMX TUI SIK €IMHOTO ILIOTO TBEp-
JIOrO TiJia.

http://iapmm.lviv.ua/mpmm2023/materials/me01_28.pdf
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Ha mizncrasi kputepiro JIsenapa—Illinapa, 3anmucaHoro B iHHOpHOMY BUIJISI,
YMOBH aCUMIITOTHYHOI CTIHKOCTI piBHSIHHS I1’siTOTO cTyneHs (1) BiqHOCHO KBajpa-

Ta KyTOBOI IIBUJKOCTI X = wg MAalOTh BUTIISL;
3 2
Lpx+13, >0, Igx™ +Ix" + Igx+ 150 >0,
5 4 6 5
Lisx” + Ly x” + .+ Ly x+ 150 > 0, Ioex” + Lgsx™ +..+ Iy x+ 15y >0, (2)
a YMOBH aCHMNTOTHYHOI CTIKOCTi BiJHOCHO KoeillieHTa MPY»KHOCTI IIapHipa k;

3allUITYTHCA TaK:
Lk, + Ly >0, Isk + Ipk? +..4 Ik, +155 >0,

Lokl + Lyk! o4 Ik, + Loy > 0, Lggk] + Iogh? +..4 Ig k; + 1o >0 (i=1,2) .(3)

XapakTeprcTHUHE PiBHSAHHS 30ypeHOr0 pyXy ABOX IPYKHO 3B’SI3aHHX Tipo-
ckoriB Jlarpanxa Mae BUTIIS

(032> +(ay +iby) 2% + (@ +iby ) 2+ ay +iby |2 =0, )

ne Al':A1+vclz, Aé=A2+vc§, H=vecey, v=m1m2/(m1+m2), k=k,
1 = 4, 2 YMOBH aCUMIITOTHYHOI CTIHKOCTI BIJTHOCHO KBaJjpaTa KyTOBOI IIBUJKOC-
Ti X = wg 1 Koe(ilieHTa MPY>KHOCTI MAPHIPY k 3alHIIyThCS:
2
Lyx+1, >0, Is,x™ + g x+155 >0,
2 .
Lyk; + 130 > 0, Ispki +15)k; +150 >0 (i=1,2). (%)
3Haii/IeHi YMOBHU TIpH SIKMX cTapin koedinienTu HepiBHOCTeH (2)—(3) Ta (5)
JIOJIaTHI, PO3TJISIHYTO BUIAKH MaJIMX 1 BEJIMKUX KOE(DII[IEHTIB MPY>KHOCTI MIApHi-

PiB Ta BUINAJ0K OHAKOBUX TBepAUX Til. [IpoBenieHO MOPIBHSHHS OTPUMaHUX YMOB
CTIMKOCTI 3 YMOBaMH CTIHKOCTI ITPX BiACYTHOCTI AUCHIIALI].

Jlocniooicenns 6UKOHAHI 8 pamMKax NpoSPaAMHO-YIIbO8OT Ma KOHKYPCHOI meMamuku
HAH Yxpainu Ne 2-19-11 (naykoeo docriona poboma 3a memoio BB-15-18-21/479).
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SIMULATION OF ROTATION IN AN ENVIRONMENT WITH RESISTANCE OF AN
ELASTIC RIGID BODY AS A SYSTEM OF ELASTICLY CONNECTED RIGID BODIES

The problem of modeling rotation in a medium with resistance of a free elastic solid body in
the form of a system of three and two elastically coupled Lagrangian gyroscopes is conside-
red. Gyroscopes are connected by elastic Hook hinges and are under the influence of dissi-
pative moments and a constant moment, which ensures their uniform rotation. The condi-
tions of asymptotic stability of the uniform rotation of the system of three and two solid bo-
dies have been obtained. Analytical studies of stability conditions based on mass, inertial
and elastic parameters of the mechanical system have been carried out. The case of no dissi-
pation is considered.
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