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_ 'ABSTRACT: The stability of certain motions of a heavy &yroscope in a Cardan suspen-
7" aion was studied with~the help of he ‘Lyspunov~Chetayev method in the bounds of & -
jcommonly applied model. In tie model selected it is ageumed that the moment soting -
" -about the % exis is such that & certain steady motion (Po w = g constant) ocours.
The solution is carried out for two conditions: 1) the woment is externsl ic the = .
jmechanical system studied; 2) the moment ia internal. In the internal approach, the S
ring and roors fogather form an elaotric motor (symohronous or nonsyachronous ) and ..
. ithe moment Y%, is internal ‘in respect to ths system. If the moment ¥; iz created
jwith the help of a device not appearing in the system (rotor ¢ imner ring + outer - | '
ring), then M, is externsl in respsct to the systex. The internal moment cese was

- ?“3’-?}2“’1‘ @ heavy gyroscope with the axis of the outer ring vertical, with the
“ af . = . ) . ] R
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- [the cquation were expregsed om tha basis of durwitz oriteria. In both typee of
- moments discusged, the necdssary ead sufficfent conditicns for stability are

|ACCESSION BR: APSO16241 . 6
vg:lnner'ri'ng snd rotor toguthertoming & nonsynchronaus electrio motors the solution
~lis'similer to the treatment using ancther model (= torque relative to the 7 spin

|
i

~jexie ia generated by e motor and ia entirely used ia overcoming the moment of the: -

1
H

. i
]
1

- ;stancy of the components of the abgolute transfent angular speed of the rotor on the
.|z exie), Both perturbed end unperfurbad motions were aomsidsred. The treatment of & -

.. ipaper, different external moments were investigated and the jutegral involved was . :
ot expressed in a Iyapunov fumotfous The omditiong for goue of the resl roote of | !
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forces of resistance, go that there is a cyclic integral. which expresses the con- -

the external moment solution was compared with similar earlier studfes, In thia

presented. Oriz. art: has: 18 formlas. .
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SOURCE: AN SSSR, Izvestiya. Mekhanika, no. 2, 1965, 69-75

\ : ’
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stability criterion

ABSTRACT: The stability of a spherical gyro-vertical compass with aerodynamic
suspension and of a gyro-horizontal compass in the presence of dissipative forces
was studied analytically, The equations of motion of the gyro-vertical are
written first, and are followed by the particular soiution

A . ;“’F"’B‘:O-, « = f =0, P=ra'sing =0, R
The angular momenta are expressed by .-
: M (C— M) Cov, M0 = AV, MO = o+ ) -

where/A is the equatorial moment of inertia of the gyroscops, ¢ is the axial
Card 1/3 : e
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moment of inertia, and (W is the angular velocity around the z-axis, From these, | .
perturbatigg \equant‘ions are obtained and the following Lyapunov function is defined ' '\‘_

2 =4 3+ 1Y) + Cut + [(C — 4) (9 — v1) + HQI 22 +
, o 114 —A) X+ HQAZ . (HaCw)
It is shown that the sufficient conditions for the derivative of V to have the
opposite sign of V and hence insure stat}ility,’to the gyro-vertical compass are;
(e =)@ - +aa ST
| L e—-na+%aasa s
for all ¢ 3 t, gl >h>

2K (C = A) vy — CWI >0 (>4
A0 QA YCARI @S0 nay - —
A small example is given to illustrate this point, Nékt, the exact equations of
motion for the horizontal gyrocompass are written with the following expression
for th‘e angular momentas ’ Msm, o K(a'ﬂn + p"cos N MW= K(&"p. + ﬂ' . T
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The motion is described by . a:.p::-rmo a=p=7=0

iwit‘.h the following two conditions for asymptotlc stability:

’ mlR+C’ —A>M>0, mgl+(C B Q8> 4>0
g~$v-nn> da>0 -~ <«>>:.>

' 4K (B —C) AR — B O3> 5, 3 0
4K(mm+C—A)vv+(A—mlR)’ '<—x,<o. >t :
‘ 8>%>0, ;

Y

In all above the parameters v, ) , H are assumed to be functions of & .
arb. has: 29 formulas, e of e Qrig.
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TITLE:  Optimum flywheel stabilization of 8 rigid body having one stationary point
SOURCE: Prikladnaya matematika i mekhanika, v. 30, no. 1, 1966, 42-50

TOPIC TAGS: flywheel, g;y'roaéope, i'igid body motion, dynamic system

ABSTRACT: The analytical design problem of providing optimum stabilization of a rigid

body having one stationary point is s%}vgd;.by using a theory similar to the simple
Lyapunov method. The e uations of motion for steady state and the perturbed equations

o

S Q (Plr Pu Ps) ayy, e“l o1 %ay Uy, ‘_’l.v vl) dt

e 7

and to make the zero eolution- : .
P00 an=0  (Lkugzgy

asymptotically stable (where Pys aik are the angular velocity and position coordi~
nates). The methods described by N. N. Krasovskiy (0 stabilizatsii neustoychivykh
| Card 1/z | ‘ '

APPROVED FOR RELEASE:

06/14/2000 CIA-RDP86-00513R000826330004-5"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-0051

3R000826330004-5

=25 MR TR, BRI IeR - ERTARY




"APPROVED

FOR RELEASE: 06/14/2000

CIA-
—_— ,,,,,/E",‘iﬁ'i’“13Roooszss3ooo4_5
SCURCE cobe: UR/O“?“/66/000/006/0011/0018 —

AUTHOR: Krementulo, Ve y. (Hozcow)
ORG: none \

T1TLE: The use of flywheels for the optimun Btabilization of the rotary motion of 8 \
solid body with a\fixed point

'

\
SOURCE: Inzhenernyy zhurnal. Mekhanika +yerdog? tela, no- 6, 1966, 11-18

TOPIC TAGS: motion gtability, spacecraft stability, astrionic ctabilization, gyro-
scope motion equation, Euler equation, Volterra equation, Poisson equation

ABSTRACT: This work is a generalization of rosearch performed previously and aimed at
the optimization of flywheel control, and the determination of the optimu® stability
of the jnitial equilibrium position with respect to speed and coordinates. The motion:
of the system is dgfined by three Euler-Volterra equationss nine Poisson equations \
(kinematic), and three equations of the rotary motion of the flywheelS. The problem |
is somewhat simplified for the case of a syvmetri.cal gyrostats the Euler-Krylov angles) .
and their vectorialization lend themselves to some additional simplifications, go thati—
the gyrostat motion is defined completely by 12 equations. To solve the stabilization\ .
a wghortencd" system of equations is sntroduced. ’ The fundamental theorem of |
g second method is used for the golution of the analytical design problen of
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regulators. The functions obtained are positive definites, and include quadratic
forms. The excitations of the system are expressed in terms of the excitations of
the Krylov angles. In the framework of the suggested stabilization system, the smal-
ler the angular rotation velocity, the easier it is to stabilize the rotation. It is
more difficult to make a rapidly-rotating gyroscope asymptotically stable, than a
slowly rotating gyroscope. The results can be applied to the spin-stabilization of
spacecraft. Orig. art. has: 36 formulas. :
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