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Abstract: For some elastic systems with a finite number of degrees of freedom of masses, in which the direc-
tions of mass movement are parallel, methods have been developed for creating additional constraints, the intro-
duction of each of which purposefully increases the value of only one natural frequency to a given value, while
not changing any of the other natural frequencies and not one of the natural modes (forms of natural oscilla-
tions). If it is necessary to increase the values of several natural frequencies in a targeted manner, then this re-
quirement can be implemented by creating an appropriate number of separate targeted constraints. The computa-
tional scheme of each of the individual targeted constraints should include racks installed at the nodes of mass
application and directed along the trajectory of their movement. In some cases, individual targeted constraints
can be independently installed on the original (initial) system. In most cases, on the basis of individual targeted
constraints, a computational scheme of a united group targeted constraint is developed, which increases all the
intended frequencies to the set values, without changing any of the other natural frequencies and not one of the
natural modes. The distinctive paper is devoted to a method for forming a matrix of additional stiffness, which
corresponds to a group targeted constraint. The requirements for those targeted constraints, on the basis of which
a group targeted constraint is formed, are formulated. An algorithm for the development of group targeted con-
straint is proposed with allowance for the formulated requirements.
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O POPMHUPOBAHUU PACYHETHbBIX CXEM
I'PYIIOBBIX NPUIIEJIBHBIX CBS3EH
JJIAA HEKOTOPBIX YIIPYI'UX CUCTEM
YACTb 1: TEOPETUYECKHUE OCHOBBI IOAXO A

JI.C. JIaxoeuu "2, I1.A. Axumoe ?, 3.P. I'anaymounoe ', A.C. Ilnackun '
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2 HanpoHaJIbHBIH UCCIIen0BaTENbCKUH MOCKOBCKHUI TOCY1apCTBEHHBIN CTPOUTENIBHBIN YHHBEPCUTET,
r. Mocksa, POCCH

AnHoTtanmsi: J[I1 HEKOTOPBIX YNPYTUX CHUCTEM C KOHEYHBIM YHCIIOM CTeleHel CBOOOIBI Macc, y KOTOPBIX
HAIpaBJICHUS ABMKEHHS MACC MapaJuleNIbHbI, pa3paOd0oTaHbl METOJIbI CO3/IaHMs IOTIOJTHUTEIBHBIX CBSI3€H, BBEIC-
HHE Ka)X/I0H U3 KOTOPBIX HPHUIEIBEHO YBEINIMBACT BEINYNHY TOIBKO OAHOW COOCTBEHHON YacTOTHI JI0 3aaHHO-
TO 3HAUEHMs, HE M3MEHSET MPH 3TOM HH OJHY M3 OCTAIBHBIX COOCTBEHHBIX YacTOT W HE OAHY M3 (hopm cob-
CTBEHHBIX Kosiebanuil. Ecin He00X0IMMO NPHUIENIBbHO YBEIUUUTh BEIMYMHBI HECKOJIBKUX COOCTBEHHBIX 4acTOT,
TO 3TO TPeOOBAaHNWE MOXKHO PEAIN30BATh CO3AaHHEM COOTBETCTBYIOLIEIO KOJIMYECTBA OTAEIBHBIX MPUIEIBHBIX
cBa3eil. PacuérHas cxeMa KaxJI0i U3 OTAEIbHBIX IIPULECIIBHBIX CBSA3EH JI0JKHA BKJIKOYATh CTOWKH, YCTAHOBIICH-
HbIE B y3/1aX IPWIOKECHUS MACC U HAIPABJICHHBIC 110 TPACKTOPUU UX JBHKEHUS. B HEKOTOPBIX Cillydasix OTHEIIb-
HBIE TIPUIIETIFHBIC CBSI3M MOTYT aBTOHOMHO yCTaHABJIMBAThCS Ha MCXOJHOM cucTeme. B GoibIIMHCTBE CilydaeB
Ha OCHOBE OTJEJIBHBIX NPHIEIBHBIX CBA3eH (hopMHpyeTcsi pacuéTHasi CXeMa eIMHOW IPYINIOBON NPHUIEIBHON
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CBsI3U, KOTOPasl yBEJIUUNUBAET BCE HAMEUEHHBIC YAaCTOTHI 0 3aJaHHBIX 3HAUEHUM, HEe U3MEHsISI IPH 3TOM HU OJHY
U3 OCTAIBHBIX COOCTBEHHBIX YacTOT W HE OJHY M3 (hOpM COOCTBEHHBIX KojieOaHui. B manHOil cTaTthe paccMor-
peH crocod GopMUPOBAHUS MATPHUIIBI JOIOJIHUTEIBHBIX )KECTKOCTEH, KOTOPO COOTBETCTBYET IPYNIIOBast IPH-
nenbHas cBsi3b. ChopMynupoBaHbl TPeOOBAHHS K TEM OTACIBHBIM HPHIEIBHBIM CBS35IM, HA OCHOBE KOTOPBIX
(hopMupyeTcst TpyNIoBasi MpUIEIbHAS CBsI3b. [IpeanoxkeH aropuT™ (HOPMHPOBAHUS TPYIIIOBBIX MPUIEITBHBIX

CBsI3eH ¢ yu€ToM COPMYIMPOBAHHBIX TPEOOBAHUH

Ki1roueBble cjioBa: yacToTa COOCTBEHHBIX KOIeOaHni, popMa COOCTBEHHBIX KOJIeOaHNH,
OTZeJIbHAS NIPULICNBHAS CBSI3b, TPYINIIOBast IPHLEIbHAS CBI3b, KO QHUIIMEHTH! IONOIHUTEIbHBIX JKECTKOCTSH

INTRODUCTION

In [1-7, 11-15] for elastic systems with a finite
number of degrees of freedom [8-10, 16, 17] of
masses, in which the directions of mass motion
are parallel, theoretical approaches were formu-
lated and methods for development of computa-
tional schemes of targeted constraints were pro-
posed. Each of them increases the value of only
one natural frequency (frequency of natural os-
cillations) to a given value, without changing
any of the other natural frequencies or any of
the natural modes (modes of natural oscilla-
tions). If the operating conditions require free-
ing a certain interval of the spectrum of natural
frequencies from several of them, then this re-
quirement can be implemented by creating an
appropriate number of individual targeted con-
straints. Each of these individual targeted con-
straints includes the main racks, installed in the
nodes of mass application and directed along the
trajectory of their motion. In some cases, indi-
vidual targeted constraints can be autonomously
installed autonomously on the original system.
The distinctive paper is a continuation of [4, 5,
13-15]. It is devoted to a method of develop-
ment of computational scheme of a united group
targeted constraint based on individual targeted
constraint, which increases all the intended fre-
quencies to specified values, without changing
any of the remaining natural frequencies or any
of the natural modes.

Since the development of a group targeted con-
straint is based on the synthesis of individual
targeted constraints, it is necessary to ensure the
adequacy of the parameters of each individual
targeted constraint with its component in the
group targeted constraint.
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The rods of the belts of individual targeted con-
straint retain their independence and parameters
in the group targeted constraint. The main racks
installed in the nodes of mass application and
directed along the trajectory of their movement
are combined. In order for the parameters of the
main racks of individual targeted constraint to
be adequate to their parameters in the group tar-
geted constraint, it is necessary within develop-
ment of individual targeted constraints, to de-
sign the stiffness of the sections of the rods of
the racks of these constraints so that they de-
pend only on the number of the rack and do not
depend on the numbers of individual targeted
constraints.

Let Eli,k]-F,[i,k] be the rigidity of the section
of the i-th rack in k-th targeted constraint.
Thus, E[i,k]-F,[i,k] should depend only on i

and not depend on k.

ALGORITHM OF DEVELOPMENT
OF COMPUTATIONA SCHEME OF THE
GROUP TARGETED CONSTRAINT

The first step.

Individual targeted constraints are developed.
Each of them increases one of the intended nat-
ural frequencies to a given value. In this case,
all actions [4, 5, 13-15] are performed, in which
the values of the lengths of all the main racks
will be of the same sign. Besides, rigidity of the

sections E[i,k]-F, [i,k] should depend only on
i and not depend on £ .
The second step.

All individual targeted constraints are placed in
the nodes of the plate.
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The third step.

In areas where several racks are combined, only
one is left.

The fourth step.

Hinges are introduced at the intersections of the
rods.

When implementing the first step of the algo-
rithm, the frequency spectrum of natural oscilla-
tions of the original system with »n degrees of
freedom

olg+jl, olg+(+D], ..., aln]

is considered, in which it is required to specifi-
cally free the frequency interval

olq], ..., olg+ j]

from i frequencies, increasing their values, re-
spectively, to values

als], ..., o[s+j],

each of which is greater than w[q + j].

When implementing the second step of the algo-
rithm individual targeted constraints are placed
in the nodes of the plate. In this case, on the
lower sections of the constraint, the racks are
combined and, of these, on each of these sec-
tions, only one is left.

Within developments of individual targeted
constraints, the stiffnesses of the sections of the
rods of the racks were set so that they would
coincide with each other in each node. It is this
circumstance that ensures the adequacy of the
parameters of the main racks of individual tar-
geted constraints to their parameters in the
group constraint.
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