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The problem of instability of two rectangular plates connected by the hinge, when one of them is

compressed, is investigated.
Let two semi-infinite plates-strips connected by the hinge at x = 0, and fixed by the hinge on edges

y =0, b, when one of them is compressed towards Oy by the load of intensity P,,.

The equations of instability problem with regard to flexure w,, selected according to the theory of

thin plates and based on Kirchhoff hypothesis [1], are following:
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where Di - flexural rigidities, W, - flexures, Ei - modules of elasticity, V. - Poisson's ratios, A- two-

dimensional operator of Laplace.
As conditions of contact are used well-known in structure mechanics conditions, when on a line

of contact x = 0, plates are connected by the hinge [2], i.e. bending moments are equal to zero.
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The conditions (3), (4) represent the equality of bending moments (Ml(l) = Ml(z)) to zero,

condition (5) the equality of generalized over cutting forces ( ﬁ?) = ﬁigj) of contacting plates.
It is required to find the solutions of the equations (1) which are satisfying boundary conditions
(2)-(5) and conditions of damping on infinity.

lim Wl = O’ lim W2 =0. (6)
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If the equations of instability problem have not trivial solutions which are satisfying boundary
conditions, when x = 0, y = 0, b and the conditions of damping on infinity, we can call that solutions
located by the edge x = 0. If such kinds of solutions exist, we can say that the located instability of a
plate takes place.

Let's present the solutions (1) which are satisfying the conditions at y = 0, b, (Wi =0, [(82W
(@y?)]) as follows:
W, = Win(x)sinkny, Kn =nn/b, n=1,2,.. (7)

Substituting (7) into (1) we obtain the ordinary differential equations of the fourth order for
definition Win(x):
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From the common solutions of the equations (8) we shall choose just satisfying to a condition (6).

W, = Ae X 4 Bxe X, (10)
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where

P3:'\/1+a1n’ P4=\/1+a2n. (11)



Also the realization of condition 0 < o, > < 1 of existence of the localized solution is necessary.
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Substitution (10), (with the account (7)) in the boundary conditions (2)-(5), results in system of the
homogeneous algebraic equations concerning any constants A, B, C, E.
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Equating to zero a determinant of a system and after lines of transformations we come to the
following dispersive equation:

L(oyy) = (Py=Py) - Ly(ay,) =0, (14)

where
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Ly(ap) =4 2 (PP, 2+ 2(1 = v )PP, = v, ) + %(P, + PY(B=2- v, —v,?) J} . (15)

AsP =P, only at a, =0, and taking into the consideration the fact that the root of the equation

(14) at o, = 0 is trivial, in the given task in stead of (14) we shall consider the following equation:
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b1(Gy,) =0. (16)
This function L, (a.,_) = 0 has the following properties:
L0)=2-(1+2(1-v)-v,)+2-x-B-2v2-vH)>0. (17)
In this case for the existence of the located instability it is necessary that:
L,(1) :—2v22+ﬁ. y - (3—2\/12—\/12) <0. (18)

Hence, we can say that the located instability takes place at the observance of the following
condition:
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The numerical results are given in the table.

v A%

1 2 X
0.1 0.1 0.005
0.1 0.2 0.1
0.2 0.2 0.022
0.2 0.1 0.005
0.1 0.3 0.1
0.3 0.3 0.1
0.3 0.3 0.055
0.4 0.4 0.111
0.5 0.5 0.020

In this table are given the values of the parameter y, for various Poisson's ratios, which are satisfying

to condition (19).
From the data resulted in the table it is visible, that the located instability exists since the value of
% < 0.202 for the natural conditions (0 < v, <05, 0 < v, < 0.5) and substantially depends on

Poisson's ratios: v, and v.,.
Similar problems for one plate and for two compressed plates connected by the hinge, have been

investigated in [3, 4] accordingly.
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E Mniwunth gnpdwlhgubtphg:

M. B. beay6eksn, 3. O. Ynia-AkonsiH

O 3axave JJOKATU30BAHHON HEYCTONYNBOCTH COCTABHOM MJIACTHHKH

HCCJ’IGI{yCTC}I 3ajgada HeyCTOﬁQHBOCTH ABYX MPAMOYTOJIbHBIX IJIACTUHOK, COCAUHCHHbBIX 1Iap-
HUPpOM, KOrga OJHa H3 HUX CXKaTta. BriBeaeHo yCiioBUE€ CYIIECTBOBAHUA JIOKaJIU30BaHHOM
HQYCTOI‘/JI'-II/IBOCTI/I. Ha ero ochHose pacCuUnTaHO 3HAYCHUC KPUTHUYCCKOI'O IapaMeTpa, Ha4YUHasaA C
KOTOPOTO UMECT MCECTO JIOKAJIM30BaAHHAA HeyCTOﬁQHBOCTL. HOKEB&HO, YTO JIOKAJIM30BaHHAsl HEYC-
TOMYMBOCTH B JAaHHOM 3aJ1aue B 3HAUYUTECILHOU MEpC 3aBUCUT OT KOS(i)(l)I/II_[I/ICHTOB HyaCCOHa.
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