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Plates are rightly considered the most universal and widespread elements in virtually all sectors
of science, technology and economy. During operation, the plate as a part of echanism or an
independent structure is subjected to various influences (friction, deformationsy the effects of
various loads, temperature changes, vibrations, wear, etc.) which cau I all, the plate
bending. Therefore, knowledge of the theory for the plate bending ﬁ\s icaly methods for

calculating them is necessary for a modern engineer.

Analytical and numerical calculations are necessary in the proddct aterial goods in all

sectors of the national economy: from the production of househo& S, gars, airplanes, ships and
he

unique equipment to a wide variety of structures and space rockets, t ails of which are plates.
Analytical and numerical calculations are relevant at any ti ceyprogress does not stand still,
enterprises design new devices and equipment, new structur@ing built, the creation of which
is impossible without clear technical studies that specify cy of calculations necessary for
this design. P

A variety of analytical and numerical calcula methods are used to study plate bending
problems. One of these methods is the Levy met

We consider the case of the platebendin

edges have a hinge support (for example,

a,0<y<b), in which only two opposite
=a)and the other two edges have arbitrary

boundary conditions. The mathematicalynodel offthe plate is completely determined by the function
of deflection (vertical displacements) hen calculating by the Levy method, the desired

deflection function W (X, y) has the form [1]
W(X’y): [An'Cha)ny"' ny+Cn'y'Cha)ny+Dn'y'Sha)ny"_gDn(y)]Sin WpX, (l)
=1

n

: : n : : .
where A, B,,, C,,, D, aonstants of integration, , :f, @, 1S a particular integral
that depends on the t icients f, and, consequently, on a given external load f [1].

To determine, t r Integration constants A, B,, C,, D,,, the boundary conditions defined at
the edges offthe plate™yV'=0 and y=b are used. These boundary conditions, of course, can be
different. In the"g€neral case, this leads to the solving a system of algebraic equations with respect
to unknown c A,, B,,C,, D,. However, it should be noted that the order of this system can
increase ple, if the load is given in the direction of the y-axis by a discontinuous law.

ly, various approximate methods can be used to find the constants A,, B,,C,, D, . It
depen what degree of accuracy is needed when solving a specific practical problem. In
additio should be taken into account that the deflection function is defined as an infinite series,
finding the sum of which is not always an easy task.Therefore, it is often necessary to limit
ourselves to a finite number of the first terms of the series (1) for the deflection function, which

naturally reduces the accuracy of the desired solution.
The calculation of the coefficients A,, B,, C,, D, in a general form in the case when one of the

sides of the plate (for example, a sidey =0), parallel to the x axis, is supported by an elastic

contour, and the other side is rigidly pinched, is given in [2].The elastic contour may be, for
example, a beam, bending under the action of pressures applied to it. For this case the boundary
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conditions have the form

AW azvvj {83\N 63\N} ( a“wJ _
~——+v—s-| =0,D|—%+(2-v) =| EJ ;W[ =0,
(ayz o ) oy® ooy | 2 P
GRS
Ny

where D is the cylindrical rigidity of the plate, EJ is the rigidity of the beam.
In the case when one of the sides of the plate parallel to the x axis is rigidl
other side is free, under a uniformly distributed load f =q of constant i

constants A,, B, C,, D, are presented in [3].
This special case in a more general form, namely, for any type of oad f with full
calculation of the integration constants A,, B,,C Is studled i e the side y=0 is
free, and the side is y =b rigidly fixed.
In a fairly widespread, but computationally simple case, wh e edges of the plate parallel to

pinched, and the
ity, integration

n

the axis are rigidly pinched, the analytical expressions for t ictents A,, B,,C,, D, have the
form
&(sha,b & b%ﬁha) bshaw,b
A =-9,(0), B, 2 2652 '
by
C - w,[&(sha,b +bw,chw,b)— &bshw,b] _ &bagshab - & (shayb —bay,chayb)
! bw’ —sh?w,b sh’a,b —b’w?
& = chayblp, (0) +be}, (0)] - n(0>chw b+ @,sheybp, (0) +bey (0)]- ¢4 (b)
Due to the bulkiness of formulas fort ermlnatlon of the coefficients A,, B,, C,, D, in the

general case, and, consequently, dugyto the inconvenience and complexity of further use of these
formulas, it is recommended th culations of the constants A,, B,, C,, D, be carried out for
particular numerical values Iem in each special case with given numerical parameters. This
was also done when sglvi & ic problems with the above boundary conditions. Analytical
calculations are difficu It Imprdving the accuracy of the result obtained is an obvious fact.

Due to the clarit h culation algorithm, without any difficulty, Levy's solution can also
be applied to the st o the bending of a plate whose sides parallel to the x axis have other
boundary conditi solution also easily applies to those cases when the sides of the plate
contour paral axis are not completely rigid, but are relatively flexible beams that bend

S”

iCal expressions for constants A,, B, C,, D, makes it possible to obtain an an-
(formula) for the deflection function W (X, y) . And then the deflection function

pject under study.

Setting the calculation accuracy necessary for the manufactured product undoubtedly entails an
increase in the product quality.

In addition, this factor plays an important role in the design and calculation of titanium plates
of body armor, solar panels, plates in an alkaline apparatus of water ionization, wall film heaters,
Earth satellites, etc., as well as in such areas of production as instrumentation, mechanical
engineering, aviation, space industry, etc.
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JKAPTBLIAM IIEKCI3 CEPIIM LTI ’KA3BIKTBIKTBIH HEFI3F:TEHI[EYIHIH

Kapteutaii cepnimMaiTi )Ka3bIKTBIKTBIH CTAHIAPTTHIK TCHACY1 ecl JIe JKa3bIIagbl:

4 4 4
v2v2F=85+2‘32':2+8F=® o
0%, OX[OX3  OXg
L 2

Bbyn Ourapmonukansik TeHaeyaid (1) memrimin ’NIHIH F(X,,X,) KBIDKY (QYHKIHACHI MbIHA
TYpA€e KaObUIIaHbIN aabiHaIb! [1]:

3/ (X1)’ (2)

MYHJa §(x,)—Tapany QyHKIUACHL, W (x,) — Cy (QyHKITUSCHI.

EHgi oCBI )KYMBICTAFBI 111€ i TeReyi (1) ety TeHaeyin
d 2W (X ) —2 d 4W( 4 .
dizl =-k"W(x,); T@W (X,) #oHe (2) KOJLIaHbIN KEJIECI JKaIIbl TYPJE )Ka3aMbl3:
Xl Xl
\ 5" (2,)-2-k?8"(zy)+k25(z,)=0
OchITeHgECYIH K LIENTIMIH ObLIaMIIa aHBIKTAHMBI3:

2=kt i—a); ki =a-(K2)
= [€1 cos(B.7,) + C; sin( Bizo) e +[C; cos(B,2,) + Cy sin( Aizo) ™ (3)

a+1 a-1

=k [, B =k, ",

o=k 77 =k %
o, = k\/l—x/l—a ) ﬂz = k\/1+ M-«

Kanmer menrimai (3) xapThUtaid MIEKCi3 CEPIIMILTI XKa3bIKTHIKKA KOJTaHAWBIK

(2, >0, 5(z,)=0):
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