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Abstract

In the paper the problem of bending for isotropic plate with constant thickness 2h
is considered. Problems of bending for infinite plates with circular hole, when there
is put elastic body in case of approximation N=2 of |. Vekua's theory is solved. We
consider the case when the body is soldered. Obtained results compared to the corre-
sponding results obtained by plane classical bending theory.
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In the present paper the problem of bending for isotropic plate with
constant thickness 2h is considered. Problems of bending for infinite plates
with circular hole, when there is put elastic body in case of approximation
N =2 of I. Vekua’s theory is solved. We consider the case when the body is
soldered. Obtained results compared to the corresponding results obtained
by plane classical bending theory.

As well-known system of bending equations in the components of the
displacement vector will be written as following
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The general solutions of system (1) will be represented by means of
two analytic functions ¢(z), ¥(z) of complex variable and two solutions of
Helmholtz’s equations x1(z,2) — n°x1(2,2) =0, x2(2,2) —v*x2(2,2) =0
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for the complex combination of stresses we get following expression
(1) (1) _
on+o 22—2( (2)+ ¢ (2 ))+%X1(%2),
(1) (1) (1) ) _ _
0 11— 0 2+2i0 19=4p(i0%x2(2,2) — ’%—h(?%gXl(z,z)—i-
_ 77 7 27, N
+17267(2) — 2097 () + 0" (7))
0) . (0) i N ShTTTTN
O 13+10 23=p (gazXz(Z’ Z)+ 3pp (Z)) ;
2 . (2) _ 7
0 13+10 23=2u <32X1(272) 23%90 (2 )) .
Let us consider the infinite plate with circular hole with radius R, when
there put the same radius the elastic washer. The washer is soldered to
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0
the contour of the plate. The stresses are limited at the infinity (0') 3 =

0 2
M, (U) 55 = Mo, (U) &7 = 0. Denote by index ,,0” the elastic constants of

the washer, also all the elements are involving the washer.
We have following boundary conditions
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The boundary conditions will be written as following
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Let’s introduce the functions ¢(z), ¥ (2), x1(2, 2), x2(2, ) and ©*(2), ¥%(2)
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X)(z,2), X3(z, 2) by the series
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By substituting (2) into the boundary conditions and take into account
simple conditions of displacement vector we determine all the coefficients
and the functions will have the form

/
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The components of stress tensor have the form
(1) ahE !
0 = 2ap — (1+v)R? a9 + 2h(1 1,2) (KO(W) - 2K2(177’))b0 +
4(1-v) 32h 4hE
- |:((1+Z/)R2 - (1+V)R2> @2+ TR ay-
— 1 ey (Ba () — Ka(nr) — Ko(nr))bz — gty (Ka(yr) — KO(’YT))CQ] cos26;

0 )
O = 2A0 + %(10(777‘) — 2[2(7]’/“))B0—|—

2(1-v)R? 32h 4hEC 4

+h?EOV02) (12(777") - 14(77"") Io(nr)) Bz + ZW(IA'W") IO(PYT))CQ} cos20;

(1) 2h 32h 2(1—v 4h
0 rp = ~R2 2 + |:ER4 (ERQ)G'Q R4a4

— LR (Ky(nr) — Ko(nr))ba + igs (Ka(yr) + K4("}/7“)CQ} sin20;
1 I

7o, = |22 4, — 20 Ay R — an A -

_nofgy(l4(n7) — Io(nr)) Bz — 2h2 (La(yr) + I4(’y7“)02} sin26;

where

1—2v / My — M

ag = 1 (My + M), ag=— P

84



The Solution of One Problem ... AMIM Vol.12 No.2, 2007

12E°h(1 — 92)

Ay = -
0 6R2nR[EOO(1 — 12)(Iy — 2I5) Ko — 3Ev(1 — 102)
1
(KO - 2K2)Io] - 2K0h2E(1 - 1/02)(1/0]0 - I/Io)

1
" Sko(2009h2 — 15(1 — 10)) + (4viOh2nk; + 60RKo(1L — v0))RInR
[30R2INR[Ko(1 — v?) — 2v%(Ko — 2K3)]
I 15
—2Ko(1 —v)[15(1 — v)E + 2v%h?]
15
[6R2InR[E°VO(1 — v2)(Iy — 2I3) Ko — 3Ev(1 — v°%) (Ko — 2K>) )
4h(1 — oY)

X

~230°E(1 - v)(1 - ) Ko y
4h(1 — 10)
RInR(6RKy(1 — v) — 4v2h?nK1) + 2(15(1 — v)E + 2v2h?)

3E[Koh(11y — vy) + RInR(vOnhii Ky — vhnKi1y)]

ao

B — RInR(6RK(1 — v) — 4v2h2nk;) + 2(15(1 — v)E + 2v%1h?) .
O 7 T 3E[Koh(W°Iy — vig) + RInR(WOnhl Ko — vhnK Ip)]  °
_2K0(2VV0h2 —15(1 — v9)) + (4vv°2h2nk; + 60RKy(1 — v°))RInR

3E[Koh(101y — v1y) + RInR(vOnhl1 Ko — vhn K1 1y)]
+ 15(1 — v)E + 2v2h? 20102 — 15(1 — yO)RQA Ol — vl

A

@2 = 30Ehink  © 30EOhInR 0" To0mRr 0
4vh 419 Iy
by = _ PR 4+ B
0= 3ER, ™ T 30K, 0T KO

The components of stress tensor and displacement vector obtained by
classical bending theory depend only radius, while the corresponding com-
ponents obtained by theory of 1. Vekua depended on quantity %.
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