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Buknaoeno cnocib 36e0ennsn kpauosux 3a0au 32Uy mpanceepCcaibHo — i30MpPOnHUX NAACMUH NPUKIAOHOT
meopii muny Tumowenxa 00 3a0auw meopii @QyHKYIll KOMNAEKCHOI 3MiHHOI. Posensnymo eunaoxu
O0ehopmysanHs nIACMUHU NPU PI3HUX BUOAX SPAHUYHUX HANPYHCEHD.

Knrouosi cnosa: mpanceepcanbho — izomponua niacmuna, Kpamogi 3a0aui.

The article presents the method of reduction of bend boundary value problems transversely - isotropic
plate of applied theory of Timoshenko type to problems of theory of functions of a complex variable. It is
assumed that the plate of constant thickness is under action of transverse stresses. Stress state of the plate is
described by the equations of equilibrium and elasticity relations. The three types of boundary conditions
defined on a curved edge plates: rigidly fixed edge; hinged edge, edge free from stress are considered. To
erect of posed boundary value problems to problems of theory of functions of a complex variable are
introduced complex variables and associated with them differential operators. The general solution of the
equilibrium equation is represented by the real part of the sum of two random analytic functions and
particular solutions of equation which are determined with particular boundary conditions.
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ne(OpMOBAHOIO CTaHy aHI3OTPOIHHUX IUIACTUH ’ ! ’
hop CTany p Ox,  Ox, ox,  Ox,
BUTOTOBJICHUX 13  apMOBaHMX  KOMIIO3MTHHX oM. oM
MaTepiajiB, BAKOPUCTOBYIOTh NPUKIAagHI Teopii, 1m0 —24—2_0 =0, (1)
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3cyBy. lllmpoke 3acTocyBaHHS 3HAXOMSITH TEOpis
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[4], BHKIaZEHO CIOCI6 3BEJCHHS KpaloBHMX 3amad CCPCAMHHOI IUIOMIMHM W 1 KyTaMd II0OBOPOTY

3IHHY TPaHCBEPCAILHO - i30TPOMHMX IUIACTHH Teopii HOpMaii 4 1 .9, , BU3HA4ar0ThCsA PIBHOCTAMMU [6]

tuny TuMomieHka 1m0 3amad  Teopii  (YHKIH
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33 p . p Q, == —+39, |; (a:1,2), (2)
mwiactun h, =+h/2 . TlpyxHa piBHOBara IUIACTHHU a \ Ox,

OIMUCYETHCS CUCTEMOIO PIBHSHB [ 5]
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B AKHX a= E/sz' , D= Eh3/12(1 Ve ) — 4acCTuHy. BpaxyBsasiu PIBHSHHSI (5,

OATHAPAYHA XKOPCTKICTh, £ - MOIYJIbh TPYKHOCTI,
G' - momepevyHHil MOIYNb 3CyBY, V - KoedirieHT
Ilyacconma, k° - koedimient 3cyBy. 3rizao (2),
piBHAHHS piBHOBarH (1) HaAOYAyTh BUTTISIAY
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BBaxxarumeMo Kpaii mIacTUHU KPUBOJIHIMHUM 3
HOpPMAJUTIO 7 1 Ayrow §. Po3risHeMo HaHOUIbII
BXKMBaHI TPAaHUYHI YMOBH Ha Kparo IJIaCTHHU:

a) JKOPCTKO 3aKPiIJICHOTO KParo

w=0; & =0; § =0, (7
ne &, 3, —KyTH HOBOPOTY HOpMaJi;
B) IIAPHIPHO OTIEPTOTO
w=0; M, =0; M, =0, (8)
i C) BUIBHOTO Bij HampyXeHb
0,=0; M,=0; M, =0. ©)

MeToa 3BeeHHsI KpaioBHX 3aja4 0 3aaav
Teopii GyHKUi KoMILIeKCHOI 3MiHHOI. BBoaumo
3MiHHI z =X, +iX,, Z =X, —iXx, 1 IOB’A3aHi 3 HUMHU
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20, =0/ox,—i0]ox, .
piBHSHHS (4) Ha § Ta ckiIagemo 3 mepmuM (@ =1):

[TomHoxumo apyre (a=2)

9, =8 +i8, =20 w+ ph’ (Aw+ap/Eh)+io].
(10)

3actocyemo 10 ¢yskuii &, i3 (10) onepariito 0,
1 y 3HaiifileHill PIBHOCTI PO3IVITHEMO iCHY

63

oTpuMaeMo 3HaueHHA 6 =—(Aw+ap/Eh), O

Y3TrOKYIOThCS 3 (hopmydioro (3).
CriBBiJHOILIEHHS TPY>KHOCTI (2) y KOMIUIEKCHIH
(hopMi 3aIUCYIOTHCS TAKUM YNHOM

_Eh
a

M, -M,, +2iM,, =2(1-v)Do_9,. (11)

0, (20.w+39,); M, +M,=(1+v)DO;

[IpencraBumo po3B’sI30K PiBHAHHS (5) Y BUMIISII

w=2ReE[¢(z)+;¢(z)]+w0, (12)

e ¢(z) , Z(Z) — JIOBUIbHI aHAJITHYHI QYHKIIL, W,

- YACTMHHHUH PO3B’A30K HEOJHOPITHOTO PIiBHSIHHS.
3riguo 3 (12) Bu3Havaemo (yHKIIIT KYTiB IIOBOPOTY

0=-4]¢/(2)+ ¢ (2) |- (Aw, +ap/En);

[¢(z)+zM+4yh2Wz)+Wz)+ia?wJ_
—-20. [WO + ph’ (Aw, + ap/Eh)] . (13)

9, =-2

+

Bpaxosytoun (13), piHocTi (11) HaOyxyTh BUTIIATY

2Eh

0, (i0.0+vii*¢"(2)) - 200, ;

My, + My, ==4(1+v)D| §'(z)+ ¢/ () |-
—(1+v)DWy; M, —M,, +2iM,, =
=~4(1-v)D| 24 () +vi ¢ (2)+ 7 (2) +i0%e0 | -

~4(1=v) DA% [ w, + uh™ W, |, (14)

ne v, =4u, w,=Aw, +ap/Eh.
Ha rpanuni L oOmacti S mepepisyroua cuia i
MOMEHTH BU3HAYAIOTHCS (PopMyTaMu

(Q+—azj; M, +iM, =
Os )
oz

5sj } (15)

0, =-Im

n

1 .
2{]‘/[11 +M,, _(Mll -M, +21M12)[

BpaxoByroun (14), maTuMeEMO

0, =L o+ [#(:)-# ()]} -0 (16

M, +iM, =2(1-v)D{~v'[¢(z)+ 9 (2) |+




Bicnux Kuiscbroeo nayionanvhoeo yHisepcumemy
imeni Tapaca Lllesuenxa
Cepis izuxo-mamemamuyni HayKu

+{z¢"(z)+ ViR g"(z)+ 1" (z)+i Z;?}[%j }Jr

2(1-v)D(M" +iM()). (17)
oWy
on’

* 2 2
© g0 _ Voo O 2= (%2
M7 +iM,’ = 4Aw0+852[w0+yh WO][@SJ .

Tyr v' =(1+v)/(1-v); oV =p

Y Bumaaky a) 3amada  3BOJAUTHCA [0

3HaXO/KEHHS TONIOMOP(QHUX QYHKIIIH ¢(z), ;((z) i

THACHOTO pO3B’sI3Ky PIBHSHHSA (6) IPH YMOBax

e 3(0) 3(0)

n 2

- -KyTH IIOBOPOTY HOPMAJTi.

Jns mapHipHO omeproro Kparo AaHi (QyHKmii
BU3HAYAIOThCA 13 TPAHUYHUX YMOB

E¢(z) + z¢(z)+ ;((z) + ;((z) =—W,;
[ #(2) 40 (2) |+ 20 () v (2)+

CnmcoKk BUKOPHUCTAHUX JKepeJt

1. Naghdi P.M. Foundation of elastic shell /
P.M. Naghdi // Quarterly of Applied Mathematics. —
1957. —v. 14, Ne 4 — P. 369 — 380.

2. Reissner E. On transverse bending of plates,
including the effects of the stress state of a transverse
shear deformation / E. Reissner // International
Journal of Solids and Structures. — 1975. —v. 11. - P.
569 — 573.

3. Awmbapyyman C.A. Tepus aHU30TPOITHBIX
mwractuH / C.A. AmOapuymsH. — MockBa: Hayka,
1967. — 266 c.

4. Xoma U.FO. O cBeneHnn KpaeBhIX 3afiad HU3ruda
TPaHCBEPCAIbHO — W30TPOIHBIX IUIACTHH K 3a/adam
Teopud (QYHKIMH KOMIUIEKCHOTO TIepeMEHHOro /
NIO. Xoma // Teopewueckas W TpHUKIAIHAS
mexanuka. — 2009. — Beim. 46. — C. 14— 18.

5. Khoma I.Yu. Representation of the solution of
the equilibrium equations for a nonthin transversely
isotropic plate / LYu. Khoma // Journal of
Mathematical Sciences — 2000. — 101, Ne 6. — P.
3577 —3584.

6. Moposzos H.®@. V30paHHbIe ABYMEpHBIE 3a1adn
teopun ympyroctu / H.@. Mopo3os. — JleHuHrpa:

2014, 3

Bulletin of Taras Shevchenko
National University of Kyiv
Series Physics & Mathematics

. 2
+ ;/@)n@ﬁﬂ(%} =—(M,5°>+iM,£_?>). (19)
A)

[IpupiBHIOIOYM O HyJIS MpaBi YacTHHU PiBHOCTEH
(16) 1 (17), oTpuMaemMo yMOBH AJIs 3a/1a4i 3 BUTBHUM
BiJl HampyXeHb KpaeM IuUlacTHHH. LluM ymoBam
MOYXKHA HaJaTh 1HIIOTO BUTIISAY, SIKIIO PO3TIISTHYTH
3HA4YEeHHA TOJIOBHOTO BEKTOpa Z, 1 TOJIOBHOTO

MoOMeHTy X, +iY, BCix cui 3riiHO hopMyI
z,=[0,ds;
L
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Bpaxosytoun (16) i (17), micns gesikux nepeTBOPEHb
OTPUMYEMO TaKi YMOBH

1 p(2)+24'(2) Vil §"(2) +
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ne »' =-(3+v)/(1-v); f(z), fi(z) — 3anani

3HaueHHs QYHKUIN; ¢, ¢, — KOHCTaHTH.
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