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Abstract

Determining the complete picture of the stress-strain state (SSS) of massive elements (bodies whose overall
dimensions are of the same order) requires the use of three-dimensional models.

A special case of a massive element—a parallelepiped-shaped plate—is one of the most common objects used
in technology.

A large number of works have been devoted to the problem of the equilibrium of a loaded elastic parallelepi-
ped, but it remains relevant to the present day, since a closed solution has not yet been obtained.

Existing analytical solutions for three-dimensional problems of the theory of elasticity do not allow satisfying
arbitrary boundary conditions on the faces of a parallelpiped.

In the work under consideration, for one class of boundary value problems using the method of separation of
variables and double series, solutions to static boundary value problems of thermoelasticity for a rectangular co-
ordinate parallelepiped are constructed.

AHHOTALUA

Omnpenenenue MOJHON KapTHHBI HanpspkEHHO—edopmupoBanHoro cocrosiHus (HJIC) MaccHBHBIX diieMeH-
TOB (TeJ, rabapuTHBIE pa3Mephl KOTOPHIX UMEIOT OAMH MOPAIO0K) TpeOyeT UCIIOIB30BaHUS TPEXMEPHBIX MOJETIEH.

YacTHbIN Clly4yail MAaCCUBHOTO 3JIeMeHTa —IUIHTa B (hOpMe NapauiesienuIie]l — sIBJISETCS OJHON U3 CaMbIX
pactpocTpaH€HHBIX 00BEKTOB, MPUMEHSIEMBIX B TEXHHKE.

3ajaue 0 paBHOBECHHU HATPYKEHHOTO YIPYTOTO MapalieNienuIie/ia MOCBAIIeHO O0JIbII0e KOJTUIECTBO padoT,
HO OHA OCTAa€TCsl aKTyalbHOM 10 HACTOALLEE BPEMs, IOCKOJIBKY 3aMKHYTOI'O PEIIECHUS A0 CUX IIOP HE MOIY4EHO.

CYH.IGCTByIOH.[I/Ie AHAJIUTUYICCKUC PCHICHUS TS TpéXMepHBIX 3a1a4 TCOpHUU YHIPYroCTu HE NO3BOJIAIOT YI0-
BJICTBOPATH MPOU3BOJIbHBIM I'PAHUYHBIM YCJIOBUAM HaA I'paHsX MapauiejIcnumneaa.

B paCCManPIBaeMOﬁ pa60Te U1 OAHOT'O KJIaCa IpaHUYHBIX 3a/lad ¢ MCHOJIb30BAHUEM METOAa PA3ACIICHUA
MNEPEMCHHBIX MU JABOMHBIX PAAOB, CTPOATCA PCHICHUA CTATUYCCKUX I'PAaHUYHBIX 3a4a4 TCPMOYIIPYTOCTH [1] JUIA
NpAMYTOJbHOI'O KOOPAWUHATHOI'O Mapajijiejicnuieaa.

Keywords: boundary value problem of thermoelasticity, stress-strain state, isotropic plate, equilibrium equa-
tions (without taking into account body forces), Equation of state (physical law or Hooke's law), heat equation,
Sturm-Liouville problem, method of separation of variables, double series, convergence.

KiroueBble cjioBa: TpaHUYHAS 337a4a TEPMOYTIPYTOCTH, HANPSDKEHHO—1e(OPMHIPOBAHHOE COCTOSIHUE, H30-
TPOTIHAS IUINTA , YPaBHEHHS paBHOBecHs (6e3 yueTa 0ObeMHBIX CHIT), YpaBHEHHUE COCTOSHUS ((PU3NIECKUHN 3aKOH
WM 3aKoH ['yKka), ypaBHEHHE TEIUIONPOBOAHOCTH, 3a1a4n Ll typma-JInyBuiuis , MeTo1a pa3iesieHus IepeMEHHBIX,
, IBOMHBIE PSAJIbI, CXOUMOCTb.

PaccMOTpUM TIPSAMOYTOJIBHYIO TUIMTY, KOTOPasi 3aHUMAET 00J1acTh
11 = {X0 SX<XLH Y, <Y<Y,Z,<I< Zl} ,re X, Y,Z - npsaMoyrobHble KOOPAUHATHL.
Ipu Z= 0u Z= Z Bmecte ¢ TeMmepaTypHBIM BO3MYIICHHEM 3aAI0TCS THOO HANPSOKEHHUS, NGO CMeIIe-

HUsL, OO uX coderanus. Ha GOKOBBIX TPaHHYHBIX (X =X X=X, Y=Y Y= yl) 3aJ1af0TCS OJTHOPOJIHBIE

T'paHUYHbIC YCJIOBUA CIICHIUAJIIBHOTO BHUJA.
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Ecnu temmepaTypHOe 1osie HE 3aBUCHUT OT BPEMEHH, & MAaCCOBBIE CHJIBI OTCYTCTBYIOT, TOTZIa YIPYroe
PaBHOBECHE M30TPOIHOTO TEJa B JEKAPTOBOI MPSIMOYTOJIHOM CHCTEME KOOPANHAT ONUCHIBACTCS CIIEAYIOMNMHU
ypaBHeHusiMH [1,2].

1. VYpasHenus paBHOBecus (0e3 yueTa 0ObEMHBIX CHII)
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3. YpaBHeHue TemIonpoBogHOCTH [3]
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A k03 PUIHEHT TemIonpoBoaHOCTH. BepXHblil HHICKC T YKa3bIBaeT, 4YTO COOTBETCTBYIOLINE JOJKHEI
OBITH HKCTIEPUMEHTAIILHO ONPE/IENICHBI IIPH TOCTOSHHOM TEMIIEPAaTyPHOM (T ) 0JIe, a TAKXKE MPU MOCTOSHHOM

ypoBHE JeQOopMaIU.
[IycTh M30TpOIHAs IUTHTA, OrPaHIMYECHHAS IUIOCKOCTSIMHU JIEKAPTOBOM, IPSIMOYTOJIFHOW CHCTEM KOOPIUHAT

OXYZ , sammmaer oGnacrs [/ = {Xo SX<X, Y, <Y<VY,Z,<I< Zl} . T'panuuHbIe ycnoBus, KoTopsie (Gu-

TypUPYIOT IIPYU [IOCTAHOBKE IPAHUYHBIX 33124 UMEIOT CIEAYIOIUN BUA:
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a)g:o,v:o, SyX =0, SyZ =0, wm
mpu Y =Y: 0y , ®)
b)T =0,N, =0, u=0,w=0

ayw="f(xy), u=f(xy), v="F(xy) wm
npu L =1;: PN, = Fl(x’ Y), Su=F (X’ Y),Szy - F3(X, y) o (6)
w=f(xy), S,=F(xYy),S,=F(xy) nm
dN, = F(x, y) u="f,(xy), v="_i(xy)
HpHZ—Z a)T =t(x,y), nm b)—: (X )I/IJII/I C)——l—@T—t(X y) (7
3necy | = 0,1, npuuém ZO =0 : ®i — 3aJlaHHbIC MOCTOsIHHbIE. DYHKIMU 3aaHHBIC HA TPAHSIX IUIMTHI Ta-

KOBBI, YTO Ha pe6pax IUIMTBI BBIIOJHAIOTCA yCJIOBUS COTJIaCOBaHUS.
Brenem 0003HaYCHHUS:
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HBIX, TPAaHUYHBIE YCJIOBHS MIPEJICTABUM B CIEAYIOIINM 00pa3oMm:

a)w = f, (X, y) I (u, V)Zfiz(x y) ( u)=f
b) Nz:Fil( ( oS ) ( - ) IfaI X, y) 158101
oyw=f,(xy), I\(S,.S,)=F T, (8,8, )=Fy ( WK
DN, =Fy(xy), Ty (u,v) = i, (x y) (V u)=fis (xy),

e Fl(gl,gz):%+a§yz i (gz,gl):%—%, npu stom J; = Szxmm g,=Uu, g,= Szy
umm J, = V. Ipumem, uto dysximu F2|(X y) 3|(X y)caMH — Fil(x, y), fiz(x, y)H ﬁs()(, y)

(yHKIIMM BMECTE CO CBOMMH II€PBBIMU, — a fil (X, Y) (YHKIMM B MECTE CO CBOMMH IIEPBOIl ¥ BTOPO ITPOH3-

201058

5
—_
X
<
~

npu L=1;: (10)

BOJIHBIMH PAa3JIaraloTcsi B aOCOJIOTHO M PaBHOMEPHO cxoasmuecs pansl Oypbe Mo cOOCTBEHHBIM (DYHKIUSAM 3a-
nayu[6]:
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OX
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Jlanee, B pabore [5] moka3aHo, YTO B TEPMHUYECKH OIHOPOIHOW cpene (QYHKIHIO T & o6nactu
Il = {XO <SX<X, Y, <Y<VY,Z,<I< Zl},I/ICHOHLSyH MmeToll Pyphe, MOKHO MPEACTABUTD CIIETYIOIINM
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BrIpaxkeHus A7 CMEIIeHUH 1 HaIIpsDKEHUH MOYKHO 3aIicaTh CISAYIOINUM 00pa3oM.
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, IOCTPOCHUCM CXOIAIIECTroCs 4YHUCJIOBOI'0O psAjd, MaXOPUPYIOLIECTO B 17 9TH Q)yHKHHOHEU'H)HLIC PpAAbL. COBCp-
MIEHHO aHAJIOTMYHO PEHIA0TCA U APpYTrrue rpaHUYHbIC 3a/1auu JJIs TIJIUThI.
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