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TEXHIYHI HAYKU

HO-aHi3omponHoi naacmunku. Po3e’s130k 3a0au 3anucano 6 3amKHymii
popmi, 3pyuHiii 0717 BUKOPUCIMAHHA 6 iHIHeHePHUX po3paxyHkax. Icmom-
Hy ponv 8idiepas 08iui 3acMOCOBAHULL MemO0 CKiHUeHHO20 iHIMezPaIbHO-
20 nepemeopenns lankens 1-eo pooy Ha ceemenmi [O,R] 3 n mouxamu
CNPSNCEHHA.

KnrouoBi cnoBa: inmeepanvHe nepemesopenms lunxens I-20 pooy,
UUTIHOPUYHO-AHI30MPONHA NAACMUHKA, DIBHSHHS MenionposioHOCHII,
Kpaiiosi ymosu, ymosu HeideanvHoz0 MepMiuH020 KOHMAKMY, MOUKU
CNPSNCEHHA.

ITocraHoBKa mpo6nemMu y 3aranrbHOMY BUITIAAL. Po3BuTOK i BRIo-
CKOHaJ/IeHHs BUPOOHUIITBA Ha CY9aCHOMY eTalli ITOB’ sI3aHMIi 3 IIMPOKUM
BUKOPUCTAaHHAM KOMIIO3UIIIIHMX MaTepiajiiB y pisHOTO pOAy TEXHOJIO-
TiYHNX Ipolecax, OyAiBHUITBI, pajioeneKTPOHilli, aTOMHilT eHepreTu-
i, KocMivHil TexHini. [Ipy pospaxyHkax Ha MillHiCTb KOHCTPYKTUBHUX
€JIEMEHTIB MallliH i Me€XaHi3MiB, HarpiBaJIbHUX IPUCTPOIB, a TAKOX Ce-
pen 6araTboX TeXHIYHUX 3a/ja4 BUHMKAE HEOOXifHICTh y BUBUEHH] TeM-
IepaTypHUX IMOMIB i BUKIMKAHUX HUMM IPY>KHUX HAIIPYTy B KYCKOBO-
OIHOPIJHMNX TijIaX, AKi CKIaJalTbCA i3 NEKiIbKOX MaTepiajiB i MalOTb
pisHi ¢isuKko-MexaHiYHI XapaKTepPUCTUKIL.

AKTya/IbHICTb BMBYEHHS KPallOBMX 3ajjad [/ PiBHAHD TEIUIONPO-
BifHOCTI mapabonivHOro TNy 06yMOBJIeHa iX (isuuHMM 3acTOCyBaH-
HAM B MOJIEJIIOBAHHI TaKMX IPOLECIB AK NMONIMPEHHA TEIIa B HEOJHO-
PifHUX CepefoBMILAX, TOPIHHA B PAKETHUX ABUTYHAX Ha TBEPAOMY IIa-
MBI, IPU JOCTI/PKEHH] Tp067IeM aTOMHOI eHepreTUKM i Oe3IeKn aToM-
HUX pEeaKTOPiB.

AmHani3 ocTaHHIX FOCTiIKeHb i myOniKaniii, B AKMX 3aII04aTKOBa-
HO BHUpillleHHA JaHOI Mpo6/1eMu, Ha AKi ONMUpPaTbca aBTOpu. OgHNM
i3 e(heKTBHMX METOJIB, AKNII TOPSA 3 YNMCETbHUMY METOAAMMY YCIIITHO
3aCTOCOBYETbCA CHOTOJIHI JI/II MAaTEMAaTUYHOTO MOJE/TIOBAHHA KPailoBUX
3ajiad piBHJAHD TEIUIOMPOBIZHOCTI MapabONiYHOTO TUILY € METOJ iHTe-
rpa/IbHNX HepeTBopeHb[l, 2]. Y pobori [1] mobygoBaHO CKiHYeHHe Ii-
O6pupHe inTerpanpHe nepersopenns Tumy Eitnepa — @yp’e (Korroposu-
4a — JIebeneBa) Ha cerMeHTi [R,, R,], TOMY OTi4YHUM IPOFOBXXEHHSM €
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TEXHIYHI HAYKI

3aCTOCYBaHHA iHTerpajbHUX NEPEeTBOPEHD /10 BU3HAYEHH:A CTPYKTYpU
CTalliOHAPHOTO i CTAaTMYHOIO TEMIIEPATYPHUX IIOJIiB.

Mertoro cTarTi € T06YA0Ba PO3B’A3KY 3aja4i IPO CTPYKTYPY CTa-
LIOHApHOT'O TEMIIEPATYPHOTIO NOA i CTPYKTYpPy IOPOJKEHOTO CTalli-
OHAPHMM TeMIIePaTyPHMM I10JIeM CTATUYHOTO TEPMOIIPY>KHOTO 0/,
3MOJIe/IbOBAHOI B CyLiNbHIN (n+1)-CKIafgoBiil HUIiHAPUIHO-aHI30-
TPOIHI IVIACTUHI, IPUYOMY PO3B’A30K Oflep>KaHUIl Yy 3aMKHYTIil
dbopmi, 3pyuHiit A1 BUKOPUCTAHHSA.

Buxmam ocHOBHOro MaTepiany JOCHigKeHH.

CrauionapHi Temieparypsi nond. IloctaHoBka 3agadi.

PosrignemMo 3afady mpo CTPYKTYPY CTalliOHAPHOTO TeMIIepaTyp-
HOTO TI0JIS1 B CYLI/IbHIN 6araToCK/IafoBiit LyIiHAPUYHO-aHI30TPOIIHI
wiactuHIi. [To6ygyemo obMexxeHN Ha MHOXKMHI

r:re(0,R)U(R,R)U..UR,R,. )=

In = n+l

U(R R) R,=0,R, ,=R<

j-1

PO3B’SI30K CeIapaToOpHOI CUCTEMM CTAlliOHAPHUX PIBHSIHB TEIUIO-
MPOBiJHOCTI B MOJAPHIil CUCTEMI KOOpAMHAT
d 1d

X §]Tj(r)—ﬁ(r),j—1,n+1 1)

3a yMOBaMI Heilea/TbHOTO TePMiYHOTO KOHTAKTY [3]

d .
bf E } ]+1(r) = O’] =Ln,
r=R;
2
d]; d711+1 _ _ i]url
ar U dr » =0v, = KJ
Ta Kpa]?[OBI/[M]/I yMoOBaMM
dT .
dr _O [ o +B" IJ n+l1 "“_R gr (3)
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TEXHIYHI HAYKU

KpaitoBy 3apmauy (1)-(3) po3p’shkeMO MeTOHOM CKiHYEHHO-
ro IHTErpajbHOrO IepeTBOpPeHHA laHKenda 1-ro poly Ha CErMeHTi
[O.R]=[O.R,.,| [2].

Busnaunmo BenmunHy i PyHKIII:

C,=1C .:v.>0,0k =(@ 1) "N g, = a; (G2
Ukl(q/_;R ) ( +]‘)1 (qp I (q]sR ) bkq]sl (q]sR )

Ui (q,R)= (b 4 )N, (4, =Ny(q,R,)—b,q;;N,(q;R,);

dly(q,r)
Ufll(qstk)E Odr] rsz:_ql'sll(q]'st);
dNy(q,(r))
U;z( R)= Od}’{ = —q;;N,(q;R,);

U (q,,R)=1,(q,,R);US(q;R,) = Ny(q;,R,);
Uy, (qj'st) = _quj's11(qj‘st),
U (q,R)=—vq;N,(q;,R,);
Ve (@ R @y 1.sR) = UL (@ ROUSY (1 R —
_Ug(‘IksR )U (QkHSR )-
TyT Xg € KOpeHi TPaHCIIEH/IEHTHOTO PiBHAHHSA
A N=UE"(q,, R (4R 4R 30, Ry 3Ry 34, R G, Ry —
U3 (q, RW" (4, R4, R34, Ry, 43R, .10, R, q,, R, ) = 0
SN =PL(gR,.4,R,);
SONZWNGR L GR, 6, Ry .43 R Ry G R = “)
=S @R R4, Ry R0 Ry Ry ()X
(k)(‘bc Rsq. R~ ﬂ)21;)(qk Ris G 1 R >
x (g R, @R G Ry s @5 R 53 q (R 1@ R, ),k =2,n;(k)=1k; j=1,2.
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SIK1mo BBa)kaTu, 1110

Vi(rh) = [ ”;;“]1 (@,7):

- ®)
o 2Xm - .
Vk (r’>\s) = [ l_IlﬂTH][w(zk 1)(>\s)10(qksr) - wgk 1)(>\s )NO (kar) >
Vo (rX) =0 O (4,1, =0 NNy (G,1,7)-
TO CIeKTpasibHa QYHKIIis
n+l
V(X)) =3 V.(rhX)0(r—R _)O(R, —1), (6)
k=1
a 11 KBajpaT HOpMI
) n+1 R, )
VXN =Y [ Vi X\)Fordr, Ry =0.R, = R. ()
k=1 R

Busnaunmo npsime H g, ;i obeprene H, ! .. CKIHUEHHE {HTerpanbHe
nepeTBOpeHH: [aHKkens 1-ro popy Ha cermenTi [0,R] 3 n Toukamu crips-
JKeHHA 3a IIpaBUIaMIL:

R

Hg, [f(N]= [ FV(rNgoyrdr = fi; (8)
Hyl (1= 5 £ 202) - ey ©)
=1V (r, x5)|
n+1 Ry
ool o|=$ e [ [ Lol
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TEXHIYHI HAYKU

XV, (r,Ng)o.rdr = _>\2va 10,44 0;:;11 R V(R N8k —
2

—zm f FWV,(r g rdr. (10)

3anuiemo crucremy (1) B MaTpuy4Hiit Gpopmi:

d> 1d
[W‘F;E_X]Z T,(r)
fi(r)
d> 1d ,
[W‘F;%_Xz T,(r) _ 5(r) ‘ (11)
d2 ..... .1“.4’ .................. fn+1(r)
{di’ +— d Xn+1 Tn+1(r)

3o00pasumo oneparop Hg, ;, mo pie sa npasuiom (8), y Burszi
OIIEpPAaTOPHOI MaTpuLi-pAKa

R R,
HSn’,[...]:[f...Vl(r,XS)clrdrf...Vz(r,xs)olrdr...
0 R
R, (12)
f V,(r,X\g)o, rdrf Vo, >\S)0n+1rdr]
R

n+1

3acToCyeEMO OnepaTopHy MaTpUII0-pAROK (12) 3a mpaBMIOM MHO-
JKEeHHsSI MaTpuilb 1o cuctemu (11). CKOpI/ICTaBIHI/ICb toTroxkHicTio (10),
OZIEPXKYEMO PIBHAHHA NP o, =, =...=q,,, = 1.

S P I RqR
E 1:(>\S +1; +X]') E :f]S n+1 |4 +1(R Ns)- (13)
]:

IIpunyctumo, 1o

2 .2 2 2
max{xl,xz,...,xnﬂ} = W1
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) 5 ) . 2 _
Ockinbku x,,,—%; <0 m1a j=1n, 1o, moxnmapum -, =0,
NG = Xr21+1 —XJZ- st j=1,n, piBuaxus (13) sanuieMo Tax:

(>\§ +X3,+1)TS = fs +RYV, +1(R >\s)(0‘;2+1) 8- (14)

Y piBHOCTAX (13), (14) HPUIHATI HO3HAYEHHS:

n

n+l +1
T, :Z;T].S f T.(r)V,(r.\g)o rdr,
]: =

j=

n+1

Zf]s _Z f F[(nV(r,xg)o rdr.

I3 piBHsAHHA (14) 3HaXOANMO (bYHKLIiIO

fS +1(R >\S)
e+t o N+ a) 8r-

(15)

T, =
Ockinbku cynepnosunis oneparopis Hy, ; i H! . € ORVHVYHMI

omeparop, To oneparop H,: .7 300pasnMo y BUIIAZ] OIepaToOpHOi Ma-
TPUIi-CTOBIIIA:

Si V)V )|
e 2 Vo x Vo)

j:jl V,a X))

(16)

3acrocyemo o matpuui enementy [T], ne dynxuia T, o6uncmo-
€TbCs 3a mpaBwIoM (15), omepaTopHy MaTpuIO-CTOBIIENb (16) 3a mpa-
BIJIOM MHOYXEHHSI MaTpHUIlb. Y pe3y/IbTaTi eleMeHTapHUX IIepPeTBOPEHb
OTPUMAEMO PO3B’ 30K KparioBoi 3agauyi (1)-(3):
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TEXHIYHI HAYKU

n+l R,
T]'(r):an(r)gR +Zl f Hjﬁ(rap)fm(p)gmpdpajzl,”+1, (17)
"= Rmfl

Y piBHOCTAX (17) BusHaveHi ¢pynkuii [pina
W ()= < Ro, .V, ((RX)V,(r, >\s) i=Tnti. (s
= PVEONEE | L4

HOPOJPKeHi 3aJaHNM TEeIIOBUM PEXVMMOM Ha ITOBEepXHi ImacTnun ¥ = R, i
byHKii BIUMBY

H. (r p):i Vj(r)\s)vm(p’xs)
O )V

AKi TOPOJKEHi €0 HellepepBHO PO3IO/iNIEHNX TEIIOBUX [KEPETIL.

BigmiTimo, mo mapamerpn o 1, ”*1 i b, MO3BONAITD BUNIMNTY
OesnocepeHbO i3 3araJIbHUX CTPYKTYP 6y;[b-5n<1/u71 IPaKTIYHO BayXK/IN-
BUII BUTA/IOK (Y MeXaX 3aIIpOIIOHOBAHOI MOJIeTTi).

2. Crarmysi TepMOIPY>KHI OMA.

Y "aBauTaxkeHin (n+1) cKIagoBiil IIACTUHII, 10 BOJIOMIE LIMIiH-
APUYHOIO aHI30TPOII€0 MO BiJHOIIEHHIO 10 MPYXXHNUX CTAINX (Xapak-
TePUCTUK MaTepiajy), CTaTMYHe II0/Ie HANlpY>KeHb, IOPOIPKEHe CTallio-
HapHMM TeMIIEPATyPHMM II0JIeM, Y IPUITYIIEHHI, IO 3a/la4ya IPY>KHOCTI

OCeCcHMeTpUYHa, ONUIIYTh PYHKILIT [3]

d+ PP.J
r

=, k=1Ln+1, (19

! “T.(r)|,

(I") E g

rr]

dr

(20)
u;—alwiT(r), j=1n+1

2

dn,

Wf(r) E* Vrg.j d

Oynkii u,(r) € po3B’A3KOM CerapaTHOi CUCTeMM PiBHSAHDb PiBHO-
Baru B mepeMileHHsX [3]
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|l 14 ®
BH][u]] |

i el U :F].(r),jzl,n+1 (21)

3a yMOBaMI i/Iea/IbHOr0 MEXaHIYHOI'O KOHTaKTy

[uj(r)_uj+1(r)]r:R =

22
d + ro,j . i ro,j+1 —g] ( )
drr |7 Uildr roo|
r=R:
]
Ta KpailoBMMI YMOBaMMI
du Q —
1 _ —n+1 Qan+l _
7 - 0 +B +1 - gR' (23)
r=0 r=R
Y piBHOCTsX (20)-(23) mpuitHATI MO3HAYEHHSI:
>< dT] 0 T(r) E,
j 0 _ % 00t 2779 .
F(r)= — 0y =, Q= Oy R O K E
]
E, . E. _
J+1 T . .
= E’ A e
*J re.jer.j
ES
z] ](R ) M] t]+1 ]+1(R ) OLl] Ji pJ]A()Lt/‘-#lzsz]‘Jrl’
ot At
octj_ = oc,j +er.0c4,j,oc*j = (x% +v@r7jurj,
Er], E Mo,uyni IOHra I po3TAry (CTUCKY) B pajia/IbHOMY 1 TaHT€HIlia/lb-

H0My HaanMKax OLr s 04 - TeMIlepaTypHi Koe]illieHTH TiHITHOTO pO3LUIMpPEeHHs

B LIMX HaIpsAMKax: v or ],V ro.j koedinient Ilyaccona; T](I‘) 06YNCITIOTBCS 32
dopmynamn (17).
ko mwractuHka (onHa i3 CKHa,[[OBI/IX IUTAaCTUHKM) i30TPOIIHA, TO
— — T —
Vg = Verj = Vi =0 = OLII’OLI OL* — (1+V ),
_ _ N _ 2yl
=0,E,;=E, =E;x,=LE, =E(1-v}) .
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TEXHIYHI HAYKU

Po3p’s30Kk kpaitoBoi 3amaui (21)-(23) mobyayemMo MeTOmZOM CKiH-
YEeHHOTO TiOpUAHOrO iHTerpaabHOro repeTBopeHHs laHkens 1-ro popy
Ha cerMeHTi [O,R] 3 1 TOYKaMM CIIPSDKEHHS.

Busnaunmo BenmunHy i PyHKIII:

-1
CzHum
45 =C; 85,/ =1n+1,8=1,2,3,..
Rj;n(qj'st) = ij(quRj); Uﬁj,ll(quRj) = Nkj(quRj)’
U r{;;zl (@;5R) = R; (5 + v, M (a;sR) = sl 1(45R)),
Ula(qsR) =R (5; +v,, N (4;sR) = q;sN, 1 1(q;sR)),
Ul i0(@05R) = T (@50 5R) U 1 12(0505R) = Ny 1 (d,,15R);

('Qj+1 + Vw,/ﬂ)R;lij+1(%‘+1,st) - q/>1,sN.ij+1 (Q,'+1,SR/)]§

2

€, =1GC,; = =

U.ij+1;22 (‘1/‘+1,st) =W,

w, wHL Im(QJSR i1, sR )= U] 11(q}sR )Un +1; zz(q/'ﬂ,st)*
_Uﬂ 21 (CI,SR )U]m+1 12(CI,+1 SR ), =
(H)E(H)"H:{HL,HZ,...,HMI&"H},{Hl,ﬁ2,...,IQ/}E(H)/; (m)=123..m,
Wi (@R @5 R, ) =V (@R R) =), (B), 1=1,2,

Wi Bs) =0 (@isR@osRy s @osRo s G5 Roseoes s Ry G sR,) =
= W o (@isRy s GosRyseees @y 1 Ry 13 Gs Ry DV o 3 (s R @i s R, —

_w(n)m‘l(qls Qs Ry 1 s R 15 Qs m—])"‘b&m,an‘Zj(quRm’qurLSRm)'

Tyt B - yTBOpIOI0OYi IMCKPETHWII CIEKTP KOPEHi TPaHCIIeH/IEHTHO-
IO PiBHAHHA

A(K)»n(B) Un+1 22(‘1n+1 n+1)w(h)2(q] R.,q,R,q,R,,.. ,an,nanR)
_U'l+122(qn+l "+l)w(h)l(q1 1,6]2R1,512Rz’ 7ann’qn+1R) 0. (24)
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HasBuictb ciextpanbhoi dynkuii W, (r,8,), kBagpaTy ii HOpMu

" (185 )" JI03BOJIsIE BBECTH B Jlif0 CKiHyeHHe pame HY,), io6epHeHe
H" inTerpanbHe neperBopenHs [ankens I-ro poxny Ha cermenti [0,R]
3 11 TOYKaM COpPsDKEHHS 3a mpaBunamu [2]:

HLFO1= [ FW,, (r89)o(rdr = fis 25)
) (r,B5)

HO [f] =50 f 00 Yoo lBs) _ iy (26)
S UGN )

ntl

HE), [X(MB, [£(]]= 202 f B, [£()]W,,;(r,8;) o rdr =

_*Bsfs +Cn+10,,+1R(0422 )7 VV(K);nH(R’Bs)X (27)
n 1d n+1 n -
o LB SR, R 80E,
r=R j=1

—n+1 —n+1 :
Axwo an =0,8, =1,T0 MaeMo 3ajjlaqyy B IepeMIlllEHHAX, TOOTO
+1
TIIepIy KpalloBy 3a/jauy; AKILO 3K 0422 =1, BZZ =RV rom1 TO MAEMO TIPY-

Ty KpajfoBy 3ajjady — 3ajjady B HaIPy>KeHH:X (Mexa r =R, = R 1iac-
TVHKY HaBaHTaXXeHa).
3anumemo cuctemy (21) B MaTpuyHii popmi:

N

o

& 1d w ok

[ﬁ+—d_—§ U(r) |_| B

r° rdr r o ’ 28)
. 1d ........ 2 .......... F, .. (r)

K‘n

[W"‘;dr r2+1 U (r)

306pasumo omeparop HJ),, mo gie 3a mpasmwioM (25), y BUITIAAL
OIEepPaTOPHOI MATPUILi PAMKA:
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TEXHIYHI HAYKU

Ry
H{)[.]= f (K)l(r,Bs)olrdrf...W(N);z(r,BS)oz rdr...
Rl

o ) 29)
f Wi (75 BS)Gnrdrf...W(K);Hl(r,Bs)onﬂrdr .
RH

3acTocyeMo 3a IpaBUIOM MHOXKEHH MaTpPUIlb OIIEPATOPHY MaTpu-

I0-pARoK (29) mo cuctemn (28). Y pesyanaTi e/leMeHTapHIX [epeTBO-
penb i TotoxkHocTi (27) ipu C; =C; =...=C;,, =1 orpumaemo anrebpa-
i4yHe piBHAHHA:

n+l

BSZU}S —I—Zo,R (V)J(R]ass)gz

n+l

S (30)
:ZF/S —oniR(a2 ) WK‘);nJrl(R’BS)glR.
=1
B anre6paiunomy piBHsAHHI (30) IpMitHATI TO3HAYEHHS:
fU (r) (K)/(r Bs)glrdr F/s = fF(r) (h),(r’Bs)X
xU]rdr_u o/ [RT(R)W,,;(R.85)— R T,(R; )%
(K)/(R/ 1’65 fT(r) [#—’_;W/(R)i/ +TIX
(N)](r BS)]c,rdr
HKmo MMO3HAYUTH
& %ﬂ j Ty ) Wi (1Bs) = €0 (.85);
n+1 n+1 !
ZU is = Us’z f T (P)E(R)J(P,Bs)clpdp (K);s
J=1 R,
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1 BBaXXaTH, 110

—n+l 4

81r = Q22 0%”,1Tn+1(R), (32)
TO piBHAHHS (33) MaTuMe BUTTISL
B;Us = (I)(K);s. (33)

SAxmo BigMoBuTHCA Biff piBHOCTI (32), TO B IIpaBiil YacTNHI piBHAH-
HA (33) 706aBUTHCA TOTAHOK

- —ntl —ntl
O-"HR(OLZZ ) 1W/(K);n+l(R’BS) 81 — Q22 (Xt,,‘,TnH(R))' (34)
3 piBHAHHA (33) 3HAXOAUMO, 1110

Us = Bgzq’(@;s. (35)
Ockizbku cynepnosnuis oneparopis Hy), ta Hy') € ogvHuaHmMit

orepaTop, TO

S W (B 0]
S W3 [Wi (8]
1 . (36)

Hg, 1=

3acTOCYEMO OIEPAaTOPHY MaTPUIIO-CTOBIELb (36) 3a MpaBUIOM
MHOKEHHs MaTPUIlb 10 MaTpulli-enementy (U], ie U, BusHadeHa pop-
Mynoto (35). Y pesynbraTi eleMeHTapHUX IIepeTBOPEHb Ofep>KUMO
PO3B 130K KpaitoBoi 3amaui (21)-(23):

ntl RJ

U, ()= [ T,(0)H s (r:p)osp6lp; m=Tn+1. (37)

J=1 R,
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Tyt 6epyTh y4acTb pyHAaMeHTanbHI QYHKIIT crcTemu (21)
= ‘/I/(H);m(r7BS)E(n);j(p’ Bs) = 1nl
S=

H(K);mj(r’ p) =

t]

> ,n+1.
LB W, (8| (38)

SIkwo B mpasiit yacTuHi piBHAHHA (35) Oyje NPUCYTHIN JOXAHOK
(34), T0

ar1 R

U, ()= [ T,(0)H,,.;(r.p)ospdp +
j=1 R,

(39)

_ —nil . > Wiyt (R,B)Wi (75
+0n+1R(g1R —oczzﬂont T,,H(R))Z (e “2( Bs)Wooy 2( BS).
ST B W8y

i1

BipgmiTmo, mo piBHicTb (32) Mae Miclje y BUIIaAKY APYToi KpaoBoi
3a/ladi — 3a/1a4i B HaNpy>KEeHHAX.

BucHoBOK. 3a pesynbTaTaMiu IIPOBEEHOTO JOCTIKEHHA B po0OOTi
B 3aMKHYTiit ¢popmi mobysoBaHMiT po3B’A30K 3ajadi PO CTPYKTY-
Py CTallioHapHOTO TEMIIEPATYPHOTO NONA i CTPYKTYPY OPOJ>)KEHOTO
CTAalliOHAPHUM TEMIIEPATYPHUM I10JIEM CTAaTUYHOIO TEPMOIIPY>KHOTO
110714, 3MOJIe/IbOBAHOI B CYILIi/IbHI (n+1)-cknamoBiit UAIHAPUIHO-
AHI3OTPOIHIN IaCTUHILI.

HanpsaMkamMu nopanbmmx FOCTiAKeHb BOAYAE€TbCS PO3IIAHYTU
HAVOINbII BXMBaHI Ha IPAKTUII BUMIA[IKM IBOCK/IAZIOBOI Ta TPUCKIIAO-
BOI IUVIACTVHKMY, SIKi BOMIOAIIOTH UVJIIHAPUYHOIO aHi30TPOIIIEL0.
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Bboposux O. B., Tpackoseuxas JI. M., Cmonens I. fI. CTaTudeckue
TEePMOYIIPyTHe MO B CIVIOUIHOI MHOTOCTOIHON IMINHIPUIECKN-
AHU30TPOIHOI IIACTUHKE

B pabote pemnreHsl 3ajaum O CTPYKType CTAlMIOHAPHOTO TeMIIe-
PaTypHOTO IO/ U CTPYKType MOPOX/EHHOTO MM CTaTN4YecKoro Tep-
MOYIIPYyroro Ioss Hnpu Hambosee oOIMX, B paMKax KIacCUYeCKOl
TePMOJVIHAMYKY, TPEATIONIOKEHNAX IS CIUIOMHOM (n+1)-cocTaBHOII
LVIVHAPUYECKN-aHU30TPOIIHOM IMAacTUHKY. PemeHne sajad 3ammca-
HO B 3aMKHYTOI ¢opMe, yIOOHOII /I MCIIOTIb3OBAHNUSA B IHXKEHEPHBIX
pacyerax. CylleCTBEHHYIO PO/Ib ChITPas JBAXK/IbI IPMMEHSIEMBIIl METOJ
KOHEYHOT'O MHTerpaibHOro npeobpasoBanus [ankens 1-ro pona Ha cer-
MmeHTe [O,R] ¢ n TOuKamu conmpspKeHMs.

KnroueBbie cnoBa: unmezpanvHvie npeobpasosanus lankens I-2o
p00a, UUAUHOPUHECKU-AHUSOMPONHAS NAACMUHKA, YpABHeHUe Mensio-
nposooOHOCMU, Kpaesvle YCI08US, YC/I08US HEUOeATbHO20 MePMULECK020
KOHMAKmMa, Mo4Ku CONPAHeHU.

Borovyk O. V., Traskovetska L. M., Stopen G. ]. Static thermoelastic
fields in solid multicomponent cylindrical and anisotropic plate

Nowadays the development and improvement of the production
closely deals with the wide usage of the composite materials in various
types of technological processes, construction, radio electronics, atomic
power engineering, space engineering. During the strength calculations
of the parts of machines and mechanisms, heating devices and in many
technical problems it is necessary to determine the temperature fields and
evoked by them elastic tensions in piecewise-uniform bodies which are
composed of several materials and have different physical and mechanical
characteristics.

The actuality of the researching of the boundary problems for the
equations of the thermal conductivity of the parabolic type is explained
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by its physical appliance in the modeling of such processes as heat
conduction in non-uniform environments, burning process in rocket
engines with solid fuel, during the researching of the problems of
atomic power engineering and safety of nuclear reactors. This problem
is so important due to the wide usage of composite materials which are
the non-uniform (piecewise-uniform) thin shell elements of the parts.
The problems of heat conduction (stationary and non-stationary) were
researched for the isotropic and for the piecewise-uniform isotropic thin
shell elements of the parts. In most cases it was assumed the presence of
one surface of conjugation with ideal thermal contact and absence of the
heat sources.

The solution and researching of the quasi-static and dynamic
thermoelastic problems was provided both in classical and generalized
thermomechanics only for the uniform objects.

Problems about the structure of stationary temperature field and
structure of descendant static thermoelastic field at the most common
assumptions according to the classical thermodynamics for the solid
cylindrical anisotropic plate with (n+1) components are solved in the
article. The solving of the problems is given in the closed form which is the
most convenient for the usage in engineering calculations. The essential
role belongs to the method of the Hankel finite integral transformation of
the 1* order which was applied twice on the segment [0,R] with » points
of conjugation.

The importance of the received results is that the analytical formulae
which describe the solution of the problems can be algorithmized and
can be used in engineering calculations within the suggested model.

Key words: Hankel integral transformation of the 1* order; cylindrical
and anisotropic plate, equation of heat conduction, boundary conditions,
conditions of imperfect thermal contact, points of conjugation.
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