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THERMAL CONNECTION OF CYLINDRICAL SHELLS

Abstract. The main ratios for determining the distribution of displacements, as well as
the temperature field, bending moments and forces on different sections of the elastic
cylindrical shell during the connection process, were obtained. The law of distribution of the
intensity of heat sources has been determined, which provides for a given time a temperature
field that differs as little as possible from the given one. The stress-strain state of the heating
stage was studied for different sets of boundary conditions.

B 3amgauax mocajku BUHUKAE MOTpeda OTPUMAHHS 3a/IaHOTO TIOJIS MEePEeMIMIEeHHS, SKi
MOKHa OTPHUMATH SIK 32 PaXyHOK CHJIOBOIO HAaBaHTA)XCHHS, TaK 1 JIEKOJIH B pe3ylbTaTi aii
TEMIEPATYPHOTO MOJIsl. PO3rIsaeThesi BUMIAJOK JOCATHEHHS 3aJIaHOTO TTOJIS TICPEMICHb 3a

paxyHok HarpiBy. I[Iporiec HarpiBy mpoTikae qesikuii 4ac, sikuii Oy iemMo mo3Havata 7, . 3agada

MO’K€ CTaBUTHUCSA TOCSATHEHHS HEOOX1THOTO PO3MOLUTY TEeMIIEpaTypH B TLJI1 3a 3aJaHUil yac, abo
3a MiHIMaJIbHO MOYKIUBHI 4ac.

B mpomy Bumanky 3amaui HarpiBy 1 JedopMyBaHHS PO3AUIAIOTHCA: Ieplia 3agadya —
3HAWTH TaKUH PO3MOILT TEMIIEPATYPH B T1Ji, IKUH 3a0e31euye 3a1aHe 1MoJIe ePEeMIlIeHb (SKIIO0
1€ MOXJIMBO) a0 sKHil 3abe3meuye MoJie MepeMillieHb, IK€ MiHIMaIbHO BiIPI3HIETHCS BiJ
3a/IaHOTO; JIpyra 3ajavya — 3HAWTH 3aKOH 3MIHM B 4Yaci 1 MO0 KOOpPJMWHATAaX 1HTEHCHUBHOCTI

BHYTPIILIHIX JPKepe, sKi 3a yac 7, 3a0e31edaTh HarpiBaHHs 00OJIOHKH /10 33JJaHOT Y OJIM3BKOT

JI0 33JJaHO1 TEMIIEPATYPH .

B ToHKiii nuninapuuHiii 060moHIi ToBuHOK 2h, 1oB)uHO0 2| i pagiycoM cepequHHOT
NOBepXHi R moTpiOHO 3HAWTH TaKuil 3aKOH PO3MO/LITY IHTCHCUBHOCTI TerutoBux jkepen Wi(X,t)
(I71s1 0OCeCMMETPUYHOTO BUMAJIKY), SIKUM 3a0€3MeUnTh 3a 33JJaHui Jac n TeMIepaTypHe IMoJe,
AKe SIKHaliMeHIIe Bifpi3HseTbcs BiA 3amaHoro posmoxiny 7,(x). 3ayBaxkumo, mo 7,(x)

3a2/I0BOJIbHSIE B MOMEHT 7h PIBHSIHHIO TETUIONIPOBITHOCTI:
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1 TPaHUYHUM YMOBaM KOHBEKTHBHOTO TETJIOOOMIHY.
OCKIJIbKM CTaBUThCS 3a/1a4a JOOUTHUCS 33JaHOTO PO3IMOALTY TEMIEpaTypu Npu

MiHIMAJIBHUX €Hepro3arparax, TO pPO3IVIJIAETbCA JBOXKpHUTEpialbHA 3ajaya MiHiMizaril
MOTYKHOCTI TEIUIOBUX JDKEpesl Ta MiHIMi3alii BIAXWIEHHS TEMIEpaTypHOTO MO BiJ
3ananoro. Posmupenuii GyHKIioHA:
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ne o 1 f neski Barosi KoeQilieHTH.

3 YMOBH CTalliOHapHOCTI PO3IHUPEHOro (YyHKIIOHATY B mpocTopi (QyHKIIH cTany,
OTPUMAEMO CHCTEMY PO3B’SA3YIOUMX PIBHSHb U1 MHOKHHKa Jlarpanika, TpaHUYHUX 1 4aCOBHX
YMOB JJISl HBOTO.
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[lyxaemMo poO3B’SI3KM OTpUMaHUX AM(EepeHiaTbHAX PIBHIHb METOJOM PO3/iICHHS
smigrux: W(x,t)=Y¥(x)P(t). 3 rpaHuyHMX yMOB OTPMMAEMO CHUCTEMY OIHOPIIHHX
PIBHSHB JJIs1 BU3HAYCHHS CTAIMX IHTErpyBaHHsA. [IpUpiBHABIIN BU3HAYHHK JTAHOT CHCTEMH JI0
HyJIs, OTPUMAEMO TPAHCIEHAEHTHE PiBHSAHHS IS BU3HAYECHHS BIACHUX YMCEN O .

B pe3ynbraTi npoBeeHNX IEPETBOPEHB BUPa3 U1l BU3HAUYEHHS TEMIIEPaTypHOTO OIS,
110 SIKHAHMEHIIIE BiIPi3HATUMETHCS BiJl 33JAHOTO PO3MOALTY, MATHME BUIJIS:

T (t)= ]Z b’; (e " —e5" )(cos S.x+a,sind x).
4ﬁ n=I kn

Hesimomi koedirieHTH by BU3HAYAIOTHCSI i3 CITIBBITHOIICHHS:
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Po3pobennii anropuT™, HamMcaHa mporpama Ta MpoBe/IeH1 YUCIIOB1 TOCTIKEHHS IS
pi3HKX HaOOPIB BXITHUX JaHUX.
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