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PacomatpuBacTes VAPYIOMAZCTHICCKGS COCTUNHIE OPTOTPOIHOH TON-
CTOCTEHHOM IHAHHAPHYCCKON TPYOH NOJA COBMECTHEIM BoajleficTBHeM pas-
HOMEPHO PACTHPCISTCHINIX HOPMAMLILY I LACATEALHBIX CHI HE BHYTPEH-
HEfi W BHEUTHER MHAHHAPHYECKHX [I0BEPNHOCTAX, PACTACHBRIGUIINY OCEPHX
CHIT M KPYTHILAY MOMEHTOB, UPHIOMNERNL ;T Ha TOPIEBLX CEYEHHAX, 3 TaK-
JKe  YOPYTrondacTHUECKoe cocTORHHE AHNIOTPOOHON JAHEHON ROHI9ecKol
TPYOR [PH PABHOMEPHIIX HOPMAABHLIX 1l KACATEALAMX chiaax, AeHCTEYIO-
UIHX HA BHYTPeHHE[ 1 sHewsed Gokonny nosepxroctas. Fiassse ocn
WTPOITHE TPHEHMAIOTCH COBNAAOUEME ¢ COMIL, CONTRETCTBEHID, [LIIN-
ApHHecKOl W epepHUeCRON CHCTEMBl KOOPAHHAT,

[penensnoe cocTomite aHHIDTPATHEY LHIHIGIPUMECKIY TPYO pacesMot-
peito B paborax [1—5]. B patore [6] nayueno VOPYTOIIACTHYECKOE COC-
TOSIHIE AHHIOTPOUHOH WHARBAPHYECKON TPy not JlefieThies pagioMep-
HOTG BHYTPEHHETO M BHewlliero japiedus. [lpeternioe coctofife snHs0-
TponHO# Konuueckod TpyOn pacemorpenn 8 pabore [7], a a [8, 9] no-
CTPOCHBL PEUIEHNS COOTEETCTBYIOILNN VIAPYTOMIACTHHECKHN 3a4ay a9 HE0-
TPONHOR UHJHEAPHYECKO] W ROMHYeCKoit TPyo.

§ 1. ¥npyronnacTHieckoe COCTOAHHE OPTOTPONHOH UHANHApPHYEC-
KoM Tpyim

MaTtepuaa TpyGn NPHHEMAEM HACAABHO-MLIACTHICCKAM, HECHKHMAEMEM,
VAOBJACTRODAIONIAM  CONTHOMWENUAM TeOpHT  YNPYyTOmiacTHUeckuy  Aedop-
Mauuf # ycaoeHio rekyuecty Mudeca-XNuaaa.

Otk z maanHApadeciol KOOPIHHATION CHETEMEL
NPOBOANM 00 OCK TPYOsl TAK, 4TOOH NACCKOCTE =0
NPOILTE [0 CEPRAHHUOMY NONEpRuUNOMY CeueHHin,
[oanmuTeistos Hanpasteane § cuntaem npoTHE
ppauleHus dacoeoil eTpearn (dur, 1),

Ha suyTpensedl r=a 4 Ha sHewrell r=20 un-
JAHHTIPHIECEHX MEORZPXHOCTHN 3A1deM COMTHETCTRER -
O AHAYeHHR BHREIHHX Q0

=—p, —§ =581 we=ht  (L1)




Ha TOPIEBHIN cedeHHAx Z==-[ nNPWICHEHL OCeRble PacTATHBAOLILHE
8l N* y kpyrawme momentet M*®. CoOTBETCTBEHHO NMPUAMMAEM HH-
rpaibHBe YCADBHS
b b
% |ardr=N"*, Eﬂfmr’dr::ﬂ{* (1.2)
él L1

B JEBHCHMOCTH  OT BENAJ  KPYTHULEIO MOMEHTH B HHTCHCHBHOCTH
BHEWHAX cH, TIRCTHYceRte AepMaiting MoryT BRePBLic NORBIATECA Ha
PeHHeR Wi Ha BHeulHel nopepxHocTAx TPyOW. [lonaraem, wro, na-
HHEA ¢ HEKOTOPOIO YPOBHA WHTCHCHBHOUTH BHEUTNNX CHa o 1PN cpan-
! 0 HEDOJLILOM  KPYTHIEN MUMCHTC, ¢ BHYTPEHHER (OBEpPXHOCTH
PYOBL pacnpocTpuHsetey aacTHdeckas sona, Mexoas s xapaxrepa
CAeHOpMHpOBAHEA TPYOL, ToAdaraeM, Mo TeH3op AeOpMAalig Kak B JIac-
THHECKDR, Tak W » VIPVEON J00EX 1 3aBHCNT 0T NPOAoALHON KoopIinHaTnl
2 TPAHHMHAN POBEEXHOUTI, MEMAY MAACTHYSCKGR M VIpyrof s0maMi, Ha
EQTQP HCcAeiyer colUingath YoAoBIY COUPOAKCHEY PEeHHi Anvx cocel-
' FOH, CCTECTHENHU, (I[HHIMBETEH 1A PHYECKO (are. 1),

B mmactaseckofi 3oHe @=ilc=p WOMIOHEHTH HATPSGRERNd n nepemes
I_!JQEHRFI NPEAeTAaBHM B CACEVIGUIEM BRI

Gr__P_l_H(F_'_ G i - ﬂ.'.f" JI{F'—'G} ‘-—-— ﬂf?' Trp== a:

r

st o [(F-0A+(F + OB |, atoc L
r

P
2y =aitw [ ems (L3)
r

-] ; ¢ dr
g —Ar B, ﬂ=EL+Ciz—LfE &l

r g G N w r

p
w=1DN4 EAz.——I [E'dr
M w

{1—= =2 'M-—'EBJ’N}IIE
I{F+G+4de‘ + EIF—-UHB—- A {F+a;32— —LLC*

172

F=FlA, G=0y/d, H=H A, L=L;, M=M3, N=Nﬂ—1
"I"'=Fuan"|"(}nﬁn+HuFu

B, C, D, E—npoussoisune nocroruuse, Fo Gy, My Ly My, Ny—na-
PH l'IJ_I._ﬂCTIf':IeCI{ﬂH AHHIOTPONNN, & r=pg—rpaaaanas Mesly 1Jac-
KON 1 ynpyToll 3oHAMH HARHIPHIECKEN NOREPXHOCTE, NOAOKENHE

27
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§3. Buieoa OCHOBHBIX YPABHEHHH, ONHCBIBAWLIKY YNPYIOMAACTH-
MECKOE COCTOSNME OPTOTPONHON Konuueckoli Tpydu

Matepran TpyGn TPHIHMACM OPTOTPONMLIM, HECHHMAEMEIM, HASA1E:
HO MAACTHMECKHM 1 YAOBJICTBORARIIHM YPABHEHHAM TeOPHH YTIPYTOITACTH-
geckux deopmanni, [Toaaraem, uTo npit ONPELCASHITRIX HOMONHALINY
BHEUIHHE €W/ BOKPYT KOHHUCCKOH NOBEPXBOCTH =2 obpasveTesn mAACTH-
UecKa®s 30Ha, OTPANHYEHHAR NOBEPXHOCTHIO b=+, nopaexaliedl onpeneac-
HHIO B Xode peumeiis sajgayy, Ha rpanisiHoll NOBEPXHOCTH MEHILY nmacTil-
qeCKON W YUPYIOf 30RaMI HMCIOTER VOJIOBH CONPRAEHINR, & Ha BHYTPEH-
Hell 1 1A BHEIHE HOSEpXHOCTAX J@MaN0 couTBeTCTRENNG (cprr. 3}
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§ 4. ¥npyronaacTHYecKne COCTOAHHE TPAaHCBEPCANLHO H3OTpOIN-
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THE ELASTOPLASTIC STATE OF ANISOTROPIC
CYLINDRICAL AND CONICAL TIUBES

A. G, HACOBIAN, M. A ZADOYAN

Summary

The elastoplastic state of an orthotropic thick-walled cylindrical
tube under the loint effect of untformly disiributed normal and tangen-
tial forces on {nternal ans external cylindrical surfaces, extending axial
forces and twisting moments applied on end-face plane cross-section,

db




he elastoplastic state of the anisotropic, long, conical tube under
unlform normal and tangential forces acting on internal and external
surfaces are consiidered. The main axes of anlsotropy are assumed to
cide, respectively, with the axes of eylindric and spheric coordinates.
rm]_ntiuns establishing a conneetion between external forces and the
ary between elastic and plastic zones have been obiained.
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