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P. E, MEPTYH

J".hl_T_IH E VIIPY FME AEDOPMALIMH PACTAMREHMA,
C?HHMA EMBIX MATEPUAAOB

abOTE PACCMATPHRAIOTCA S44auH BOABLINK YOpyrux dedopmauni
COCTABAGHHON M3 HECKOABKHX HRAETHIX APYr HA APYra U
no ﬁﬂhuﬂhm NOBEPXHOCTAM OJHOPOAHLIX, HIOTROMHBY ERYIALIX
 DASAHNHDIX CHUMAEMDIX MaTepPHAAOE,

1eHHe: 3agaup GOABMMX  yNpYyrHX AedopMaunii Ais ogHopoaHoi
0B [1, -2].

T 3azaud aAx cocTapHoli  rpyGnt M3 HECHMMACMOro MaTepHaAa
pernl & patote [6].

Tyers xpyraas UHAHHAPHYECKad Tpyba, coctogmad ua (n— 1)
X, HIOTPOIHLIX W CHHMASMBIE CAOBE B He e(opMHPODaHHOM
H, HMEET PAAUYCH Oy >0 5 - 0,

i PHRABL CAOEB HMEH!'T PasAWdHbIE (PYHKUAH SHEPruM 4ed OpMaium
=1, 2,---, n—1). Memay caoaMH cyIeCTBYET NOAHOE Ccuern-

OTPHM cAyuail, X0r4a TpyDd MCTBITHIRAET OJHOBPEMEHHO CcAe-
reopMaium:

VBAHHE, TIPH KOTOPOM PAAMYCH [y =>fy >+ = iy NEPEXOAHT
=+ = ra Ecan pacemarpusaercs 3ajaua BHIBOPANHBAHMA TPYOH,

i '..{':r“_

aTpuBaeman gediopMayua TpyGn

rog = rip), 0= idxy =iy (1.1)
=L W= S Ll 1.2
Py = fumy (1), War, Xg== (1.2}

xy wory Uy, — usanmipuueckue MOAAPHLIE KOOPAHHATHLL TOUKM
i HeeMOPMAPOBAHHOM H Ae(OPMHUDOBAHHOM COCTOAHUAX COOTHET-

" ke (k=1, 2,:- -, n— 1) noxasmpaer gomep crost TpyGbL
MOHEHTH KOHTPEAPHAHTHOTO TEeHIOpa HampAmenuil onpejeamoTcs
epann | 1]:
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MeTpuueckne FEHROPBL HeAe(POPMHPOBAHHOrD o AefoOpPMUpOBA]
cocromauil Teaa Gyayr [1]

Gg=[  Sietiank Gi=] 0 lﬁ o | G=r (131
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TROPHET YPAasHeHHAM DPAaBHOBECHA




Boahlite ynpyrite Aeopianin L cocrasuni TRy 297

L

Err Tik) 'ﬂt_rm‘\"':#}":lﬁm-h (o =1y-2 o0y im—) (1.9)

HLETTACHHA

oy = Faean™ Te=l HPY- =y

=T 1)
LRy kS

(1.10)

HAM Ha BHemped W BOyTpentHe UMAMHAPHYECKHX MOREPXHOCTAX
gy

B HPYEOLLHAL MOMEHTOM M peavAbTHRyIOIEeHR cuacit cueremul
ICTBYIOUIHK Ha [AOCKOM TOpUe coeTaBHOH TpyOwl, Gyayr

=Tk i U
I Ej r?ﬁp’:ﬁad"m} = 2mh3y 2 "'rijm (Pegy "fh:“"{#ﬂ drix (1.11)
T k“:rk-l
L L

n—1

: n—1
< E r L e.c:]dr“-':' = 2 \ {":EL} -+ (1 — r'f'k_lz:i Py -+

e BLY o i
C TR Thal
i1 :ﬂ#ll
+—— [ — iy, (1-FR4%)] “"i”'} Fi B sy (1.12)

== Py Fy ="t TPR B=[

=11 o
ST P TG | S

(1.13)
npu  p=p

n

BHA .El-.lﬂ} o (1.13) seamores KpacBbiMH VCAOBHAME, KOTODBIM

z (1.9), (1.10) ® (1.13) madiaemsr r(2), TO Ha OCHOBAHHH
u (1.1Z) onpeaerseTcA HANPAKEHAOE COCTOHHME.

HAH ) HeH3BECTHBI, TO JAA# ONPEARACHHA WX K OCHOBHLIM
i (1.9) aoGaraserca (1.11) man (1.12), vae M urn N zapauee
Ecaw ofia U u » mensmectrn, To & (1.9) aoBapamorca Boipa-
Yom(1.12)

PH MaABIK, HO KOHEYHBIX Ae@opma.unax MYHELWIO. 2HepPrHd ae-
i MOMHO TpeAcTasuTh Bumpamennem, sannsiw Mypuarados [3]

W:Atfr + Atfl T A JF'JJI -+ A JF‘ ‘45.}.1 {2.1)

%‘_r__:__l_l_ fy— MHBapHAHTDI AelOpMalnK, ONPEACAACMEIE hopMyAaMu
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j‘ = !1_3 .
Ji=4H—2L+3 "‘*"
J'r.1 = "Ir:I_ !2+ "Ir.'l_l
A, — A, — nocrosuable, onpescAROILNE yupyrue cpoficTsa MaTe=

PHAADH,
Mogerasans 1 (1.8) nmpagenus
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VT,
p=2VT A,

CTORHHBIX

B, =24,—44, — 18 4,
By=—2A,—6A.,+94, + 274, + 4, (2.4)
B,=A,—34,— A,

MOAYHHM
err'l ™
e ﬁ'":[ SAS - B+ Al By
e ( r' i i I"u) (A, + By [T 2 iE A,
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.90 iy 2 pE g 'I - ; i A
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—i—(i—ﬁnq){(qlr "B}

W= ML 02— A BAS + B (2.5)
e S 14 IS T (AL
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i s - ]
D= .G, = — + 2 s b (2.6)
I* ' o
G o el
fia e e
£ ?

-. {Eﬂ!ﬂl..__lg.qrh;w? B""F‘" A.ﬁppn Bi* 4

-;-H_‘j_{_ IR ){A'”f” 4 mﬁ};, [+_2.A1irll ‘,m}
[(_1351 iy ){34‘4“‘*!“" chi‘rlh ¥ AI“ & _Bﬁ”} 4

I el Y -r-‘f'—)mi*'!'*' BY) + AVEY | 2.7)

i ﬁwepnmuﬁ aTHX TPYVO HMEWT me,a.}mgnlt BHA:
Wiy = — 2.46 AN 109 L1 it it — 2.76 /1"
W= — 5/ 2" w24 1 — 5677

noabope noctoanRbix, sxogamsx B Wiy, Henoab3oBaHB OTIBIT-
Pusauna u Camgepea |4] sa npocroil casur m Ha mpocrtoe
Tlocrosnute, sxosnmue & Wiz, suifipans, ucnoabsya pesyan-
sphmenton 1peorapa [3].

e B smpamensax W, u Wy, cosepmamue _ff, othpoimenn
A puvRcAeHuil.

i 8 ypapnenusx (3.1) npenebpeun waenamu HoAee HBLHICOKOrO no-
. propoil (N0 OTHOWERMI0 K TAABHDIM VAAWHEHMAM), W HiiBa-
¢ [, nmipasurs yepea raapenie yIAMHens (cM., nanpuwmep, (2

(3.1)

:"I I *‘L:.'I_!' J;ﬂ.g'fl ‘_."E': T ﬂ,] : [fi"‘l"t‘g 1| EE.::I'I_B
!’: i’.‘i“j.-?r-l‘?!i*—!ill‘:‘:_s - 4{‘:‘ T l.":" eJ:l +
L 2(e | & e+ A (oo, 4 eses +egey) - Ofe) (3.2)

geThx npeoGpasopasuit noayuss supasenne  Woeaaceuue-
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2W1) = 73.36 (e - ) b o) - 24,99 (o[ 1 o | g1ty
2Way = 156 (eft) el +el!))2 4+ 2.10 (of22 1+ o2 1 ity

(3.

Oreioga BuAHO, UTO BHGPAHHDIM MATEPHAAAM NPH MaipDi Ae(opMas
LUHAX COOTHETCTRYIOT ynpyrue mnoctoamume Name 1, =492 n —
by =73.36, 1, = 156, woagpuuuentin [yaccona =, =3, — 047 n MO
Huara £, = 144 wxz/ca®, E, =294 mjen’,

Ars pacemarpusaemoro vacTHOro npumepa #a (2.7) noayuaem

i \
rf.l'u-:'-( 0.6, 6+ 66 “k‘ 2455 +11 ”' —814p | —
027, + 33 i‘"‘;" —29 [”v" - 24,66 f" D, S

T, o r
- 24,66 St i wogp Uy ggfunmfin
." []" FII

—8.14r, + 02— i | 3.14% ~0 (3.4)
r..l,l::( —32 8,8 144 1A 5g 0 {“ +24 2 —11 p)-—-
R Fi T -:m ria) rlf'-_-r;. Fpay P Tiny
— Ay + 12 EE g B gy — 57 SN
i 'i -I- &
paglinie g fweley g o gt gy Ten g e

() .-
T ['r /]
Ha oecnoranun (1.10) » {2‘5} HMeeM YCADEHA

1), = Ky =ty

r: . r i
HJa (QE FT 0.2 ;‘q_.) ) r”h(ll [J—q—r.:.”l*.ﬁﬁ _F: = S+14?2 ) =

; rs ra ri il
= 3:}:(43 2 _4.'*'-') “h(gq_- =clats 11?2) (365

MRH, = [

Bapuauts nocramomkn paccmaTpuBaemoR 3agav HENOCPE ACTHE
CBA3EHDI C KOWKPCTHMMM YCAORHAMH Ha RBHewHell # mRyTpeHHedR nose
HOCTAX TPyOsl, ABa 3 orux BAPHAHTOR PDACCMATPHBAIOTCA HA CACAYVIOWHK
HHCASHHBIX OPHMERaX.

[lyers apyxcaoiinas rpy6a 3 spnenoo6paHnnx MaTEpHaADB B
ACPOPMHPOBAHHOM COCTOARMH HMECT pPAAHYCH TIONEPENHOro  Ceuem
fy=20"¢m, pa ﬂf—?_:n.u, o= 18 cau. Tpyba smsopaunsaeres naussamgy
Tak, HTO TWocAe AedopMaunii  DHEWHAA NOBEDXHOCTH TEPEXOJHT HA CBO=
GOAHYI OT RaNpAmendil BHYTpeHmon nosepxuocTh (r; — — 18 o) 1
KospPHUMenTe PACTAReHMT & = — 1.
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obognoil ot panpaxenvil umamBApHdeckoll noBepxHOCTH
CHMESM CAEAVIOWNAE IPAHHYHLIE YCAOBHA:

rin(20)=ry=—18 ex

_}/(2456-——11— ~8Hn)'(22:7 —ﬂ‘zru)

NBpARCHHE TOAYHAETCA W3 yeaopus Tl = 0, xoraa

(3.7)

AR peutenne  anppepenunaanioro ypasnenus (3.4), yaon-
& rpamaunniy yoaosnam (3.7), wa (3.6) aerxo maliti ryow
£ (€. TpaHIuHLIC YCAOHHS, KOTOPWM AONSHO  YAOHAETHOPATH
fihepenynarvitoro ypassenus (3.5).

BARA TIOAYNEGHHBIC SHAMERMA ro o Py Fo W g 8 (2.5), no-

(] [
KOMIOHEHTOR KOHTPBAPHAHTHOrO Teniopa wanpmenuil.
pe pemennre 3ajaud HallieHo © TOMOUWLKY BBSHCAHTEALHOH
pu—1“. Peayantatst © TOUHOCTBIO A0 NPONYIUEHHLIX 3HA-
LB raba, 1.

'l.‘.HEAh.I-I} CONOCTABAEHMHA, D EKﬂﬁKﬂ‘t MPHEGAATER PedyAb-

VIDIIAR CHAZ Ha Tupueunn MASCKOCTH cocTasHoll TpyOm

(1.12)

N = 62.886 1
r0 HECAHMAEMOro MaTEpHaia
N=47.281 x

s TENEph pPaccMaTpHBacMas AsyXcaocHHaa TpyOa BMBODIYHBASTCH
y UTO M BHEWHAA W HHYTPEHHAR NOBCDPXHOCTM [Nocie -

VTCH  cRoDoAnbIMK 0T manpameHdd  opu  Kos(duusente

= —1.

HApHYeckux nosepxrocTax §y = 20 cw u 5, — 18 cae nocae

CHMEEM CACAVIOIINE TPAHHYHLIE YCAOBMA:

/1.2337; — 0.001375r] -+ 162.8

e .-_l : : (3.8)

Ry jp =0 1175 —4 e

781667 5 — 0.004115,§ 198 (o
Fayly-us = | 0666772 -T2 Sl
AysaioTea w3 yeaowdl =} | =0 w L] =0,
pitiste yeaopua smecte ¢ (3.6) goctatounst AAn  pewenus
piitex ypamnenuit (3.4) u (3.5). [Mporpamma Aam ssiuscan-
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TEABHON MAlIMHBL COCTARAGHZ TaK, NTO, 33 aBas ri W pemas AuPHepe
usarsipie ypasuenus (3.4) u (3.5), aoBumaemea yaosaetsopenns (3.9
Peayavtatm pemenns npreegennt s raba. 2. '

Aan peayinTupyiomell cHAb noAyuaem

N =—1.6097 wv (— 58157 x1)

Baech TOMe CONOCTABAAIOTCH MOAYUSHHAHEE UHCAOBEIE PEAYABTATH
COOTHETCTRYIHMH  PEe3yALTATAME AAf TPYOL U3 HecHUMasMBiX M
pPHaxom.

Mz rabang suano, wro npu BHBOpAuHHIHAN AByxcaoiiHol Tpyh
HAHSHAHKY yHeT MaA0oid CHUMASMOCTH MATEPHAAGE (cun’rﬁemruﬁrfﬁ_
3 = 0.47 npu nepexoge K AWHGHHOW TEOPHM) SHAUMTEALHO HIMEHSET ¢
npamenHoe cocroanye. Mamenenwe AedopmupoBannoro cocToAHHT HE3HE
HHTEARHO,

[o-sraAnMOMY, H3MEHEHHA HANPAMENHOTO COCTOAHHA HEAL3A CUHT
CABACTEHEM TOABKO BAHAHMA CHHMEEMOCTH MATEpHaAa, Tak Kag yuer
W soofige HaMeHALT SABHCHMOCTD MEIKAY HANDARESHHAMH H Je(iOPMAUN

K. C. YHoBanany za nocramosky safaun U pyKoBOACTEO paGoTol.
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E: E. MERTCRIAN

LARGE ELASTIC DEFORMATIONS OF EXTENSION,
NFLATION AND TORSION OF A COMPRESSIBLE
COMPOSITE TUBE

Semmary

lution of the problem of large elastic deformation for
inflation and torsion of tubes, composed of compressible
eylindrical tubes is considered. The strain-enerey function has
nin a general form.

, when deformations are not large (but are finite), and
epergy function has Murnaghan's form is also considered, In
the solution of the problem of tube composed of two layers
Linside out is given with the help of numerical examples,

. Green’s solutions [1, 2] for homogeneous compressible cy-
thes are used.

XNHTEPATYPE A

A £ Finite elastic deformation of compressible isotropic bedics: Proe, oy,
AT 1955, 3T1 378,

T ,Zfar. Boarmite yupyrue  gefopManun 7 Deanmeiim MEeXaEUKA

B epean: Hag-no Mup®, M., 1965

04, pea. W, Sipoca. HA, 1962,

L Swwnders . W Lurge elostic deformations of isatrople materials, VI

nts on the deformation of vubber: Phil. Traps. Roy. Sow, A 243 1951,

HRONHOCTE B MAIMHOCTROMTING, Mo, peiakmiedt (. A. Monomtapesa: Mam-
1958, 7. 11, 522—529,

':E:, 'M!cj'lm’f.l'lh' B E: Gﬁq;ur pelUesmidl  Insan  EouesHB: YOpYras Acdop-
I PURTHSCANA, pEIIYRARIGE I Kpydemol coctanmut tpyG. Man. AH Apw.
Mexaimea, 7. KX, N 2, 1957,
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