2040410y VU ShSNhEINPULLEMD WL EGTPLED SEEULERR
HBBECTHSA AKAJLEMHH HAYK APMAHCKOR CCP

bty XXX, Ne 5, 1980 Mexanma

I1--B. TAAXITHAH

KPYHEHHE TOHRKOCTEHHbBIX KPHBBIX CTEPHHEH,
COCTABAEHHBIX M3 PA3SAHMYHBIX MATEPHAAOB

pﬂ.CCMﬂ'[’PHBﬂETCR IagaMa 0 Fp_‘f‘il‘“"" KPHEL‘IFX TOHNEOCTEHHBIX CT#}]H{HUE{
B BUJE CEKTOpa KPYTOBOTO KOAbHA, COCTABACHHOrO M3 PasAHTIBIX MaTepHa-
ADH, anGHHHGﬂ o JAHHE COCTABHOTO CTEMHMHEA MEQHAHOHIADHOE ceéueHe o=
pasyercn wa obaacteit %, (/=1,2,.. N), coorsercrayiomux PazAMIHMM
DAHOPOAHDIM, HIOTPONHEM MATERHAAAM, ABARICILHMCHA YIpYTHME cpejavn [ y-
Kd HAH HEA‘IIIHH}OEE}IMCH YEADBHED HAOTPOMHOTO YORPOYHEHHA. CTE‘FH{EHB CHEpY=-
SHBAETCH TIPOTHBOTIOAOMHBIME cHAaamu F; MPHAOHEHHBIMH K TOpLEEBIM ceue-
HHAM no ock xoabua (ur. 1),

Anaroruunnle 3ajadn AAA NPH3MATHUECKHX CTEpANEH B AHHEeHHO-ynpy-
roit nocranoske pacesmorpern B [ 1—7]. Kpyueune oanopogunix, naorponnmix
KPHBLIX CTEpHEH W3 YOpOUHAIOWErocA MaTepHaia paccmorpeno n [8-—10].

ajgaqda o KPF"]EH““ RPHHOJ"U CoCTasHoOro C'TEPH‘:HE Ha .’LHHﬂﬁHD-}'ﬂP}’I‘HI
HAH I’['-:"-nj'pi}IIHﬂ'j'npﬂ‘-].“ﬂlﬁmﬂxl:ﬂ HETCPHE.’LUE, Rorja COCTaAaBAAKMHHE HacTH
ORHOPOAHBI B H3OTpPONHM, B ofmel nocTaHonke smecaemosana s |11, 12].

B nacrommeit pabore ma ocwose peayaprartom astopa [11] mccaezomamm
JNPYTO-MASCTHHECKHE HANPAMEHHME COCTORHHA CHMMETDHYHBIX TOHROCTEHHBIX
ETEPH{HEE £ CEMEHHAMN, HMERNIL HMH ﬂ']EPT&HI{ﬂ ABYX BHAOB. B I'.I'E‘JBUM t:.ajr'ilae
CTEpHEHD COCTOMT M3 TPEX CADEB, CHASHHBIX N0 DOKOBMM NOBEPXHOCTAM, C Ce-
HEHHAMH B BHIE YAKHX HO:‘LDuﬂBIﬂK CERTOpPOB, BBITAHYTHIX B PRAHaAbHOM Ha-

npapaennn. Hapyviwnsie cao  maroTosaennt M3  0aHHakoBOTO MaTepHaAa
':':PHI‘- 2). Bo BTOQOM CAYYEE CTERMEHD B BHIE KPHEOAHHEHHOrO Tavpa COCTOMT
H3 ABYX TOHKOCTEHHDIX CTEPINEH, H3TOTOBACHHBIX H3 PABAHYHBIY MATEOHAAOB

H cnadnubix no GoxosstM nosepxioctas (qur. 6).

1 i
n i

o =
-—I-
.-

Dhar. 1.

Pemenne sagaud noayHeHo B NMPeINOAGKEHHN, UTO COCTABAHIONIAR Kaca-
TEABHOTO HanmpfieHHA [0 TOAMMHE CTCHRE paBHAa HYAH. Ha ocunose nanzen-
HHX POpMYA pACCMOTDEHLI YHCACHHME TTDHMEpLI. B npejeibRbix cayuaix no-
AYHEHB pElIEHHA COOTECTCTRYIIMHX 2alad AHHEHHOH TEODHE YNPpYrocri,
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1, D'ﬁﬂﬂ‘ﬂ'ﬁﬁl’c DpagHeHuR S3Iaui, HPHHHMB;ETCH E‘[IEPH“EERB.SI CHCTEM
‘woopaunar 7, U, ¢, caazannan ¢ npAMoAHHeHHOH npAMOYroAnHoit cHETEMOH
x, y, z no wussecTHnM Gopmyram x —rsinfcose, y=rsinfsing,
z=rcosf. Oce z manpanasetcs mo ocu koabga. B aamnoll 3agave Bee
KOMMOHEHTHL II&I'IPS!:?K'EI'IHH TORASCCTEEHHO PE.'BHI:I' [IY.H.T'D, 3a. HCKATOYHEHHEM
T W Tory HE ABMCALMX OT ¢ (1K 125 {Dnsuqacnﬂe COOTHOWEHHT MERAY
KOMITOHEHTAMM TEH30DPOB AgedopMauuy o 'Hanpmgemus n 2) npuEUMaoTes
B BHAE

A= £, (T 012Gy, Wi=fATO0RG " o aa)

LEr

Baecn T — nntencunrocts kacateAwnsix Hanpameruid, f, (7 ) — pyms-
UHA, XapakTepusyiowas ynpodnenue marepwana, () — mogyas CABHTA.
fi(Ti1) =1 coornercTsyer auneiiHo-ynpyroMy MatepHany. .

C senoabzosanieM COOTHOWEHMH MEMIY KOMIOHCHTAMH Ae(OpPMapml i
KOMMOHEHTAMH CMENIEHMA TIPH MaAOH JEJOPMAUNH NOAYHEHBI BHIDAHKEHHA

[11, 12]

2 —r-—ﬂ—-(u"“)%——f—ctgﬁ, zh—smﬁ-—(

: )4 o9

rsinf
OTKYAa CAEAYET YpaBHEHHe COBMECTHOCTH JeQopManunil, 3aecs U,y — TIpOH3=
BOABHAA QYHKUHE I H 8, 4 = const — KP¥TKa.

TMepememenun uveior mug

ur=A'? cosf, u;_,:—A?E.inEI', u = u__u-l— Brsinf
1 , du_ (7, =f2)
B % wi) ——2 2 e nl
Baegenuenm gyrkuun nanpasenuii O
. ol . ]
o 4y Y _Lﬂ'j &. iy .E"ifL Em_ (1.3)
er M sint ol wl rfsin*l  dr
-2afkada CBOAHTCOH K VpaBHEHHED
fi(T) gt

or | Psin®l or

nﬁt%lhiﬂ}ﬁq}ml"" 1 (1.4)

rfsin®0 ol r®sin®0
¢ rpannysbiv yeaosnem D =0 ga I'2) u yeaosuamn na ['2y 3

dlp‘ ] qu”"

G " = G, f(T) =FATy) =5 (1.3)

Jazecs

_ 24G ¢/ (o 3 uq:‘“
Fis risinth ( ) ( )

apt!) NpeAcTasAfeT (pyHKuHMK Hanpaxennid P » obaacta ¥y, 'Y, — rpanu-
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1A OBAACTH HCErD MEepPHAMOHAABHOIO CeuenHs crepxus 2, 12 — AHHHA
pasiera cmexsnx obaacteid 2 uw @4
Aan cuant P: umeem snpamedue

P. =24 3G, U'b—” a2, (1.6)

f=1 ) r? SiIIH'E

1
2, K;;yueruue TOHKOCTEHHOMD  CHMMETPUMNOIO TPEXCACUROTO0  CTCONCHA.
.PH.CCMOTPH;E E,ﬂ,}"‘l?{ﬁ I:':FIMMETPH“IIDI'U OTHOCHTEADHD MAGCROCTH xy T[JE."LE.-\DE-
Horo cedenus (N = 3), xoraa 2! o6paayerca coormeTcrsenno W3 XoopjH-
marabc anani: E==/2—F, i=x/2—0; =22 FTa u =52+ 8=
= nll’?—i—ﬁ (28ra/(rg — ry) € 1), Marepnasm ofiracred £, u £; oaunaxossl
(qpur. '2}
anHEﬁpEraﬁr BEEHAY MaAOCTH TDAIEHHDI CTEHEH, ROMTIOHCHTOM Ha:lpﬁ?ﬂe-
HHA 1:“,{’I H BEOJA TIPH 3TOM rrnﬂ};m nepemennyso @ = 8 — n/2, npunoaum ypas-
aenne (1.4) & snay
a2l » (h
fi(Ee) 9] 1 7y 246G 007 2.1)

P r——s ]
du | rPFeog?n dw cost rleostom Cw

Harerpupys ypasuenne (2.1) npu | =2 u I = 1,3 coorsercriennn, no-
A¥UHM

(#:3] a
L. R an
i llm pE 9
f'.l. {T} - Tj W {"'} cos® = %; rleostu—
rfeost Lo i@ w ol Lm
=i '"‘E“f('i?-“) e WA
it NEd o A
H(T) CLI = %L (0) cos®m — % rfcas?n — {2.3)
rieostu L, Jm L costw g ]
== Intg?(—z“ 3 ﬂ) --—:a"n[,l'ra“ﬂ} g i)

rae

Um) = tgw + cos e ln tgr-%-(j - mj

B ypapnennu (2.2) yureno, wro =, =0 npu o = 0. Beanununt » xsaa-

patHbix ckobxax 8 (2.3) onpegeamiorca nuz veaosua (1.5) wa 1'2:n Onpege-
AR BTH Beadaunn w obwegnuan (2.2) w (2.3), 6vaem umers

b (I 3 .
—Ui;— :L,-:f;“..!}'-l [url}cn}s‘:ul I;]II = ].., '2, :'5} £2.4)

rae f!' (T1) = Ufi (7)), Ti— wnTencHanocTe Jepopmanuil casura.
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Cornaeno (1.1) # (2.4) Gyaem amers

fP=——=i(e)y Ti=C=|2y |

_ Ay (o)
r

Mpounrerpuposas (24) npn [ = 1.3 w | = 2 ¢ yuerom coormercisenno
TPAHHTHOrD ¥eAOBHA H nepooroe yoaomns (1.3), noxyumm

@ (r, w) = P (r, —-u:}-‘—.*r—;j £ (F) % (w) cos® wdw {253
O (r, w) = %j‘ £ T 4 (w)cos® mdw-+

EGE j JiAT)4 () cos®udw {ﬂﬁj

[Togcrasaas (25) u (2.6) s (1.6), noayuaem caeayiomee nupamenie A8
weHant P:

ry 4
P. = — AG, jdr j‘ff{[‘} 4% (m) cos mdy —

— AG; S_rfr jf; (T)5(%) 2 (n)dr 2.7)
rie

# (%) = sin 41— cos®y intg% (-% + .ﬂ)

FE s = ¥ LW -

[pumen f(Ti)=143 Ty, 0=4/(2G) , rae b u 4, — TIDAOKH-
‘TeAbHbie PH3MgeckHe napameTpsl. Korga v, =1, unrencurnocti kacaTeAn-
Hwx Hanpasennii I 0 gedopmaunit casura I cpssann COOTHOMEHHEM

Moacranus auauenne fi (T) npu v, =1 8 (2.7) u npousneas uHTe-
TPHPOBAHHE, TIOAVYHM |

i )
P.=sgn 4 “‘alim A) U (%) cosndy + J]ag (i A) = (1) d
L3 ]

rae



2_- i .t ¥ 1 y 1
B )= “r| s rg-l—ﬂi‘:JfGH: () }; T ATA Gl rad (m) -

o rl“‘glﬂlﬂ”f-‘{“‘!r 7

. 4| A|Gihirnd(n) —
4.y

4 A G . 2 A GJ‘ Lfm) +r
B et s e et SEAL G RE ) 1 2| A Sl 5
el §+‘1|A|G:h.lrufl{?j]—|—£[.d|ﬂ'r.-.¢I.J{T]‘j—,—rz

Toaeranun (2.4) 5 (1.3), oxoHuareAbHo NOAFUHM

'.“] == 24{” IIT] {w]-_

Br P Vrz-i-‘l{;f?'lrl‘-";‘!-:{m}i

(2.8)

B cayuae amneitnoit ynpyrocrs sa (23) — (2.7) » (1.3) coorsercrsenno
TIOAYHAEM

I\b“:l - ,EI}I':'I-F =, ﬁ [
4

sin®w 4

}—ﬂn s

b fe B lJ (1 - i w3 —

L]

——Iln{] .*_~.|nu:;——;|1'L1—5'.1I|l.u]|‘1

_E[ln(l + sinw) %l{l + sin w)® — sin* 83—

(1 + sind) — —2-|<1 By
. i 1 oo )

= ‘ In (1 _EIN?}_E]IH — sin Q)e

_a_—;-‘.ln{1+sin?}—%|{1 b sin B)*
_%[ln{lmsinﬁ]—%lu '--ﬁin,’d}“:

A
i — ’?[sinnm -5 [h-,{]_ — sinw) — —|{I—un w )+

; Iln{l -‘r-sinm]—%lfl {- sin w)*—

% | =

‘In{l — ginw) — L|{I. —slnw)? —
3
et I-ln{l + sipw) — L i{] + sin ) —sin?a—
3 3
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s [ln (14 sina) — _j"?hl (1 -+ sina)*—
= [In (1 —sina) _ % ' (1 —sina)?L
+ —; []n{l + sina}wEl- I (1 ,}_-S_ml;}a =1

G-Lrg
4G,

‘l—-:li [In (1—sinz) __]-?TI [1—sinu}"] +

= sin“z — sin?ff L

-+ [ln[l = sfna}-—; I{I L sina)* + , In(1 —sinm]'—%]{l — sinu}"—-

L A

3 [In{l-}—aina}—%l (L -~ sinu}a—

-—%'|n{1—--sinn}-—--;J—]‘.:1'—1\'.1:1{':}*’--w

—[ln{l-—l-sini‘l}—-;; IEl-i—sin,E}*-— lnl[l-—sinﬁ}——;-J{I ~sinﬁ].’-|-

—.—%—’|n[l—‘|—sIn5}—%|{1—i—sinﬁ}’+

+—;— In(1 —sin?-}—-'-"; |{1 — sin |
B PG
A ey 't“] — th {4
1 "= T v (@)

rae

a A
G b= [Gf ¥ (1) cos 1 + G=j qOEeE]

i i

Ha qur. 3 npuseaenni sniopt pacnpegenenis wanpsmenus T, 5 cewe
MEH B CAYYAE AMHEHHO-YNPYroro marepHara, [lpm atoM mpHHEMaeTcR
ry=1dr,, 2 =10.005 pag, 8 =0.011 pag u G, = 2G,. Jmopa manpame-
HHA T B CAYY3€ YNPOUHAOWETOCA MATEpHaAa uiofpamena ma gur. 4. [lps
stoMm ry=13cm, rg=14r;, o=00035 pas, B=0.011 pag, Gi=
= 0.42:10° &ljex?, Gi=12G,, v, =1, by =2, 4, =10""ca¥ix!l’ u P.=
= 3.1 =1

Ha gur. 5 npuseaenn rpauin sasucumocrei mesmay T u [ 3aa pufipan-
oix marepiaros (G, = 042108 xl/ea?). Tpagues  aam AHHEHHO-YNPYIHE
MATEPHAAOB NPeACTABARIOTCA Cnxommevy amwnamn. Kpuome 1 coorsercray
10T MaTepuaxy obaacri £2,, a 2 — ofinacry Q.. '
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3, Kpyuenie TOHKOCTENHOIO CTEPMHR B BHAC KPUBOAUHELHOIO TABPL.
Pacemorpum rpyuenye KPHBOIO CTEQIKHA, COCTABACHHOrD W3 JABYX CTENHMEH,
HBFOTOBAGHHBIX M3 PasAMYHBIX MaTepHAAOE W CHAAHUBIX N0 GOKOBHIM MOBEpX-
HOCTAM B WAe Taspa. Mepnanonasbhoe cenenie GAHOTO i3 HUX, COOTBETCTBY 10
~ miero obaacTi £, iMeeT BHI Y3KOrO KOABLEBOTO CEKTOPA, BWTAHYTORD Mo Ha-
ﬂp&ueﬁnm T, a CEMEHHE IPYTOrO, COOTRETCTBYIONIErD €., mpeacraBaner coboil
. ysKHil KOAbLEBOW CexTOp, BMTAHYTHII no Hanpasaemmo 0, Mepnanonasnnoe
CedeHiE COCTABHOrD CTERMHHA PACTIOAOKEHO CHMMETDHWHO OTHOCHTEABHO NAO-
exocth xy (ur. 6). ’

" J;rfcu‘ 553-%

A54A0°p 253-10°R /7
' N

|"|r|||r.

l\ L

o3 10k
e, 4.

Tl —
r I #

11 ) |/ -

2l I
|

i L z

Pur, 5. Mar. 6.

BeaeacTene Mar0CTH TOAUIMHBI CTEHKH MOMHO NpHHATH, uTo scoay = &,
~ xomonent (' npeHEGPERIMO MAN N0 CPABHENHIO € . B wacrax obaactu
39., BeCHMa omamuum.\c OT OCH CHMMETPHM, KOMNOHERT T, mnpeHefpeinmo
Ma no cpanuensio ¢ <) u, KpoMe Toro, Ha ocH cummerpuit 1. = (). Flyen a
BHAY 9TH OOCTOATEABCTEA, MOMHO BCIOAY NOADKHTH L
-FFH‘EHEHHE (1.4) npumer sug
d | Alny) oo ) _1 24G; ‘g0

R A —roear (3.1)
23
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f(T3) 9] 1 246, ooP
4

ar | 2 = Fcosta Or
Araman wurerpupyn ypasuenue (3.1), noayuns
ﬂ¢,t1} G- 2 _
Tow rTf: (I'y) & {“-‘;I'cds* i

T
S
d}“i = — ‘%Sf‘ {r'.l.} ';1 ('Ui} Cdsﬁ LI.'I_dU.'I

B ypasuenmit (3.3) yureno, uro W=0npr0w=0,as (3.4) — rpannunoe
yCAOBHE,
Coraacno (1.1) u (3.3) 6yaem et

Tt;.” = —— ._1 ‘-“) r:l. - |2ﬂj‘}| = ]A'::-{UJ}I

Mmem @ 5 nnge
®i”, koraa 0o <a
PG goraa e w= B

[Tpounterpupyem (3.2), npusumas <. = 0 npu r=r,

tbmr =

drb{*‘

=1 f‘ﬂw_

2

Coraacmo (1.1) u (3.5) Gyaem umern

Gy A {r—_ffs]' [y 2|4 (r—rd)]
i ryr cos®u Tar COS® W)

Hurerpupyn (3.5) or r.—h go r u yaouaersopss npu srom na I'Q,, n!g-g
Bomy ycaosmio (1.5), noayunm

P — —’—j £ (T2 (r — r2) rdr —
Tz

fa=h

_ Gilrs— m*f ﬁ-(LA_'PfL*I

26, ) o) costud

ai i il
DOynxpsy P @b ADAKHBL YAOBACTROPATL 1HEPBOMY YCAOBHIO (15}?
(2)
Ha AHHHE pasiera ® = 0 u, xpome Toro, D8  10AmHS ¥AOBAETBOPATD rpt—'

BHYHOMY ycrosnio ua r=r—. Huverpupys (3.5) ¢ yuetom arux yerosmi, no-
A¥UHM
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o = 3-_[ R ) ridr (3.7)
.,

Tloacrasasa (3.4), (3.6) u (3.7) 5 (1.6) u npowanons HHTErpHpOBANHe,
i AL P; noayuaem sspamenne

-h--ﬁ
P, =—AG, drj,ﬁ (F) %% (%) cos vdn —

h

— AG, (r, - m*j' "jf (ALY 1) cos v +

4AG.
relry + M‘

\:os‘ 1. f? {rl]{E = f:} (ra+ h—3)dt ':3*&}

‘Basn 8 (3.8) npu v, =1 qynxguwo f,(7T)) o npemueit popme # npo-
PHPOBAR, TOAYYHN

3
P, =sgnA [J“; (i A)% (%) cosndn + L s A‘]n",m

125 (rs - k) cos
']

_4|A|G,{.-,-ﬁ}aj‘ 4% (1) cos ud
re+ h J 1 _J_l;"l_:_‘iﬁxi:lﬂ_i’i{ﬂ}

Baeco s soipamennn a,(n: A) smecro 7. caeaver npunare r.—Nn,

wy Ay Lz T A AQ +g}+r,]

L 4g {r§—1— ﬁ{ﬂﬁ‘l"?ﬁ}]‘t“l{r;—-— h(2rs+ R} +

AT ""1{[1“:;;'“ —9 {g= lar;+ 8h ( e ;;) | =

| —4g| Eﬁ(ri—-—*ﬁ)l+4[r1-14h(rj-—-h ”

"
_ﬁj?uf{?: + 2h) — 2g (25 -+ OR) + 4(rs - 3H)] —

g 133 + dh(rs+ R+

]

;
“Wlaﬂllﬁ + 2h) + 2g (2ry + OB) 4 A (ry + )] —
_ 6] A|Gosrag[2(rs 4+ ) + g (ry + 26)]

{1+ g]m cos® i




2V A+ g+ M)A+ ) F ra] +2(ra+ ) - g (re+ 2h)

re@VT+g+g+2) ¥
_r_24ﬁ={r & h:l—'— 5|A|G¢J2rgg[2{r2 1 h.l_g‘_rg "2}!}'“
(1 g)costu
rae
g (i) = 1Bl A| Gy
ri o5t W
; b6
V1i—g
>"II‘I{ .......-'—— r,(?[-rl—g E_LQ} I
2V =@ {ra—Alre— (1 — 2 Al +2(re— h) — g (rs— 2h)
L mpr 1 — >0
2——2-[ rafrs— M) np 1 — g =10
L
1 . 2ra—h) —glrs—2h) _ : 2—
ifg—l(arcsm e arcsin P )

npu 1—g <70

Moacrasue (3.3) u (3.5) 5 (1.3), NOAYUHM HBIPAKCHHSA '“r’ H t‘?} mpH -
aem =) onpeaeanerca popmyacii (2.8), a =¥ umeer Bua

it 4A4G, {r — rg}

N Fyr COS m( = I/ 14 g(nu])

B cayuae amneiinoit ynpyrocrn ua (3.4), (3.6) — (3.8) » (1.3) coormer-
CTEEHHD TIOAYYaEM

(rs L i{sin’mﬂ- In(l— sin"'}——l‘]{l —sin w)f 4
4 2.

In (1 -+ sin w)— %|{1 + sinw)® —
--;—[In{l --—sinw:l—-%]{l-—ﬁin wf —
(o Eio In(1 i—sinm}—ilil -+ sin wy! — sinfa —
3 3
: s i i i g 1 ok
ln{l—-sma)—?lil—sma}*- Iln{l—n—s;n-:}-ag— (1 4 sina)*+-
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_;. [[n{l—sina] "—.i'lii'—sinﬂ“-l-
J.-il In'(1 + sing) — l [{l —i—sina}’}
3 3
O = [ (2 — 1) (ra 20 (ra— Ay Galra= B0
= g IR (2r =30 (£ 20— B =y
- EDE,” '3_1""[?'2{21"_31"2}_"'{": |- Qh} “-2_;]}':]
; Fa
1) ‘D;Gl.'::' l:u"} : i ngc'_r':r_rg.l
L TTATH Car L Carar cos®w
rac
Cone — AGHYB)

3ro(rs + A)cosh =

o Gillre+ Mylr,—r) — Ary— 300 [

cos i () dy

o+ h .
&

2

7

Ha qur. 7 usofipamen IMOPL pacnpeesedys Hanpamenui = u

B cAyuae AuHeHHO-ynpyroro matepuasa. [lpn atom nownnmaetcs ro=1.4r
h=0.013 r;, « = 0.008 pas, §==/18, G,=2G,. lNpurcienn Takke smophl
Hampsxenuil 8 cayuae ynpousmwowerocid matepuaaa (qgur. 8). [lpn stom
rn=13ca, ry=14r;,, A=0.013r, a=0.008 paa, 3 ==/18, G,=2G,,
(e =042-10" xlfew®, v, =1, Jo =24, J; =10 Yeadfxl w P.=3500 xI.
_r(,u.m'[;r:l,fflf = 5 7 L,

- WABE

I

ey

L]
239D fr!

, 136-40°8, frf f
33409 fr! - 3705 of fou

Mar; 7, L RTTT o

B sakawuesnie OTMETHM, 4TO BCe AHWHENHO-VHPYIHe peileHms, MpIlROTH=
MBE B JAHHOH paduTe, MOAYUECHB BNEPERIC, STH PelieHHA  MOGHO OOAVYHThH
NpefeAbHBM nepexotom, xoraa f0—10, wa PEWEHHH AAR FOpOMHAKIIHXTT Ma-
TEPHAADE,

I"—Hl.“ﬂl'rjrr MEXAHWK
AH Apwpucxei CCP Mocrynmaa: 12 11 1980
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M.l ImL 3

SWPREBE LANDAGILS LU LG FULPDLLDSES wap
2Mbrrnaramre

U.liui-Ln|E|n1xf

Mewmd b fipfwd b prrgurte pffe el wledpmap whpliw pughng pugpagp g
prsptsdueppam Gop Sogp oyl e sl loadepod] i gong o d prstgeifasr i g frfoe i
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THE TORSION OF THIN-WALLED CURVED BARS COMPOSED
OF DIFFERENT MATERIALS

B, V. GALPCHIAN

Summary

The stress-strain state on torsion of curved composite thin bars
in the form of a circular ring sector is studied. The meridional section,
which is constant along the length of the composite bar, formed of
some domains, corresponding to different homogenecous isotrop materials,
which are Hook's elastic media or obey the condition of isotropic stren-
gthening,

The problem is reduced to the nonlinear partial differential equ-
ation relative to the stress function.

The closed approximate solutions for a symmetric three-layered bar
with a narrow circular ring sector, extended along the radius, and also for
a symmetric bar formed of two thin bars of different materials and sol-
dered on lateral surfaces shaped as a curved tee, are obtained.

Some numerical examples and stress epures are presented.
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