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H. I. MCABEKHH, A, A XAUATPEHH

K PABHOMOAYALHOM TEOPHH YIIPYTOCTH
AHHU3OTPOITHOIO TEAA TIPH TTAOCKOM
HATIPAKEHHOM COCTOAHUH

Lpaﬁame [1] sisesensr ocHoBHbie ypaBHEeNMA # COOTHOWERHA pas-
0if TEOPHH YNPYrOCTH AHM3OTPONHOTD TEAa NPH TAOCKOM Ha-
| COCTORHMU,

138 CTATLH ABANETCA © HEKOTOPROM cMBoAe sonosHeHdem paborm
Ch HB“‘-JEHM FABHCHMOCTH Me® AV KOoPPHIHCHTAMH YIIPYrocTH, Npl
EGHETPHHHEMUE TEAD AeHCTENTEARHO HBAHETCA 1.._‘1!}]}’]"[1.‘.‘[, Ty
#AEMEHTAPHAS paloTa BHYTPEHHHX CHA ABAAETCH NOAHBIM M-
ADM. 1 1pHROANTCS BRIpaMenHe JAR VAEABNOH NOTEHIHAALEON DHEP-
Elpopmaunm.

HARAHUCHHE AOKAABIEACTCH TaKMme CHNPaBefAHBDETE TEOPEMhl Ka-
0 AAA PACCMATPHBASMOTO AHHAOTPONHOTD PAIHOMOAYABHOTD MATE-

v—a‘hﬁ PACCMATDHEACMOTD “ANHACTPONHOND PA3HOMOAYALHOrO MaTe-
PHARNECKHE 3aKOHLI, CHASBIBAWIIINE HAMPAKEHAHA ¢ JehopPMalHAMi,
ADCKOM HANPAXCHHOM COCTOAHMH HnMewT BRa |1]

apy 3 >0, 2.< 0 np %<0, 4.0

€= b1y 3.+ b Y ei= bn Ja—t Mz o

il

. 4 i — &

e, = b 3.+ ona, g, = bnJa1 bns, (1.1)
= b3, + bl e, = bigaa+ bin 3,

ﬁ_ FAdBHDBIE C TOUKH ZPEHHA IIE“FR:‘KEHHE HANpanAEHHA.

aeTcA, UT0 NpH oaHOBpemennom pactTmmenwn (3. >0, 3. > 0)

p (=2 < 0, 2.<0) coornomenust (1.1) cosnasaor ¢ obobientmm
Ka JAA OOLIKHOBERHOrO (0AHOMOAYALHOIO) &HM3OTPONHOIG Ma-

iundenTe acpopmaunii b B (L1) spamioTes (pyEEu@AME Ha-
HOTO COCTOAHWA AaHHOH TouKH, T. €, 3aBHCAT OT HEKOTOPOTO VIl
EPHAVIONIEro MAARHLIE HanpaBAeHws 2 n 0 8 gauncil Toure.

h :Zx,- Iy — HCXOAHAA CHCTEMA HODPAHHAT. FEEIIDJ\.'DEEEHHE I'AﬂHHDﬁ
ari;ar,i-ma'r 4, | B adumol ToOuWKe OTHOCHTEALHO HCXOAHON onpe-

YTAOM © MeEAY OCHMH X H O

AAd OltpeeAeHuA kosShipuuMenTOR bk CYIWECTBYIOT cAeayiomwue
KOTOPLIC NOAVHEHb W3 HMABECTHLIX (opMyA npeofpazoranus
ux noctoansnix [1, 2]
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4 {dy =ity — aﬁi}j 3 ‘%’ (@, + ay)sin 27 — % (e, —af) cos2g=

= %— (ay, —a,)sindy + %fd’é + aj, + a,)cos 4z

1 i ) 1
bu = T(ﬂ'.' — ) — %f{!]'ﬁ ;) sin2s + 5 (ay, — a,,) cos2¢

= —‘-}— (a3, — ;) sindu -+ %;— (de +iatt a,) cos 4z

; ; LA . Sy
by = agp +IM“T +aj; +ag) + —laj; —af)sinde —

4

— Ti' (d, -+ a;; +a;)cosds

. 1
by = % LGy — 'ﬂI-!}SIII 29 4 ? (e, .. ) cos 2y —
. 1
A (d; +—as—+a,)sinds— 77 (@, — a,)cosds
bog = 5 (e, — a,) sin2e + —:13— (@, + a5) cos 25 4-

- ?kdh e ag ) sindp - % (@, — a;;)cos 42
rae

ar|_ = @3; a3+ 2""'IH_:— ‘f:. = ”ﬁ + Gan ?a.t.’*

g W @, — 3KCHEPHMEHTAABID ONPEL&AAEMbIe KOSHUPUIHERTRl B HANPABAL
HUEX X, i W 104 yraoMm 4537 & aum,

[puseaem neobxoaumme s AdAbHelmeM QopMyant npeofpasons
HOMILOHEHTOR ACOPMALNH M HANPAKEHUS U JaHAOH TOuke NpH nepex

OT TARBHBIX Hanpasaenuit 2, § = HCXOAHOH CHCTEME KOOPAMHAT X,
ofpaTHO

- 1 :
e 37 C.O_?!? t T 25 sin® T — ? e‘# 5in 21’-

1 o
ey, = e.sin®2 + e.cos®z + —e . sin 2% (1.3)
q ¥ . a 9 gl

oy = {€x— &) sin 25 1 e cos 2y
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&= e.cos” 5+ e, sin 9 % By 5in 22

) - 1 - 5
€ = e sin’ g+ ey cos®c — E—hy sin 2= (1.4)
es= — (e, — e;)8in2p + e, co5 2%
3, = Jye0s’ T + 3 sinfe
gy = FisinTe -2 doed
s ? Sl B (1.5)
e ey
Yy = —2“{’1 —3;) sin2g
Ty = ':rx Cﬂsﬂ'@" + "_"lr Sinu ':':I + ':Jfln' Eil'l 2?
3y = o sin®w o, cos?e —=,, 5in2p (1.6)

92 = €€y T Crp8;

(1.7)
T = Cpls - Cnl
b b b bia
R S T
(1.8)

= byba — byby,

e wos(pauMentTht by npupesensl Ge3d BePXHUX HHAEKCOB
AHaKO, HeOGXOAHMO YMMTHMBATE, 9TO

5, >0, =,.<0; b, b, bhy bu, bu, bw
(1.9)
w20, 30 bi, b, bn, ba, bin, b
ocaeanero coortaomenun (1.1) ¢ yrretosm (L7} noayuam
| Eag = Cygln T Cighs (1.10).
G35 = Cuybyg + Cpabyy, Gy = Cigbyg 1 Caibs (111}

I_'I_:Ifflﬁﬂ,ﬂ_l}ﬁﬂ'ﬂ:_ﬂ TARKE CASAVIOIIHE IABHCHMOCTH MEXRAY EOM=
HANDMKSHHA H AC(OpPMALHI
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% == (£ cos® o + ¢iasin"2) e+ (0 00577 +ousins)e;

Iy = (e sin® 5 + 6130087 3) & - (e sin®s + cyycos®z)e, |

1
- ?;ch — Cpa) &~ (€ —Co) £,] 5in 23

2. OrHocuTeAbHO paccMaTpPUBAEMOro 3Aech MATCRHAML  [PHHHMAEN
HTO B peserdx MaAmx Aedopsaudit 0B ABARETCA YOPYrHs. SJrop
CHALNO OPEANOAOKEHHIO, YTO palorTh YOPYFHX CHA HOAHOCTHW 1HEPEXOAME
B NOTEHUHAARNYIO BHEPTHIO fedopMaynn n obpatho, 1_

Hpeanoromum Tenepn, NTO BHYTPEHHME YOPYTHe CHABL HMEIOT It
TEHUMILA, T. €. cyyiecTryeT newotopas dymxunn [/, aan koropoil nme
MECTO CABAVIOIHE COOTHOWISHNA:

r.!.';,’_ ; al/ aflf

Sy o [

ey 'ﬂl‘?.r f:“t'llj

—
= TEg

B aaavnefimes ms psincHnm puanseckni embica pyagmin £F w6
uHeAEM ec. A noka wafigeM Te SanpcHMOCTH MEMAY  KOSPQUILHEHTIME
YHPYFOCTH, NPH KOTOPHX HMEIOT MecTo pasesctsa (2.1),

Ha (2.1) cacayer

03, 0sy da. Oty doy  dvy

= ¥ < =
de, Ge. ey de, de.y de,

[Mpu noacrasoske cwaa ssavennidi sanpamenud, ckames, s (1.12),
AVET YHHTBIBATDL, NTO KOSPPUUMEHTH YOPYTOCTH €, & atux dopMyAdk
A3ZHHCAT OT YTAZ £, a NocAeAHHH B CHOW) OuEpDesb ABRAAETCH thyrKLeH &
HAUPAXEHHOTO # AeQOpPMHPOBARHOrD COCTORHMA JaRHONR TOuKM,
anBE.QEH HEKOTODHE [(PODMYAR H COOTHOIMEHHS, Het]ﬁxq.mu.hf__é
packpnTiA pasencta (2.2).
Bouncasn nponssoasnie e., e u e (14) no e, ey n oesy, noryuHs

Oes e tj? ':?'E_- oy fa L
= - —= - ¥ — = RN — gy —
Je. CO5™ 3 e de, e SIn° 3 € e,
tfe; g e, g ..
— =sin"7 L e — — =0t —¢g 24
de £ e, e, *de (25
UL"; - G"c 1 |n 2- -'— E d‘;’
'r-!'frv {’et‘. = 2 = ¥ =3 d.fxv
o % —2 i
R sin2% — 2 {e, — r:__}r}E’ ;
= ] de., i
' — = 3in2% —2(ea—e,) =~
oo, ?—2( 'I}E'iﬂyr
de,, i
- = - &y =) ————
Hf'ﬂ cos 2?’ ?l _I’ dl'“,
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YABL BXOAAT NPOHSBOAHDLIE YTAA % MO €., €y H ey, AAR onpe-
PbiX €lle Pad BLMHCAMM NPOHSEOAHbBIC €z 0 €r ey N Euw
me (popmyaoii (1.10)

2. . ; 7
= 13 C08% 9 1 ¢y sintE [(eiei-te ex) (o5 — &) e, ; i

3 '-_‘E_i'i":ﬁ_lnn?'_l‘ Cyq COS% % [{c;ﬁEET ‘331, Efp:' + (¢4 — Ca) &, 1] {2 5)

1 ; . ‘
—rs (eis— ciy) sin 2z -+ [(cicea+ e &) -ileir — 1) e ﬂ'
4 iy
. IpeAcTaBAneT coboil npoussoanyw Cpp MO

T
A) w (2.5) noayuum

El?i_i = T{sin 20— ¢y, costy — €y5 5in* )

L SR 2v — ¢y 5in* 3 — ¢, co5%g) (2.6)
dey A

.ﬂ_ p— l (CUS gq._-,. = cm—_cg.g sin 2{?)

ey 4 2
A= o et clint (oi— ) - 2(e—¢) (2.7)

ACTABAAA Telieph 3Havenns wanpasmenmndi ua (1.12) B panescraa
eToM qiopmya (2.3)—(2.7), nmyqa&m CAEIVIOUHE TPH YPanHeHms

1,::‘-'7115 T3 '-'-'m (cig 1 r;,.]]] A =1 _'Ecnsﬂzu + Cug {"312 o) An+

T c, :' +2 {5.11‘305 =t Cﬂ'ﬂ'].ﬁ} {515 = ciﬁ] {‘312 i ﬂ*'al}] Ap+

-]- (Css—€ay) Ars =+ (10— ) Az =0 (E=1,:2:-3) (2.8)

=1, 2 3; j=1, 2, ---, 5)— uexoropsie, oTAuuEbIE OT HYASH,

¥ -ﬁngepmmne pasauunsie KoMOHHALNH ROBPHIHeHTOR yIpy-

» ROMOOHEHTOB JAEOpMaUMH €:, & U TPHIOHOMETPHYCCKHX (IYHK-
%, Hanpumep, npu =1 umeem

h(ﬂuﬁ"-rrﬂ 2 sin 2?) €, Ay, = — (sin“*;- - -52‘—" sin 2;) e
4 9 . Cog...., -
R [(sm ¢ - —-—s:n :c-) £g— (ms e —g-—sm ‘27«) &
:J ‘
= ’[r..'“ G, (sm'qa +—==75in2 ) {cis +—2)sin 2z |e. —
(2.9)

I |

.[.{_{;“ — Cs) [cosiz— .‘;ﬁ sin 2?) — (¢, —'2) 5in 22 , e



e e p—

30 f | H. T. Heateran, A, A, Xegarpsn

Ocraspnte kosdduuuentst A, ne npusoaum, cuuTas, 4TO B ITOM H
HeobXoAMMOCTH.

PacemaTtpusan ypasrenua (2.8), Hetpyauo saMeTHTh, UTO AAA HE 04
HORPEMEHHOTO YAOBASTEOPEHHA AOCTATOURO, uTOGHI KOa(pEUUMENTH NP
A;; oanonpemenHo 06pallaAnch B BYAL, T.e.

v P | ]
€y 20015 — a1 (€3 1l6y) =0
L 2"-:'_‘21:'25 T Cag {":: =t '7-"::.} =0

(2,10}

(crg T c5)" 2 (560 — Easﬂm} S{cig—&m) L T+ g ) =08
Ciz—Cy =10

Taxum o6pasom, NOAYUEHBL HCKOMBIE SABHCHMOCTH MERAY KOAMA
UHEHTAMH YOPYTOCTH €, HEOGXOAHMME AAS CYWECTROBAHWA YNPYrore no-

HATHCATH B BHALE
Cix= Cuy
lc;:I T 2":'13 [lﬂn = C'p_!} =10
(o {cio— Csa) =0
s =t €4y (€3 — €a3) - ay (€1 —€32) = 0

lMoacrapass suauenns woaduuuentos ¢, w3 (1.8B) & (2.11), oA

YHM COOTEETCTBYIDIIHE 3aBHCHMOCTH Ve MexAY KOPMUHeHTaMH _
roct biv. Ulepras us sasmcumocredi (2.11), » pacemaTpuBaeMbix BapHaH-
Tax (1.9), npusoasuT & vcAoBHAM

by = bar,s biz = bn

Yuurwsas taxme [1], uro bz = b # b = bu, wesasucumo ot sBapHam
Tor (1.9), okoHgaTEABHO ITOAVHHM

biz = by = bui = by = by, (2.12)

Oerassume Tp sanucamocty (2.11), ¢ yuetom (2.12) u caegyownx ceasek
by =D bisy =— Ok (2.13)

foAyudeMpx n3  (popmya npeotpasosanus (1.2), npeBcAsT B paccMarpHs
naembrs sapuanTax (1.9) & voromuam

bz = by — b, by = bii—bia (2.14)

C apyro#i croponst, ua gopmys npeofipazosamus (1.2), ¢ yuerom (2.12),
HMEeM =8

bio = bye — biy = b5 — b (2.15)°
Cpasnugas (2 14) u (2.15), moxno noayuuth

b =biu=by, bk =b5—=by (2.16).
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- 0DpasoM, TOAYYEHbI WCKOMBIE 3aBUCHMOCTH MERAY KOaqifu-

yﬂp}rroc‘rn bie (2.12) u (2.16), npu koTopbix cywecTsyer ynpy-
4. DTH 3ABMCHMOCTH MOKNO OGBEAMHNTh W NDPEACTABHTH B

} | *
G = e —bin (f=F=k) (2.17)
dCCMOTPHM TENCPh HCKOMBIE 3ABHCHMOCTH MemAY KosfulHUHeHTaMu
;. He ccramapausasch Ha noApctHOCTHN, npnm’a.a,em 3TH OKOH-

£ BABHCHMOCTH, KoTOpule noAyuaiorca ua (2.17) ¢ yuerom pop-
‘npeabpasosanns (1.2)

ai=az=a, (4K
(2.18)
afy —ap =ah oy = a). —a.
iHcAsA Tenepy pastoctw (bl — bit) m (hf — bm) m ywuraman
ety (2.18), samevaem, uto
b_i'f — b =bn —bun=ay —an =an —an (2.19%

H CAOHAMM, AAf PACCMATPHBAEMOro MatepuaAa pazsocts (b b
Th HABIPHAAT OTHOCHTEALHO YyrAa 7.

o u3 (1.1) u (1.2), nepsosavaAbHO NPEANGAATAAOCD, YTO
AHOBACHUA 3ABUCUMOCTEH MeXAY HANPARCHUAMH H AedOpMalliaMi
gAMbl 12 srcnepuMenTAABHO OnpeseAREMbIX KOS(MHUHEHTOR @, .

'_#a-!thﬂei‘:mem_ HCXOAA W3 YCAOBHS CYUIECTBOBAHHA YNPYTOTD Mo-
\a, BBAO foayueno math sapuckmocted (2.18) memay arvumu xoag-
ﬁ“ﬁ nDBTGHy YHCAOQ HEeRABHCHMBIX YITFIYT'HJ{ NOCTOHHHRBIX C{}Kp&‘
2 a0 7. Takum o6pasom, AOCTATONHO, HATPHMED, ONPEAEAHTE

hI‘i tﬁe.a,ymume Fi HOB{PHIHEHTOR YIPYrocTH:
Aiyy Ggyy Gy, G gy g, Oy

Sanumen sHpamende JAR SAEMeHTAPHOH PaGoThl BHYTPEHHEN YIpY-
‘OTHeceHHON K eaunmye ofwema [3], npu naockom manpamennom

& | - SE
6A = g.0e, - Tyley + Teglesy (3.1)
ThiBaA cooTHowenun (2.1), MoxHO 3aMeTMTH, 9TO BHIpaMeHHE
BaAeT cofoll noAmnt agndupepenumar, T. e,

64 = £ Oy~ —— bey -1~ gil aﬂ.rr.l =al/ {312}

ex ey Exy

AK AAR PACCMATPURAEMOrQ YNPYrOro Teaa pabora BHYTPEHHHX
CThiO MEPEeXOAHT B NOTEHUHAABHYIO aHepriio aedopmauny (W), ro

3A =2l —aW (3.3)
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Oreioga nonaren (Quawdecknit cMmuicA ToTesuwassnoil  dyskuuu U: srto
£CTh YAeAbHaf NOTEHUMAAbHAR 3ueprus Aedopmaumn W, 1. e,

: U=Ww (3.4)

Tloabsysen dopuyramu (1.7), (1.12), (2.3), (2.6), a Taxme yunrm
HaleHHDIE 3ABMCHMOCTH Me®Ay Koadipuuwentamu ynpyrocta (2.11),
NoCPeACTRERHOH nposeproil HETPYAHO YEEeAMTHOH, 9TO

i" 1_{" esrdie) | |=a
fj&l.r 2 ata = 385 =y
g |1 | :
e | 7 ) = 33)
d 1
_{:-J.E;“‘ :T._If_::.__'b = Ty
de,, | 2 A A

Yunrosas (2.1), (3.4) u (3.5), ans yaeabmoil norvenuuarvnoil anep
CHH AS(POPMAUMH TIOAYTHM

1 1 , -
W: E {j,e._—|— CII.\__ Eﬁ}l = "'2- ('jxg* . '33!2_’:' -+ 1;¥e_ry]- {3.6]
Mogeranans 8 (3.6) cnasara sanucumoctn (1.7), a notom - obpaTHbIEe L

sapucumMocTh (1.1), noAyvaes Buipamenns yNpyroit noresiMaibnoi aHepruM:
i PYHEUHMH KOMIOHEHTOR AeOPMALHA

1 e -
W = > (exzel + cayel + 20,02 ;) (3.7)
H B YHKUHH KOMNOHEHTOR HaNpAKEHHOrO COCTORHNUHA

W= o (bl + bush + 2, 7) (38)

4. Boue Buniac npuuATO, UTO AAH PACCMATPHBAEMORO TEAA CYILE-
CTBYRT YOPYIHH NOTEHUMAA, H TNOKa3aHO, UTO NOTEHUMAAbHAN (PYHKLHA u '.
NpeACTAaBARET cOB00H YABARHVIO MOTEHUHAABHYID SHEPrUK ..!EE[:ID]DME.‘Q,MH. W}
[losTomy Ha ocnosanun dopuya (2.1) v (3.4) Momuo zasnwuurs, YTo AAA
PACCMaTPHBACMOTO TEAL HMEIOT MecTO (popmyAbnl [ puna

o W ' aw d

. = Hr; == ¥ — 4'1 I':ll
e de, ! ey 3 S

,d,unamem TENeph, 9T0 JAH pachRTpHBaeu.mt'ﬂ AHHAOTPOITHOrD p'&.'-]iljdf_!?:'-'-
Md,qya\bl-[ﬂi‘ﬂ METEFHE.:'LEI. HMEKT MEeCTO TaAKAES N ll]tlpﬁ'l}’hhl Hac'!'l-i.:‘kh.ﬂl!ll}

& oW oW LA )

= & R
E}:J; d-‘-ll_.'

dsa,

AJdas Boluncaenna nponasosusx W (3.8) no 3., 3, u T npuBege
HEKOTOPHE HEODXOAHMBE QOPMYAB ¥ COOTHOIIEHHA.



K 'pazuoMonyanaofl veopuy ynpyrooni aniaoTponscro Tena 33

P, i« ﬂ“:u n o 2, ﬂ{; ¢
E_,ﬂ_s;_msr' E=E==inﬂ
d (4.3)
L

HBIE YTAR 7 MO 3, 55 # T,y MOXHO OHPEAEAHTH, BHISHCARR
tie npoussognnie ot <, (1.6)

dy sin 23 dp _ cos2;

=t 92y T 2(m—3) Oty St

(4.4)

&M TAKNC HBIDAMENHA AAR KOMIOHEHTOR ACPOPMALHN ey, By
e poaysawres ua (1.1) w (1.3) ¢ yuerom noayuenmmx npime

i mexay xopdpuumentamn ynpyroeru by (2.17)

= (ﬁ“ cos” % -+ by sin®s — 'IE;;—' Sin?;) 3+

*a
=

+ (.{:—t= cos*p 4 b sin®z — Z—“ sIn?;) s

&= (bn sin® 3 + bj.cos® = + b?i Sinﬂ?):.'.. -t
(4.3)
10 (ﬁusln? z + bucos’e+ _5‘21 siu?;) 2,

€xg = [(byy— byp) 5in27 b, cos22]3. +
~+ [(bys— bss) 5in 29 -+ by, cos 2¢] 3,

Afg Tenepys npoussosnsie W (3.8) no komnowenram manpame-
Tipy © YUETOM NPHBEASHHWIX B 3TOM NYHKTE (OPMYA H COOT-
tarme fopmya (2.13) u (2.14), u cpansupas noAyuenHbE BbI-
(4.3), momuo yGeautves s cnpanesansoctd Qopmya Kacru-

MATOMATHRN M MexannEm

AH ApnCCP

| NOAMTOXRMTECRIE HNCTUTYT Moerynusa 30 IV 1969
s K. Maprea

'_" Apw. CCP, Mexanuxa, Ne 3
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v, & PULARUANL, U, U LUIODSPEUL

LLhGASTAT SUPUUTAEAR, BENreh ZUeRE LLMLTES Py Y hathp
WAL HULDLAPES LY SBUARESLY LbPURLISIN,

U.Litan]lns.Lf

H.i:!'rqmn!-mulr wnans proseid or e e eaprel e Shwepefd pesrprofarchans g fris of fréenlyh -r;_ﬂujr_gm_lf"
wnw&qm.&'ﬂ;irm.ﬁ;mﬁ sy pred urlyfrgiekipife o foghe wimsgifndk W -f.uuu’lﬁp. npisp wlehpo -
dligur bl wprnosr A asefpuass u!nitﬂfti!ﬂ'fllﬂ!fl rfufm.,ﬂ_;m'f: Sunel v ey ”mmg-{wﬂ t qhlhap-
gl bl spnnbgfig Ebpyfogl apn S @i Qoyogneg=
sfurd £ tande, wp gl plpfng Y fdfe Sl op wligfi miSify el gl ‘I'E‘hn-‘-
.uﬁ.rfﬂ-a

N. H. ISABEKIAN, A A, KHACHATRIAN

ON THE DIFFERENTMODUL THEORY OF ELASTICITY OF
AN ANISOTROPICAL BODY IN A PLANE STRESS STATE

SummBary

Dependences between elasticily coefficients of an anisotropical dif-
ferentmodul body in a plane stress state, necessary for the existence of
the elasticity potential are deduced.

An expression for the specific potential energy of deformation is
obtained. The correctness of Castiliano’s theorem for anisotropical dif-
ferentmodul material under review has been proved.
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ASULLLYL U0 HPSAREINPLLEID ULULAGTPUSD SHALURGHP
Ha AKAIDLEMMHH H.A:h'lq APMAHCKOR CCP

XXII, N 5, 1969 3 Mexasnnica

B. A [EAEX

HEKOTOPBIE 3AAUH U3TMBA TPAHCBEPCAABHO-
- MBOTPOIHBIX MAACTHHOK, OCAABAEHHBIX
KPY['OBbIMM OTBEPCTHAMM

're NMPHBOAATCA DEBYALTATH HCCACAOBANHA HOHUEHTpALHA Ha-
OA0 OTBEpCeTHIE MpH H3rube TRAHCEEPDCAARAO-HAO TPONHMY OAa-
Baze obobwennoil teopuu C. A. AmGapuymana [1].

lexoaneie coormomenss. Pemenne sagaun parufa TPaHCEEPCAAD
OMHBIX MARCTHH CBOAMTCH K HHTEFPHPOBAHMIO YPanHeHHH

* 1 1 7t e 1 whw 1 d*w
e e W [ S o I + =0
(ﬂ?’ * podu + L f]ﬂz)(d;ﬁ' B rﬁ'EE)
(1.1)

PR L A ER . e

DACHETHLIE BEAHMHHBI BHPAKAIOTCA Yepes (YHKUHH W i o che-
1 ofpazoM (8 ossoposHoM cAyuae):
IOEOPOTE HOPMAABHOTS BOAOKHA

Tn =—_.._{r"+ Elﬁ-ﬂ!} | -I_ﬁ_
6ol

(1.2)
E v o
?&z_?'ﬁfﬂ'-[-ﬂw} %

AIoWHE YCHARA

0 1 dy 1 L 1 g=
) T 63 = D —Aw+4 —ZT ) (1.3
D dp = =7} Ej'E' ) i ( neodl o : dp ) (1.8)

__Ee--n np},r_'rnlgnﬁ MOMEHT B o

' 1 o g 1 de
5 + | ——F—— shpp}— (1 —9,) — ——1L
{[ |_4 d[.i + dﬁ’2 ]{w + ﬂJ { } } d’i [l' ﬂra }

o 5 - A T - o 1 dp

L i v ielan) 4 fl— vy

Vg o : dﬁ | g )l{ﬂ w) + (1 R dﬂ}
(1.4)

D1 —»,) {i;-i—,i{w Fsdw) + %’I =4 '_2(}_ e X daé)l}

poop
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3 . R o
Aech ww, P — (YHKUMK OPOrWGOB W VIAOB NOBOpOTR, =2—6-;
E= e i (loii mapuant Teopun C. A. AwGapuymssa);

51— G, p p . AL Awbapuymana);

i E .

= 9 ey Z0 Y (ll-of sapwant teopun C. A. Awbapuy
1 = :I ( G.- Es ) { s 5 P

lla} Er.n Gay v n E-; Gey ¥: — MOAYAH YTIPYrocTH o ﬁcamnfmhnﬁg

COMA COOTRETCTHEHHO B IAOCKOCTAX, MAPAAASABHBIX H HODMAABHBIX K

AH HHOH.

9. Mocramoska sagaun. [locTanmum uesn na Gase ypasHeHMi (1.
(1.4) MccapaOBATH XapaKTep KOHIEHTPaLHH HanpAMeniil, co3jaBaena
feckoHewHOH TPAHCHEPCAABHO-HIOTPONHOH nanTe KpyToscH HEeoAHOPOAS
HOCTHIO pajdyca a. '

Dﬁoanauuu pellense CODTEETCTBYIOIEH 334810 AAH crAomHOH IA
vepes w', 4. Haromum renepn na pewenne w', ¥ Takoe pemeune w',
ypauuennﬁ {1 1), koTopoe Ha KoHTYpe HEﬂJ(_Hﬂpu}LHﬂLTH (npu o = a) yaos
ABTBOPAND OBI YCAOBHAM; 1

4) AAf OTHEPCTHA, B KOTOPOE BHAAHD aBCOAOTHO-RECTKOE AAPO

- in
rji_tu_ df“ 8 o o =0, Lot i)
do 4 S

i) AAR CBOGOANOTD OTREPCTHI:
N,+N,=0, M, + M. =0, Hs-+Hu=0

Haxaaapmaenoe pewense w”, ¢ J0AKHO, KPOMe TOrO, HCHESATh

Geckoneunoety [2, 3].

Hume pacemoTpum nanforee BamHbIE CAYIaW HArPYmeHUd 1A
NPHBOASUIHE K OAHOPOAHOMY HATPAXEHHOMY COCTOANHIO HA GECKONGHHOC
JAn TAKHX CAYUAER BLINEHAINAHHbIC PEMEHHH 3ANUUIYTCH Tar:

A) uMAMHApHHECKHA H3THE MAMTEL MOMEHTAMM M (M =M M=
=-H:y o INE =N,; = 0j:

w'=— %—)1{1--?‘.}“1 “va)eos 2, =0

a’ = g Inp 4 (e~ + ¢,) cos 20

& = ¢, Ky () + c5 K (3) sin 26

B) kpyucHHe NAWTH PABRHOMEDHO-pacnpeseAeHHBIMI  NOMEHTaMH
{(Hs =fw: =M; =N: =Ny =0):
Np#

gt il _gnignl | gl
Q'D[]- _ull}

wh= (g1 65)sin 28, 7' = ek, (%) cos 26
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-}"{B_p.}—mu;q:-upnuupnnauﬂme pynxuun Beceenn Il poga j-ore no-
OT aprymenta 4. Yraw nosopora 7. n T @ TAKKE YCHAMA-MOMEHTHI,
sercesyiomme (2.3) u (2.4), maxoanres no popmyaam (1.2)—(1.4),

AHEDIE ¢, (urypupyiomme B (2.3)—(2.4), soamust Hoirn olIpeAeAeHNE

L Ba xpato orseperni (2.1) aubo (2.2),

3. Haura ¢ smectinm Beaouemien. C yuerom (1.3), (1.4) u (2.3)
e (2.1) zaer Aan nocrosnmn CACAVIOULHE IHAYESHHA:

S M@ M g g
5 a0 {1 i '.r,,} : 4D{1 = "'lr} ( E"}‘-")
(3.1)
o Ma! e, =10 By = — ———-Sﬁ:p )
o, (1) T T T =
Qm =1 ‘-‘ij‘ill 'I"M
1—w, PR ()
(3.2}

o DR® 0, & :
W 2 _”. i . ! — |“‘;
< gt ( s te 415 ) 2

YCHAMH M MOMEHTOB COFAACHO (1.3)—(1.5), (2.3) u (3.1) wmeen
MHAMBADHYECKOTO Harnfa):

=1 z 1 2
T 2 1+ Yo B [fzgm {1 —‘1'“:} F‘,E
; fola)y 3! 2N
—1gp Qlttlay Sot g 3 Ny o)
Ql |:'EJ ) | f"q gn'| .) F
2a8¥ (1 4y, 3
ME+MF=M[1 %99_??_—%"%60529'
- . (3.3)
- *—L[ 1—v, —12h% &y op Cultefa)
2 81~ ¥,) S o tKs (1)

Jat’ 2
+_“—(1 = E;)] sinﬁﬁr

El
¥
i

AMa® 20K, (tela)
Ny=—— 2P |y | WK (t/a)
: f“l {1 = "'-I-_} 1‘drlu ’ " ﬂﬂfK"_" (t}

ey PRl ]
:-‘ {1 _'-\"l.r} gm ﬂﬁﬁ: '“I}

EACHL  CAGAVIOWIME OOOIHANCHHA Ann KOMOMEAUHE 0T dyHrEM

(z):
2) = 2K (2) — K, (2), Qu(z) — —2%K; (2) +2Ko (2) — 4K, (2)

KOHTYPE MOCTKOFO BRAIOYEHMH (npu ¢ — a)

cog 26

=
I
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+|_1 1 _}(3_“,, -12h* — 8R? %{—;L—)]m

=i

1

-

M, (a; ) = M{I

My (a, 5) + M, (a, §) = MJ 1 +M“

1 "u:l ==m

20 -
2 J (34)

Hala, 0) = S .__1_‘ T - 1OH%— D} ;Q;_U_] ll aln :-'_-_:
I Qi —9:) iKY 11

==}

aM _K!..{r}

N (a; 8) = — _ 1130 N o
ol ) O (1 —w) 1K) sin 20, i (@, 9)
g
l_“’EE'Ir*} r.=.’f.l'-=
1 i S W
Eo B
_._.-"
1 B
Qu._=1— E=Z.5 fro o g E=' ¥i ‘__..-"'"
8 3 G 5 ; : 1] (.\ i}\, K "__,,.-""

oY
NN

X

\

1
£
0 | vl E"HJ | >
= TN T e S G
e, 1. WPar. 2.

Caysaji xpysenss 0ANTH PaBHOMEPHO-DACHDEACASHHLIME MOMEHTAMH
H noayuaetca cynepnozuuueil na mamecTnoro pewenua (3.1) (3.4}, Ha
KORTYPE BEAIOYEHHI HMeeM

oy BB S (VRS SR (3 v+ 128" 8h* ﬂ) lsinz'ﬂ
' Qn(1 — ) 1K 2 (1)
N a8 e — 2 SN No (e, 0) =0 (35

u“gm{l . ‘Iﬂ} !K'.!{t}

Ha gmr. 1 npeacrasaen rpadug HsMedsEHs epepe3ninaioliers Vous

% Al

ana N, (u, -:1-—) o (3.3) (8 cayuae xpydeHWA NAHTH) B 3aBHCHMOCTH OT

i i
—  AAT PRIAHUHLIX —— TPH Ya — —/— 1 Y2 — 0.,
h - 3

Ha tpﬂf&- npeijcTapAeHy rpaddkd HEMeHEeHNA HOHI:IH[‘&HI_;HEF[TGE FOH™

= MR
T1 a E,-. =
HEATPAUHH k. = (—j-_-—.)ﬂ B EAPHCHMOCTH OT NapaMeTpol h— H E" e
\ I ST T

1

Vo = =i Y =0 sar waruba (&) u wpyuenns (k) nanTHL
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':'Ifﬂmm co ¢BoBOAREIM OTEEPCTHEM, B STOM CAYYaAEe AAH no-
7 ua (2. 2} roAyuaeM

L Mt . e | AT ]_%L)
B 0n ) CoD(I—vw) \ g,
i (4.1)
. 2 4h*
= . =0, ST g ek
2 DY, € 4 Kt (I—va
2ht ;
Oy =2 (BIG (4) -L 34K (i
=Xt }l’ (£) 2 (t))

(4.2)

Yo = v, +8A* (3 + gl {:;

Yeuaun u MOMEHTH, cooTseTcTsyiomme (4.1) u (1.3)—(1.5) onpese-
o lopMYyAam

2 8 * .
-*;1\[1 + 4 | S (4% —ogpr 2. gy Qi (/o) “-‘““})—

: e P K, (1)

i -

—%( —;%”) cos 20|

i b

M.+ M, = M(l = 4:"& cOs E{r)
.. i
R ; (4.3)
] .-':' : E.ﬂﬂ : *Q {If ﬂj .
_5-{—1-.? E( 244 E s ) 5 ( = }Sm 91
0

N BMe| oK) |,

f'luu a'k,
N _S8Ma f-"“.h (tp/a) sin 90

e Qﬂaﬁzl'. )
OHTYPe oTEEpcTHA 1K [ = a u3 (4.3) noayuaes
M, (a, 9) = Hyi(a, ) = N, (a, ) =0
My (e O = b |1 — 20 ) (4.4)
"'I:I
M tKi(ey | .

Ny fa ) = — 2, 11+ CYATR sin 20

___aoaaimer-: HANECTHOH (hOpPMYABI AAH MPOH3AOAHONH oT Y HEITHM
'

(2)
Kile) = muy~§mm

pe (4.4 8) momno HPHRECTH K BHAY
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BMLK, (1) .

n 20
al, K, (¢)

Na[ﬂ: ﬁ:':

He npupoas BHKAZZOK, 3aNMIIEM TAKKE OKDHYATCABHDIE BhIPA
AAA YCHAHE W MOMEHTOBR Ha KOHTYpE OTeepeTHil B cAydae KPY4eHHA 0

M, (a,9) = Hi(a, 5) =N, (a,8 =0

M, (a, 8] = — Eﬂi—hi sin 20 (4
=0
16HE, (B
N B = —— 20
v GO
. He
Mk
h‘"l“‘---_ .
30
e, 3. . 4.

Ha ¢ur. 3 # 4 noxaasso HaMcHeHHe  (epepesplBaims

. = % i E
N (a, —) B 33BHCHMOCTH OT —» — 1 —— 1 Ny (a, 1) B 3amne
4 a A G.

] (43 1 -
oT —— #u - mpr Y.=-—; ¥.=1{. Ha ¢ur. 3 npescrasrens rpaf
(#7 h 3
2 M
KOPEUINEHTOR KOHLEHTPaUUN momenTor K — (E) AR IHAHHZ

[

geckoro uaruba (J) w wpyuenns (k) 8 308RCHMOCTH OT napaMerpa —

PaSAHYHEIL £28 mpH Va= x, Y=
(. 3

5. Obcyx aenne pesyantaTtos. [lepsiiiem k ofeyxgenmo pesy.

TOB, noAyueHnnx 8 55 3w 4. i

1. Beepseauunnnl, xapaxTepHsviouine HanpimeHHO-Ae(pOpMHR0

COCTOAHME NMANTH, OCAafACHHONH OTHEPCTHEM, 34BHCAT OT NapaMeTpo

a E;

Wi, T. €. OT OTHOMCHHH e t‘—'n Heroropsie w3 Taknx 3asucHM
1 £E
npeAcTaBASHE Ha fur. 1—35,
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e e

pegeabnbiii nepexog A* — 0, {— o0 moxHO TpakToBaTH AHBO

J a
04 K DEecEoHeYHO TOHKOH MAaCTHHES (T—* ]. Aubo Kak me-
i J

ﬁ_l..i'a'.i_‘:"rnn_ue c Oeckonewno-Doaemoil  caBuronoli MecTROCTBIO

EHW
Lz
B T R
E—E-‘EE Ef:ﬁﬂ
““"‘\._‘_-‘d
H—'h'-..__‘ ‘--—.._,:ﬁL-‘

e

--..""‘:-..__ — I
e ] e

Y=g L

=)
-
enl—
t=5]

3
=lr

T, -3,

I0ALEYS ACCHMOTOTHYECKHE npeicranienns pysxuuid DBeecean
A BXOAAWKX B smpamesds (3.3)—(3.5) w (4.3)—(4.5) aaep vera-
uTO
lim 2. =1, lim 2y = 2.(1 4= v) (3.1}
K=l K
(3 [
‘ocHoBanuy (3.1) MomHO A0KA3ATH CHPABEAAMBOCTH CAESAYIOWErD
HHS: BO HCEX TOMKAX UAHTBI, HE NPHHAAAEMAMX KPalo OTHep-
pagennii yorand ¥ sosedrtos (3.3) s (4.3) npu acamoToTHwe-

a E
PEMAEHHH NAPAMETPA oy ¥ GeckomeyHooTH Aufo —— ¥ HYAID

=z
HCE COOTHETCTEYHMUHE XNAPARTEPHCTHRH KEAZCCHMeCKOH TeopHH

id [2’, 3] -
M, (e, 8),0 -0, No (5, 6)) =MD (6, 9), -+, N&Y(a, B)) (5.2)
-0 (t >a)

4 ur. 3 noavTomy nepepeamsaiowas cuaa no Kupxroggy coorser-
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4, Hecroanko no-upomy ofCTOMT JeA0 Ha TPAHHYHOM KOHTYPE.

(3.4)—(3.5) u (4.4)—(4.5) npn %— —-+le-fc,ae.4ye1' TaKKE DPAA 3IABHE

'l

creit Teopun Kupxrofipa. D10 oTHOCHTCA, B HACTHOCTH, K HIrHOHAIOMIHM 3
mentam M, (a, 9) u M, (a, §). Hanpumep, B caysae uuaungpuueckoro
[‘Hﬁﬂ: NMAACTHHBIZ

a) ¢ MECTKUM BKAKUCHHEM

lim M. (a, 0) = MIEM (a; §) = M(_l 15
E =1 1—|— Yo 11—,

cos 2[’) (

6) co crofodHRIM OTBEpOTHEM

lim Mi (a, ) = M (a, 0) = Mll —%
Zi

EifGs =t

COs 25]

Ha qur. 1, 2 u'5 cooreercTayiomne xapaxrepsctuks Teopun Kupis

-

rodia 0H03HAUSHD ?r = 0 # BEIFASAST K3K ACHMITOTHI AAH IOAVUEE

kpubtix. B uactmocTs, npamste-acumnrorst k= 3.3 u k=06 (¢ar

a takme &y, = 1.8 u k= 1.6 (gur. 5), ocfoamauennuie i—:ﬂ, npe AcTats

E
AFIOT KOSQPUUAEATH KONISHTPALNE Py Harude 0 KPYyUeHHH MARCTHHKH CF
KECTEHM BRAOMCHWEM M CEODOARLIM OTBEPCTHEM, REYHCASHALIE Ha O
teopust Hupxrogipa |2, 3]

Kax muano u3 rpadmkos, WHEASHHDIE OTAWSHE NOAVIEHHBIX pEaYAL
TATOER OT COOTHETCTEVHMUHX BCAHUHH B TEOPWH KHPXFDQJE[W MaryT CTa
ABAYMTEARHEIMHE JAH OTHOLEHHH -E—" ~ 1} — 60, uro xapaxTepHo iM% OpH

=

THPOEAHNBIX CTEKAOMARCTHROH, [OpPH 3TOM YHAZBHHDC OTAHYHA B CAYY
KPYUeHHA [MAACTHHKI HOABINE, Y&M B CAYHAC UMAHHAPHYECKOTO nsrpda

5. Herawuenne 3 yreepsdenus 4) cocTaBAfIoT nepepesnibaid
yeuana Vila, U), geficTeyowne B NAOUIAAKAX, NePNeHAMRYAHDHBIY K K
OTBEPCTHS.

STH yemAna pasHbl HYAID B CAYHAE EECTROTO BEAIOUCHHA (em.
myan (3.4)—(3.3)).

Anasnaupya popmyam (4.3) u (4.68) Aerko nokazaTe, UTO NOPAAOR
PEPEALBAIILErD YCHANA HA KOnType csoloARo# noivocTd panen h s

CaeaopatTeabno, racaTeAbHue CPE3MBAWIMNE HATPAREHHA T,

a4) paBHBl HYAID D CAYYAE MECTKOrG BRAOUEHMH,

6) nopaaka h  Ha KOHTYpE CBODOAHOTD OTHEPCTHA.

Goorﬂe&mymgﬂe KACATEAbHDIC HATIPAKEHHA, ONpsieAdeMble |
cHueckol TeopHel, B ofoKx cAydasx — nopagxa A )

Tarum ofpazos, B paccMaTprBasubix CAVYAAN TEOpHA Kupxrogid
yKa3MEBaeT AAME NOPAAKA cpespnawny Hanpamedui = .
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- E
e, 4 noaromy cayuait G—“ =0 ne cooTeercTEYET TEOpHN Kupx-

OrHEHBI IPPERT MOAYUCH SAR CBOGOAHOH MHOAOETH T paborax
HOBE 06wWwero 1o xo4a TECPHM YIDYrOCTH, H 444 cBOGOAHO-ONEp-
i B [6] — na Base ypasnenui 'reopmn C. A. Awmbapyymana [1].
B. CAyNae Maapix ormepernii (a= A) abobmennme NPHEAS FHEE
Hble) Teopun uaruta NAACTHHOK, B TOM 4YHCAE W TPHMEHAEMIA 34ech,

ARBATH Y ADBAETHOPHTEABHBIX PEIYALTATOR, KACAOWLUXCA Koad-
‘ﬁgngf:ﬂ'rpaunn. [oaromy rpagurn Ha pur. 2, usobpamaomue
EHTLl KOHUENTDALWH, B CAYHAE KECTKOPO BKAIYSHHS He AoBE-

a
OUKOHA, XOTH o npu —— 0 MOAYVUCHN KOHEeYHRIC 1 AL ﬁAHHKHﬂ
18, 3 ¥ P

® W 3ABMCAIIHE OT Y.

i u3ruba nautor ¢ masim OTBEPCTHEM CABAOHANG Gl HeCAE-

Ha OcHoBe ofuiux ypasHenyit TEOPHH YIPYrocTH.
HeBeanmrepecno ormernrs Tak#e, 4To B caywae obparsoro x 2)
s
-
BTATAM, Kak bl COOTBETCTEVIOUIHM mAockoH Iaiave TEOPHH YIIpy-
M‘EH Mur. 1, 3, 4 aror cayuait XAPAKTEPHIYETCH OTCYTCTRHEM Ile-
s yeuanit V. w M. Ain cnoBoanoro OTBEPCTH KOSHIH-
ALEHTPALAY CTAHORATCH NPH 3TOM pannbivi fy = 3 {UHAHHApHUeE-
10) u k: =4 (xpyuenue) (tpur, 3), uto coormercrayer KOS HLIH-
UEHTPALNN TPH PRCTAKEHHE U CABUrE (R4 GECKOHENHOCTH
THEPCTHeM (3ajaua Kupura).

OP0  Nepexoaa

= M3 DOAYHEHHLX If_‘-UGT![OU.[‘EIIHﬁ nepexao um

) naoe-

3 E s 'IE':I i
Bo Beex npusescnnusy PesyAbTaTax caydaii - = 2(1 v,)
Jz

OOTBETCTBYET M3OTPONHOH MAZCTHHES,

A NOABTE S FIaee kil T eTaTyT

Mocryriaa 25 11 1959

£, L Mbkbh
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B. L. PELEKI!

SOME PROBLEMS OF BENDING OF TRANSVERSAL-ISOT
PLATES WITH CIRCULAR HOLES

Summaty

In this paper some results of the investigation of stress
trations around the holes in transversal-isotropic plates on the ba
the generalized Ambartsumyan's theory are given.
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