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(ITpencrasneno 21/1 2021)

KaroueBsble ciioBa: anuzomponHoe meno, niockas oehopmayus, coom-
HOWleHUsl YNpy20Cmu.

Bgeenenue. B n3BecTHbIX MOHOTpaUsX MO TEOPUH YIPYTOCTH aHU30TPOII-
HOTO Tejla BOMPOCH OOOOIICHHON TUIOCKOH IeopMalii PacCMOTPEHBI IS
AQHU3OTPOIHBIX TeJ, MUMEIOUINX IJIOCKOCTh ympyroi cummerpuu [1, 2]. Bos-
HUKaeT €CTECTBEHHBIH BOIIPOC — UTO OYIET, eclii aHu30Tponus obmas (21 mo-
CTOSIHHAsI YIPYTOCTH). B cTaThe BBIBEJCHBI COOTHOIICHHS YIPYTOCTH 0000-
HICHHOW TUTIOCKOM JedopMaliii, COOTBETCTBYIOIIME TeliaM, o0iagarommum 00-
el annzoTponueil. O0CyXIeH BOIpOC UX Pean3aliH.

1. BbIBOI OCHOBHBIX COOTHOLIECHHH 00001IEHHOH MI0cKOl Aedopma-
MM AHU30TPONHOTrO Teja. /sl BbIBO/JA 3THUX COOTHOIIEHHH BOCIOJIb3YeMCsI
COOTHOILIECHUSIMH YIIPYTOCTH TPEXMEPHOH 3a7a4H:

Ey =0 T+ 8126W +a,,0,, +a14ayz +a,;0,, + amaxy,

Ey = a,,0,, + aZZGW +a,,0,, + 8.24Gyz +3a,50,, + aZGny,

&, =0, + 8.23(7yy +8,,0,, + a346yz +8,,0,, + a%axy, )
&y, = a,,0,, + 8.24ny +a,,0,, + a440'yz +a,,0,, + a460Xy,

gxz = aiso-xx + azso-yy + aaso-zz + a450-yz + aSSO-xz + a560-xy’

gxy = aleo-xx + azeo-yy + aseo-zz + aAGO-yz + aSGO-xz + a66o-xy’

TI€ & — KOMIOHCHTBI nedopmariuid, Ojj — KOMIIOHEHTBI TCH30pa HaIpsHKeHUH,
aij — TOCTOSHHBIE YNPYTOCTH. &j; BRIPAXKAKOTCA 9€PE3 KOMIOHEHTHI U,V, W
BEKTOpa MEePEeMEIICHHS 10 U3BECTHRIM (DOpMYyIIaM
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[Tpu 06001IeHHON TUTOCKOMH AePOpPMAIIMU CUUTACTCS, YTO
u=u(xYy), v=v(x,y), w=const.
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Tornaa u3 cootHomeHu (2) cneayer
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Xz !

rac
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g, =0, £y, =0, ¢,=0. 4
U3 coornomennit (1) mmt &,,6,,8, ¢ ydieroM (4) HampsOKCHUS
y2» Oy, MOXHO BBIPA3HTb 4€pe3 Oy, Oy, , O, 110 hopMynam
1
o, =— A (05110'XX +a,0,, +0,,0,, ) :
o, = _K (aszx + 00, + a0, ) , (5)
1
o,, = —X(aglaxx + 03,0, + 030, ) :
Qyy = 8,85 (313 &5 ) T8 (aesam 8,59, ) T, (a15a45 — 8,8 )’
= 84855 ( 8 ) +a,; ( 8485 — 8p38y5 ) tay, (a25a45 ~ 8558y ) '
a44a'55 (a36 ) + a45 ( a‘45a36 ) + a34 (a45a56 - a55a46 ) '
= 855 (8354 — 843 ) + s (a15a34 814855 ) + g5 (813835 — Aaals ),
=85 (ass 24~ Ap383 ) + 8 ( 85 — 8py B35 ) + 8 (334335 — 83385 ) . (6)
333( 6~ QusBs ) + s (848 — sl ) + A (55 ~ 55 )
3, (a1 =88 ) + s (R8s — B158s ) + By (4B — B ),
Ay, (85845 — A58y, )+ Ass (BpyBlyy — BBy ) + 8uy (Bps8yy — Byys ),
= a5, (QusBigs — AsuBs ) + A (Bass — Basllss ) + s (a8l — Als ).
a33 a34 a35
A=la,, a, a, o # Q-
a’35 a45 a’55
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IloncTaBuB 3HaUEHMS O BBIYHCIICHHEIE 110 opmyiie (5), B cOOT-

210,210,

Xz 2

Homenus ynpyroctu (1) mis & Eyy» Eyy > TTONYIHM

XX !

1
Exw = {an _X(amau +a,505 + a0, )} Ot

1
W |:a12 - X (azsall 8,05 T Ay0y )} ot (7)

1
+a,— K (a13a12 +a,0y, + 3,505 )jl Oyt

1
+| Q6 — K (a13a13 + 8,03 + 8505, )} Oy

™

+

1
+ l:azz - X(azsalz 8,0, 8503, ) Oyt

1
Ay — X(azsals 8,0, + azsass) Oy

1
Sy = |:a16 _K(asaan +a,ay + a56a31) Owt
1
+| Q% _K(aﬁ6a12 + 3,50, + aseasz) o, +

1
+ [aee - X(a36a13 + 8,05 + Age gy )} Oy

ou o ov au

Ey =16y =—, 6y =—+—,
“oox Y ooy Y ox oy

C Y4€TOM TOr0, 4YTO B IUIOCKOH 3aavuc BCC HAIIPSKCHUA SABJIAIOTCA q)YHK-
IUAMU OT TAHTCHUOUAJIBHBIX KOOpJAWHAT X, y, NEPBLIC JIBa YpaBHCHUA PABHO-

BECHsI TPEXMEPHOMH 3aJauu yIPYTrOCTH MPUMYT BH]L

0
00 , 9% , x (x,y)=0,
OX oy @®)
60'Xy+8ayy +Y(x,y)=0
ox oy )=

rae X (X, y) Y (X, y) — KOMITOHEHTBI MAaCCOBBIX Tell. YpaBHeHU (8) C yueToM

COOTHOIIEHUH ynpyrocTy (7) COCTAaBISAIOT MOJHYIO CUCTEMY JJISl ONIPENeICHNS
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HaIPSDKCHUH O, , Oy, O, U Iepemeliennii U,V . 3arem mo dpopmynam (5) or-

PEACTIAIOTCA HAIIPSAIKCHUA o-xz’ UZZ . OI[HaKO TPETHC YPABHCHUC PABHOBCCHUA

yz!
TpeXMEpHOH 33/1a4H B HAIIEM Cydae MPUHIMAET BUJT

0
%+&+Z(x,y)=0. 9)

OX oy
YpaBuenue (9), kKak nmpaBuio, He OyAET BHIMOJIHATHCS, €CIIN 3apaHee 3aa-

HoZ(X, y). ITockONbKY HampsKEHUs O,

x21 Oy, YKE H3BECTHBL, HEOOXO0INMO,

4TOOBI
aO-xz + aGyz

Z(xy)=- >ty (10)

Takum 00pa3oM, MO)KHO KOHCTATHPOBAaTh, YTO MPH HAIHYHK OOIIEeH aHH-
30TPOITHH TEJI0 MOXKET HaXOJAUThCS B COCTOSIHUM 00OOIICHHOH TUIOCKOM Jiehop-
Maluy, €CId MOMUMO TaHT€HIIMAIBHBIX HArpy30K Ha Hero OyJeT MpHIoKeHa
Tak)ke HopMallbHasl Harpy3ka, onpenensemas popmynoii (10).

2. YacTHble ciay4yam ynpyroii cumMmerpuu. a) Paccmompum cayuait na-
auuus naockocmu ynpyzou cummempuu. Hanpasiss oce 0Z wopmansho K
9TOH IJIOCKOCTH, a JBE APYrHe B HEE, 3aKJII0YaeM, YTO 8 MOCTOSHHBIX YIPY-
rocTd paBHbI HyIi0 [1-3]:

Ay =y =8y =y =y =5 = 46:a56:O' (11)

CormnacHo dopmynam (6), (11) umeem

_ 2 _ 2
oy = (a44ass — 8 ) Q3 Qpp = (a44a55 — 8 ) A3,

Gy = (a44a55 - ajS)azs’ Oy =0y =0y, =0, 3 =01 = 0133 =0, (12)
A =ay(a,a,—ay).
CornacHo (5), (12)
1
o, = —g(aﬁaxx +8,,0,, +8:,,0, ), .
o, =0,0, =0,

a cormacHo (7)
gxx = ﬂllo-xx + ﬂlZny + ﬂ16o-xy '
gyy = ﬁlzo-xx + IBZZO-yy + ﬂzeaxy’ (14)

gxy = ﬁlﬁo-xx + ﬂZBO_yy + IBGGny'
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CootHomenust (14) coBmagaroOT ¢ COOTHOIIEHUSMU YNPYTOCTH, PHBOIM-
mbimu C. I'. Jlexaunkum [1]. Ecnu Teo uMeeT mIoCKOCTh YIPyro CHMMETPHH,
JUTS perieHns 0000IMEeHHON MIIOCKOH 3a7aud He0OXOUMO PEIIUTh YPaBHEHUS
paBHOBecus (8) mpu cOOTHOIICHHUSIX ynpyroctu (14) U COOTBETCTBYIONIUX Tpa-
HUYHBIX YCIIOBHSIX.

0) Opmomponnoe meno (mpu naiockocmu ynpyzou cummempuu). 1lomu-

Mo (11) paBHBI HyJTIO TaKKe 85 = g = By = 8, = 0. Cormacuo (14) umeem

Bis =P =0, fos =85, i :(auass _afs)/ass '

P = (azzasa - a223 )/ass ) 1512 = (a1za33 —839,3 )/333 . (15)

COOTHOILIEHHS YIIPYTOCTH OYyT MMETh BH]I
Exe = PO+ ﬂlzayy’
Ey = PO+ ﬁZZO-yy’ (16)
5Xy = aGGO-Xy .

OTH K€ COOTHOLIEHUS UMEIOT MECTO AJsl KPUCTAJUIOB POMOMYECKON CHC-
TeMmbl [3], a TakKe Ui KPUCTALIOB KyOMUECKOW CHCTEMBI C TOW JIMIIb pa3HU-

LEH, YTO VIS MOCHEAHUX 8, = A5 = g -

8) Monomponnoe unu mpanceepcuaIbHO-u30mMpPoOnHoe meno (Haauuue
naockocmu uzomponuu). llomumo (11) nmerotr MecTo

Bug = 8y = 83 = y5 =0,
By =8y, B3 =8y, By =z B = 2(A— ). (17)
Jns Takux ten
P = P = (2~ ) 255,
b, = (3123-33 - aizs)/aes +Pas = 8 = 2(a11 —ap )
CoOTHOMIEHUSIMH YIPYTOCTH SBISIOTCS
Ex = PO+ P20y
Ey = B0, + ﬁnaw, (19)
Ey = Z(all _alZ)ny'

2) Hzomponnoe meno. llomumo (11), (17) umeem

(18)

By =83 =8y, 8; =8, =8y, E,=E,=E;=E. (20)
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B pesynbraTe
1-0? v(1+v) 2(1+v) 1
= =—, = — s = =—, 21
B =P £ Pra £ % £ G (21)

rne E,G — moayns FOura u casura, v — xo3dpunuent Iyaccona.

CoOOTHOMIEHUSIMH YIPYTOCTH OYIyT

P :1_02 o.—— o | :1_02 o - &

XX E XX 1—U Yy 1 yy E yy l—U XX 1 (22)
1 2(1+v)

Ey =GO = E v

KOTOpbIE COBIIAJAIOT C KIACCHYECKHUMH COOTHOLICHUSIMH YIIPYTrocTH 0000IIeH-
HOM IJI0CKOH nedopMalini H30TPOIHOTo Tena [4].

Bo Bcex PACCMOTPCHHLIX YaCTHBIX ClIydasaX TPEThC YPABHCHHUEC PABHOBECUA
TPEXMEPHOH 3aJa4H BHITIONHSAETCS aBTOMATHIeCKH B cmiry (13), ecimm HOpMaib-
nas cocrapistomasn Z (X, Y) oObeMHONH Harpy3kd OTCYTCTBYET, T.. BCETA

MOKHO pCain30BaTh IJIOCKOEC )Z[C(l)OpMHpOBaHHOC COCTOsHUCE.

WNucruryr mexanuku HAH PA
e-mail: lagal @sci.am

Axagemuk Jl. A. ArajioBsiH

OO0 0OCHOBHLIX COOTHOILICHUAX 0000ILEHHOM MJI0CKOM
nedopManuu AaHU30TPONMHBIX TeJ

Ha ocHOBe cOOTHOLIEHUH yIPYrocTH MPOCTPAHCTBEHHOH 3aJa4 TEOPHH YIPYTro-
CTH aHU30TPOMHOro Teia (21 MoCTOsIHHAs YHpPYrocTH) BBIBEIEHBI OCHOBHBIE COOTHO-
1IeHns: 0000IIeHHON IUTOCKON aedopMary. YCTAHOBJIICHBI YCIOBHUS OCYIIECTBICHHUS
9TOr0 cocrosHus. [lokazaHo, 4To B cirydae oOIIel aHU30TPOIHH 000OIIEHHOE IIIOCKOe
Je(opMHUPOBAaHHOE COCTOSHHE HE BCErZla MOKET OBbITh pean30BaHO, B YACTHOCTH, IO-
MHMO TOTO, YTO BCE€ HArPy3KHU JOJDKHBI ObITh B OCHOBHOM TaHT€HIHAIBHBIMHU, K TEIy
JOJDKHA OBITH MPHIOXKEHA CHeNHaIbHAs HOpMalbHas Harpys3ka, 3aBHCAIIasl OT TaHTEH-
IMAJIBHBIX KOOPJIMHAT. EMHBIM OAX0I0M BBIBEAEHBI COOTHOIICHHUS! 0000IIEHHOH L10-
CKOH JtepopManyy Il YacTHBIX CIIydaeB yNPYrod CHMMETPHH, YacThb KOTODPBIX COB-
MIAJIaeT C y>KE& N3BECTHBIMHU COOTHOIICHHUSAMH.
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Uljunbuhynu I. U. Ununyjui

Uuhgnuipny dwpdhiibph punhwipugyus huppe nhbnplughuygh
hhdtuljwt wnbiynipiniuiitph dwupt

Uthgnuipny dwpdth (wpwdquljutnipjui 21 hwunwwnntt) mupuwswljub juunph
wnuynipjniiitiphg wpunwdynud Eu pinhwipugyws hwpp nidnpdughuwgh punph hh-
twlwt websnipmibttpn: Fuguhujnws tu wyy Jpdwlh hpwjuwbugdub yuydwi-
ubipn: 8nyg k wpyws, np puinhwinip wthgnunpnuhwgh gphwpnid pinhwipugyus hwppe
ndnpuwghnt Jhdwlip ny dhpownn Jupnn b hpugnpdyt;: Uwubwynpuwybu, tpp ponp
phnutpp whwp E (hukl hhdtwuwbnud nmwbqkighw), dwpdtipt wknp E Yhpwundh
hwwinny whwh tnpdwy phn’ juj]ws nwbgkighw) Ynnpphiwniubphg: Unwdquljub
uhdtinnphuyh dwutwynp ghwypbph hwdwp dhwutwfjui dnnbgdwdp wpnwsdus tu
punhwiupugywé hwpp nhdnpdughuyh wntsnmipnitutpp, npnig Uh dwup hwdptuund
E wpntb hwjnth wnbynipniuubph htwn:

Academician L. A. Aghalovyan

On Main Relations of Generalized Plane
Deformation of Anisotropic Bodies

On the basis of the elasticity relations of the spatial problem of the elasticity theory
of an anisotropic body (21 elasticity constants), the main relations of the generalized
plane deformation were derived. The conditions for the implementation of this state
were established. It is shown that in the case of general anisotropy, the generalized
plane strained state cannot always be realized, in particular, in additiont that all loads
must be mainly tangential, a special normal load must be applied to the body, which
depend on the tangential coordinates. Using a unified approach, the relations of
generalized plane deformation were derived for particular cases of elastic symmetry,
part of which coincide with the already known relations.
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