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YCTOHUYMBOCTb UAEAAMSHPOBAHHOM MAACTHHKH
[IPH CHHTYASIPHOM 3AKOHE [TAACTHYHOCTH

o

'Ejflgg:;'m}re': MHEMHE, UTO HCNMOALIOBAMHE TCOPHH NAACTHHHOCTH € KOHH4e-
_p_ﬁr&ﬂ]-lnc:rhm MOBEPXHOCTH HarpyateHna B paborax no YETOHMHBOCTH MAQ-
MpELeAOM YIPYTOCTH CHAZEHO © DOABHIHMH MATCMATHHECKHME TpjyiHo-
SITH omACEnNsA OCHOBAHBI HAa TOM, WTo TPH CHUFYASDHOM 3aK0HE MAZCTHY-

H@ IpHMEDE YCTOHUHBOCTH HACAAHIHPOBAHHON TAACTHHER MpE Nponop-
BHAXDHOM HarpysHeHHHN.

1. Onucanue smozeau nagerumxu, Bee gaawmeinmue paccymaenns  6yayr
HTHCR Ha OCHOBE MOLEAH HASAAHIAPOBAHHON MAACTHHRE [:pur. 1), npea-

s

oit 8 paGote [1].

Dar, 1.

-'.' 'Eﬂ.AIIHHPOHBHHaﬂ MNAACTHHRS anAC'FﬂHAHET EUE"’.‘F}? '-I-ETHPE pﬂﬂ'lihlif'
B IOTAHRI, ﬂDCTEBAHED[!J_FHE B NAaHE HPHMD}'I'DJLHHHE! HDDPAH}[ETIII‘.\EE RP‘EET.
pBIE DOHPAITON CHONMH TAOCKEMH i NEPHCHANRYARPHBIMH K HX OCAM oCHo-
HETQPEH ,".I,H}".'N: ﬂapﬂ.;},ﬂ.e.\hﬂﬁ'lx Hﬂﬁ,],PﬂTHhIK NMAACTHHOK. E}TH HNAACTHH-
aHBl 3 YOPYTo-MAGCTHHYECKOTO MATEPHAAZ M MOTYT AeQOpMHPOBATHLR
b B CROEH MAGCKOCTH,
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B nasassuom coctosuum ook mMTaHT AeHAT B 0iHOH HCXOIHON TAGCKS
pa3Mepn DARCTHHOR GIHHAKOBRL M Mojeab  MEIAEHHO HApVEKACTCA NAOT
cneremoil ena Pe w P, npuaostenumx k Konuam mTaHr 8ioAR WX oceil.

B wauectme wpurepua yeroiiuusocrn pacemarpusacres spurepuii Guyg
KUy npouccca JeopMHpONaHNA, 0O0CHOBAHHOCTE KOTOPOre MpoBepeHa Mpf-
MBIM AHAAMSOM CBOHCTE Bosmymennoro ammenns [ 1].

Cucrema ypasueunil, onHchBaman BOINHKAMOMHE JONOAHHTEARHRIE
NPAKEHUA H AEQOpMALEK NpH BREWHNK Jorpyskax 6P, u 8P, umeer sua [1]

L wi= ":'J_. 3': = 3:* L. G
H e * [} E i
ld . o
{7+ 3, o R=nxt o da7 — (G 4 B37)
(1
- ! cat L A= e - e
A= ? nel f::-;rJ — {ﬂE ~—G2 II
apt — et = e —ife—
r [ T ]

rie WHAEKCOM «—» OTMeYeHBl BCAMUBHD, OTHoCAmuecA k Bepxseit (par. 1)
NARCTHHEE, & HHACKCOM «—% K HHHIEH, B 0003HAMCHO
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Muneitame pasmepn [ d, I,  yxazanm wa gur, 1.
Cucrema (1.1) aonyexaer rpusnassnoe pemenne
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w ~ . s
[P e s S hs LT = pT =
L) T 1y

MHpOBaHHA, "p!{ HDTDPDM LOEHTH MOJCAH Ha:!ﬂ,il‘l'rl:ﬂ B Hﬂxﬂﬂ}lﬂﬁ NAOCROCTH, <
Jdadd IARAIOYALTCA B OTHCKAHHY TakHX MHHHMAABHBIX "apaMETPUB Hai‘p?ﬂi_
HUS, TIPH KOTOpPBIX BOBMOMHO OTAHUHOE OT TPHBHAABHOTO pEMNEHHE CHCTE
(1.1). 310 pemcuie GyAcT COOTEETCTHORATH NOBOUHOMY [IPOL0AHEHHID ITPOIE:
cd ACPopMHPOBINNA, TIPH KOTOPOM UeHTp MOIEAH OTKAOMACTCH of HCxa
NAGCKOCTH, @ NOAYUCHHBIE 3HAUEHAA RHEHIHHK NapaMeTpon GVAYT KPHTHYECK
JAR ZAWHOH MOISAN,

Matepran NARCTHHOR CHITAEM HECHCHMAaeMBIM.

Kamaan naacruuxa Mogean HaxoanTes B YCAOBHAX NADCKO-HATPAHCHE
COCTORHHA THIIA ABYOCHOTO pacTAmenua-cxmatua (T.,=0). Kax suano, nee Tpo-
HECChl NPOTERAIOT B OAHOR AERMATOPHOI NAOCKOCTH

51- e S.'.f + S; == :[}p hs.xg,r — dgm T jhw? — u
Cacasem sameny nepeMessbix, aHaAoTHUHYIO npeiaomenuont » [2]. P

A€M B 370l NAGCROCTH 0pT § B HATPABACHMK, TPOTHBOMIOACHHOM NPOEKH
ocH S: n nepnenaukyAzpebil &k Hemy opT J— B cropony ocn Sy Toraa B



FeToBFIROCTE WACAANEIHPORENNON AACTHHEN Bl

I.'-I’!‘:ﬁ -S i | .!LEBHE,TBPHDH OpoCTPANCTEE MOMET OMWThH II'FEAETE.BJ\EH B
SoJ. Dto orseuact cACAVIONIEH 3AMEHE NEPEMERHBIX:

.'f_ o
S48y = !‘r %Sh i _Si-r =235 {1.3)
arunuto JAn aediopMaii
e=x5i t5,J
o =
g = |/ oo SRS b2z (1.4)

: ] .5_:,;5;_..-=cans"c NPHIEHMBET BHA
S-S,

ETO OKPYHHOCTh:
GYIYT PACCMATPMBATLCR TAXMC NPOUECCCH HATPYMEHNH, NpPH HAOTO-

nenie —;" OCTAETCH NOCTORHELM (NponopUHORaABHOE HATPYHERHE ),
]

f, HE HApywan oOMHOCTH, MOMHO CYNTATE Ox= 0y, Tarum npoueccam ua

it S, ~S. CoOTHETCTBYET HATpYMeHHE N0 AYUY, HCXOZAIHEMY H3 Hada-

IHAT 7oA HexoTopliM  yraoM ¢k ocn Sy (0==g="n/,). Banumem

‘.i: 1) s TNPOERUHAX Ha OCH, TIOHEpHYTHIE HA YToA § OTHOCHTEABRHO NEp-

SHOH CHITEMbI KOOPAHHAT 5,08,

DIAICATIM DEPRTHMH{-‘ HacT? 1 S!
52
S, Bpy — ) =

= 551 ) (cnsg —pS; L) —= 5
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T{ES&' — 85y Jeososine  (1.5) 7

R0 G5 anr 5% ' 5
Pur, 2

(3pS —dpy) sinz + (Gp) —fp,)cos 53—

~ 857 ) singp + (48 — 457 ) cos 3

i

Ve .
BHAYEHO B — I}— I—]-?-, Gp. - NPHPAIIEHAR TABCTHUECKHN AedopMa-
.

AYAL YIPYroro cABMIra,
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Saece aan vioGoTEa sanucH Bee NPHPALICHHA 1aHbl B TOBEPHYTOH CHi
ME ROOPIMHAT, & 3HAYEHHE S,— B MEPBOHAYAABHOMN,

Arn npouecca nponopunonasbnore Harpysenna » cucreme (1.3) mym
noromnTe 65, =10,

2. O coornowienuax neway Hanpawenuzmi u ACHOPNAULAMUY TAK TLAOCKUL
nyured Harpyxenus. Jag nosnol MocTaHOBRNW 3aiauM K cHOTEME (1.1)
AnMo 1o0aBHTL COR3b MEKAY HANPRMERHAMHE 1 aegopmaumami, B paGore [
CPABHHBAIOTCA BBLIBOALL HEKOTOPWX TEOPHIl NARCTHUHOCTH (Teopuu I;NDAI:.?HE'._
Baraoppa u Byaswcroro, reopun Canaepea, cootnomennil «sanpamenis—
opMannas, npearomennux Kaommmosmy B, A, 4 sozeavnoro npegcTan
uua Patoruesa O, H.). B aroit pasore nokasaso, uro OAS DAGCHHX TIVTEH
FpyRenkns "P!l AUTFpY3Ke HA KOHEE ﬂpUCTOT{} Haf‘pyiﬂﬁll“ﬂ BCEe HAZBAHHLIC
PHH COBNAAAIOT, 2 PN ONPEAEALHILIX OTPAHNYEHHAX HA HATIPABACHHE XOFDY
HX COOTHOIIEHHA NEPEXOAAT 8 AeopMaunoHnyi Teopmio. Jaasueiiuie p
cy#acnus GYAYT APOBOAHTHCA Ha ocHoBe Teopun Camaepca, ogHAKD MOAYS
HBIH [ESYABTAT, B CHAY BBIMECKA3aHHOTD, OyaeT cnpaBeiaMB Jgad Aohol
ATHX TEORHE,

Otuosusie npeancaomennn reopun Canaepea aas maockix nyreit warpys
#ieins saksonaotes 8 cacayomeym [3]. Poab nosepxuoctn narpymenns HIpa
SAMEHYTAR EQHBaA HATPYMEHHA, KOTOPAA NPeACTABARET coboli  ormbarom
HADCROFD ceMedcTa npambix (npaMpie maacTiusocrn), Sru MpAMBIE B NOOY
€t HASCTHUCCKOT: ACPOPMHPOBAHHA MOTYT MEPEMEWATHCA AMMbL B NPOTHAG
AQMHYVIG 0T HARAAR KOOPAHHAT CTOPOHY M TOADKO NOCTYNATEANHO (camona
AEABHO ), TIPHYEM MEPEMEIIAIOTCE TOABKO, Té NpRMBIE, KOTOPHIE HMEIOT ¢ BE
poM wanpamennii S obmyio rousy. [lpu nepememennn zannon IPAMOIL AL
HOCTH Ha BeaMwuHy Of mosnuxaer ezmiiymoe NpHPAMENHE [TAACTHYCCKAN
fopMaunn 4Py, OnpeleAReMOE COOTHOLIENIEM

ip, =g (h) nih

rae £ — dyuxunn paccronsua 1 tauuoil npamoit or HAYaAd  KoopaHHaT, il —
EAHHIUYHE BEKTHD HOPMAAH K BTOH MPAMOH B MADCKOCTH HaTpyIKeHHA,

[loance npupamenne naactaueckoil AeopMaunn 5P, smismnacMoe Aorpyas
KOH 45, HAaXoAHTCH CYMMUPOBANHEM EAHHNHEIX OpHpaLIEH it

ap = | & (h) ety (2.4

FAE N — YTOA MEKAY ROPMAABIO M i HATIPABAEHHEM BEKTOPA HANPAKCHHE S, i
TEPPHPOBANKE BEACTCH MO BCEM YTAGM 7], COOTBETCTBYIOUNE TpPAMBIE KOTOPHK
NEPEMEUIAIOTCR NpH Aorpyake ©.S.

Pacemotpum caeayiomuit nyrs HATPYIKEHHH, KOTAA H3 HAY3AZ KOOPAHE
Ha TIAOCKOCTH S~ 38, marpymenne npoucxoAut Mo oy S, Jas npupame
HallpAmenna 5.8 MomEo BLIAEANTD CAEAYIOIOHE YETHpPEe 30HM, TAC COOTHOLIEH
niP~48" sanucsiBaioTeA pasamnyHbIM obpasom (qur. 3).
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| sona: — —;— 4o % — 2 — aoma NoAHoro Harpymesus ([TH)

L

a "
ipy = \ g {h)cos® rdni§, — \ u (h) cos 7 sin nd sl
Ll it

‘ i (2.2)
O {‘g (i) cos v sin dy a8, J o (h) sin? 1d7n S,
h _]&.| co5 7, yrapt 3 ¥ 0 oupeJeAnioTCA COOTHOMIEHHEM
& Al
;Sﬁ-l: cos b= ._.f_._#z_. sinfl = —2—.*7.. {23}
| 5] | a8+ 585 Vo 3st 1 oSt

Dar. 3.

: ';‘ a{G{";' + 2 — aoHa menoanoro warpymenna (HH)

"

ap:=f g (Ryeost -rrdnﬁslﬂ 2UR) cosmsinnaBS

p—= -
3 % :2'4.]'
iy = J‘ g (h) cos 7 sin a8 S, +- j‘ g (h) sin® 188,
- B

- B0HAT — ? —a< B — i @ -—30HAa HEMOAHOIO HaTpy&e-
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p.3 =4

B+ - gy T
Apy = j‘ g (h) cos® ndnds, - j‘ g (i) cos # sin wded S,

—%

-9
in B2
b il

"
Ay = S\ & (h) cos ¥ sin vd78S, + 1 o (A sin®1d158,

IV s0ma: mpoHcXolIMT YOpYyTa®m pasrpyska.

[lpu 58, wanpasrennom & souy I, coornomennn (2.2) — anddepenun
HD-AHHE“HME, FOADHOMHBIE H, CAEADBRATEADHO, ONMPEAECANAKITCA aﬁl‘['opﬂagﬂﬂ
veopueit naacruusocts, [pu 48, sanpasaennon s soust 11w [11, coornomes
(2.4) u (2.5) — angpPpepenygnarbHo-HEAHHEIHHbIE, |

Beeaem 8 PUCCMOTRERHE CABAYIOWHE ABe (HYHEONH, ONPeleAEHHDIE TPH

$5, =10

Fi (85, 68— jg (h) cos® ndhS, - E‘g (h) cos v sin ndnsS,
1 T -

u . (2

£ (85, 85,) = Yg (k) cos v sin 1d 73S, + j‘g (A} sin® nd7iS,

':
I

rac

@7

,_{—ﬂ'. eean 0 <8 <=2 —a
i f— w2, ecan =2 << 72 4

b DH]’JL‘..IQ.’L:'IE'IEH. (2.3},
Toraa, yaurwmean (2.2) n (24), npx 65,20 (70 ectn npu 6=0) o
BANHCATD

ip = fi (A5, ip. = fo (35, 45,)

Caenaem pyuxynio y(0) and@epenunpyesmoit pyurmueit ceoera apryses
Aan aroro samenns neangipepenNnHpYEMYI0 oOCOBCHHOCTH (YroA) B TON
0= n/. — & ayrcil okpyMHOCTH, W 3aTeM paguyc 3ToH OKPYKHOCTH YOTP
K Hyal, Torga noAydaM, 4To npH nepéxone usepes toury 0 = 7/, — o apo

ey i
BOAHAA = naanso Mensercs ot 0 caesa a0 1 CpaBa 0T BTOH TOUKH. [aK
smenennnte gyuxunu [, w [, onpeaeaennme (2.6), Gyayr venepn audibeper
PYEMBIMH (YHRUMAME CHOMX aprymentos, a coorHomenns (2.8) npn atom
H¥TCA B CHAE.

BritioanuM HexoTopnie RCMOMOTATEAbHHIE BRIMHCACHEN, KOTOpble NOHAAL
DATCH B ZaAbHCHIEM.

pﬂCEMUTpHM ABd BERTOpA A i TR 3 KOMITOHGHTH KOTOPBIX VIOBAES 80
PHET CAEAYIOMHAYM YCAOBNAM:
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A5 851 >00 85 + 3852 = 0; 857 =0 {(2.9)
Toraa, yaatmisan (2.4) 1 (2.7); momuo sanucats

api = £ (S0, 852), pd =i (350, 587)
EPE' =i (a8y, —a587), Epi' =f={3.5,_, — 85%7)

CCMOTPHM CAEAYIOWYID PasHoCTh H TPHMEHHM TEOPEMY © CPeiHEM

(2.10)

Apr — i =f{851, 85) —f, (357, —857) =

ﬂf (657 —a87) + 9%,

35T 4555
" oSy, aes. )

HiMEe ¥ C3IHAYAELT, UTO BIATO BHAMEHHE B HEKOTOPOH cpeTeﬁ TOUKE.
yreiBas veaorwe (2.9), noayunm

Spa — AT 55 —a5T 211
npi P-| {j{aélj\ ‘. 1 i .} { }

AHEADMHYHO o BTD]’JUFI OCH:

Bpy —apy = fu (057, A8 )+ fi (85 —857) =

s f ;
—2f, (887, —&5y) + (8.5 —a57) (2.12)
61’.051.)
I A BXOAMIINK CHOAA NPOHIN0IHBIX IIMEEM
o, F -
h Doy —-& 2.13
ataslll ,g{ BT i
—q‘-{% — Yg{h'l cos 1 sin nd7 = ka (2.14)

L
"

Ml ek kax ",,1";-—1.'.!.. HMEEM JEA CAEAYIOIHX HEPIBCHOTRA:

it Ygu:} conlnitn (2.15)

ky>0 (2.16)
mexTop 55  uanpaaacn & sony [MH, 7o, vewrmman (2.2) 8 yecao-
 MOMHO 3aNHCaTh

2f (38T, —ASi) =g, (85 —iSy)
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&

I j g (h) sin® nd,

—a
Ecan sextop 58 nanpasaen s 3ouy 111 (dur. 3). ro npeacranum

2, (B8, —4S7) =k, (35 —i5z)

mannoyM §5., cAc10BATEARHO, CTIPABEAAHED HEPABLHCTHO
ky < gy (2.18]
Oxonvateasno (2.11) u (2.12) npunnvaor pua

Bpi — Ap; =k (381 —381) (219

3p — dpp = ky (BSF —BST) -k (387 — 355

rae k,, ki, k; yiosaersopsior mepasencrsam (2.13), (2.16), (2.17).

ST cooTHOWEHHS TOANUCHBL AAA CAVHAR, KOIJa HATDYMEHHE NPOHCXOAHS
Ao no ocit 3, Omn, cuerlaHo, GYAYT BepHbl B AR A0G0r0 HATPYHEHHA N0 A
Ny M3 Hauasa KOOPAMHAT, ECAH CHHTATh KROMNOHEHTAMHM BEKTOPOB NpHPAN
HATLPAMCHUA W 1e(OpPMaUMi HX 3HASEHHA B NOBEPHYTOR CHCTEME KOO
8 ROTOPOH GCh A0CUMCC CORMAJTAET C AVUOM HAl PYHCEHHA.

3, Onpegencnue xpurumecxux warpysox. [lokamem, uro HanMenpuit
FpY3Ka, NPH KoTapoil TPOHCKOAMT Pa3BETRAENHE (IOPM PABHOBECHA JAA T
APONOPUHOHAABHOID HaTpYMEHHA, COOTHETCTEYET CA¥HAM, KOria npnﬁ"mﬂ
wanpssennii nanpanaenst & sony [TH, rae saescumocrs mesay npupaue
WM Hanpimednii 0 AedOpMAUHE ONPEIEARSTCA IeOPMALHOHNON TeopHEi
CTHYHOCTH,

IMyctn nposoamenus 45 w 88 nanpasaenst # sony [TH. Torga 13
(2.2) uMeemM cASAVIOWYI CRASL "

i = gisSi,  fpy = gp5

FAE 0DOAHAMEHD

g (h) sin® 7nd

e

1
£

5= Egihlms Ny B

LS
— |
Moacrasaan (3.1} & cucremy vpasuennin (1.5), noayunm cheayiomes ypass
HOHHE I1AS CIITPE'H.?_'.\EH'HH KPHT}']‘-{EEHE}TL‘L IMaAYEHHH S._.'
1 i EGS:L

= T 281 Gnte ) (BST —3.51)=0
1 4-2Gg, L '){’ ' Pis

o e 3
(P Sigh + 1S, e cos'p —

H3 KOTOPOTO BHAHO, HTO MOOOYHBIE NPOJOAMEHHA BOIMOMAD TIPH
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ok cos P sin' 3
s = “(_1_ V! (3.3)
(o) Gz g’)

PQNMHTPEM TENERDL c.\yqaii. KOTAa XoTda OB 0auo 13 mobouHmy Npofosme-
Hanpapaedo B sony HH. Bamerum, uro cueresa (1.5) ne menserca mpn
e HHARKCOR «—» § «—w. [loaTomy, ue Hapymaf ofHOCTH, 1A MmaoLoA-
?J.SH- H BS_ AOCTATONHO DACCMOTPEThH CHTYAUMHID, VAOBASTRODAHMILY IO
oemanm (2.9). Toraa BBIMOAHAIOTCH COOTHOWEHHR (2.19) u (2.20). Henoas-
HX, AR KPHTHHECKOrD 3HAUCHHS S, MOAYHEHM

. 149Gk . . 20&9
i 2 % (3.4)

&

Cpasiusan *Hauenns xpHTHvecknx napaMerpos (3.3) u (3.4) u yuurninas
pagencrea (2.13), (2.16) u (2.18), noayuaem, wro wanpannee passersAenHe
EM pABHOBECHA TMPOHCXOAKT NpH NOGDMHBIX NPOAOAMEHHAX, HANPABACHHDIX
ay [TH.

) H_a OCHOBAHHH BTOTO MOMHO CIEAATH BHIBOJA, HTO NPH DpONOPLUHOHAABHOM
PYMCHHH BCTBASHME Tpojecca (NoTepsa yCTOHUYMEGCTH) MPOMCXOANT  Opd
MPALIEHHAN HATIPAMEHNH, HATPADNEHHEIX B 30HY, I'IE CODTHOMEHHA «iTanpa-
He—aedopMau iy HBEARIOTCR gudifepennuasso-Andeinemy,  Flvenno atu
{OMIEHIA H HEJ0 HCOOABIGBATH TIPH PACMCTAX HA YCTOHYHBOCTh MAGCTHH.

| Auppepenynasbio-HeArwteinme COOTHOWEHHA, KOTOpbie H MPEACTABAAAH
HOBHYIO TOYAHOCTH TIPH HCNOAb3OBAHHH CHHFYAAPHOTD 3AKOHA NASCTHUHOCTH
HOBEIMMCACHHE KPHTHEECKHY HATPYSO0K ANA NYTeH NponcpUHoHaARHOIO Harpy-
#enun He yuactaylor. [lo Bren BuAHMOCTH, TAKOrO PEIVABTATA MOKHO DHNAATH
A BOALe WIHPOKOTS KAdCCA TIVTEH HATpYKeHHT,

WIoEKBECR T rOCYIAQCTRENNTE YilHBEprITeT
i M. B. Aomonccoea Mocrymuaa: 24 VI 1976

L, w0

ULUGBGUS LI BILD SUANEGHDEE0RGE MLLUSEROR 30 UPL SRS
OrBLED LNENRT

o poniionoa o

"Jfr-rr.r.-muif.rfmuf mewncd baefipfmed B b oy g o ad weapfi gl e -
! i phfagpl plfniplagped plabwfapdude dwlbplngfh fpo bgulfoe-
_ip.l.ﬁ'ﬂr.ﬁpn{ uppurecsflpnef gl w ooyl ppewbiwlhibprods

_3;::._;5- b mpiaadd o mpoged o s wlidiph gl paad 6y e ghle  pfebh-
'ilraf.r.mr wenlipnefl pmelibbipp  pwepecdibpl b ophoplughabbph wlbph ek
m}_ﬁpfj fpieproiBere el mowned B fipme [l png Swdlwp lpanngafag J:wz:{wpl;-h.ﬁ..
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STABILITY OF AN IDEALIZED PLATE UNDER THE
SINGULARITY LAW OF ELASTICITY

L. G. POFQV

Summary

The problem of bifurcation of the deformation process for an
idealized plate with a loading surface singularity is considered in terms
of the plasticity theory.

It is shown that under certain conditions at least, the differential
nonlinear relation between stress and strain increments is not used when

the plate’s stability is calculated and the stability is estimated in terms
of the deformation theory of plasticity.
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