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Vi St On e cUA BAN MONG TRONG LT THUYET
QUA TRINH BIEN DANG mmz@
BAO VAN DUNG

Trong (1, 8] che thc gid [@¥ thi&t 1ap hai toan &n dinh clla bdn va vd mdng
tAn-dédo theo liéw chulin ré nhinh dong chd dépg [8], khin sit du dinh efla bin va
‘& mdng ngoai gidi han dan hdi cho Irtwéng hop trang thai xudt phat 13 thudn nhir.
‘rong bii niy xét bai toin trén cho t:'u'é'n‘rf hop trang thai xudt phat khong thuin
ibdt bing cach xAy dgng phiém ham I va st dung phu-crng phdp bién phda d& tim
we toi han, xét vi dy minh hga phrong phap trén.

§1. CAC HE THUC CO BAN CUA BAI TOAN'
ON DINE BAN MéNG BAN——'DE";@

Xét ban c6 d8 day h irong ké toa 44 x, y, z ta vin giir nguyén cac gid thist
ong hoc va tinh hoe nhu trong ly. thuy#t udn ban. Ta cb

/2 h/2 _
gjj = a'fj — 2Wiii: Nij = ‘g Gijdz 3 Mij = jﬂ zFijdz (1.1
' —h/2 ~h/2

ong a6 £fj 14 tenxo bidn dang cha mit gitta, W 14 dd véng, Nij, M: 14 ede lye trong
A md men lrong thc dyng lén phin t¢ bin. Ching thda min he phuwong trinh cén
ing co tich dén sy thay db6i hinh hec ciia bén

Nihi +qi = 0, (.23
Mipi -F NyyWey - qz = 0. (1.3}

Véi gis thidt (W, 9% <€ 1, §i8u kiéa bitn vidl theo ¢hu tuyén chuws bign dang.
& ndy chng vaéi [ién & val 1y gitte @ng suflt va bidn dang [1}
7 a2 e . FmutSmn . N
dogy = — dukis) (deij  Sijden) + (B'{s) — eukis)) ‘“':"”"’;"l'“"""fjijq (1.4
] Ty .
i j» my =1,

y cdc didu kidn bitn, 88 cho ta he kin g8 Hm udhlem o irang thai zodt phat.

D thidt ldp hé pi"uong trinh co . bdn ciiz bAI todn &n dinh cha bin mdng theo
in chudin 8 nhanh dang chdr ddng, ta 14y bidn phan (1.2), (L.3) tng Vol tifp tue
inh (k¥ bitw bdi chi s8 0) va tiep tue phy, vii ldy hidu. edc phu’ong trinh ta nhén |
roe che he there a8 vai hige gia sé. [IL ' ‘
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ARG = ANy - ANTI s AMy = dMij ~ dMij; AW = dW - dW
h/z. o ' iz .
ANy = § Aotidz i AMij = }A zlaijdz ;
- —hf2 | ~h/2

. Aoy = doy —dotys Asip = deij — dedy: Asij = Beti — 2AW 5.
Theo (1.4} lien he vat 1y ddi voi higu gia 88 cho ta

Aoy =

c,o!m
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Cae dai lugng Ni], s Ef], a, 8%, W° ‘frng véi trang thai xudt phat. He
phuong trinh (1.5), (1.6 cung voi (1.7) vd céc didu kién bién tuong trng cho ta giki
bai toan ré nhdnh dAug chi déng cia bin dan-déo.

Sau dhy gid thit ring trang thai xuft phat khéng phu thudc vao d& day (igc Z)

va voi W' =0, kbhi d6 h¢ (1.5) dong nhdt thda mam, con (1.6) sau khi thay (1.7) ¢é"

dang sau
CiskmAW,ijkm + Cifkm: 1JAW,km — NSAW,i = 0 (4.8)
trong do ' -
oak h y — 08k
Cijkm == _u—h‘ (Sika]m -+ 61]8]415) + — '—CL-""'O'E"E—D‘ 0‘?] Gim (1.-9)
18 12 Ta”

Nhan xpt rdng vite xéc dinh chinh xic lye téi han cia bai fodn (1.8) gip rhidu .

khd khin, vi viy ching la g1a1 gin diang. Mot trong céc phwong phép nay la phu'ang
" phép bién phan.

§2. PAUONG PHAP BIEN PHAN XAC BINH LUC TOT HAN
Xay dung phiém ham ]
J = “ﬁ (AMyAW,; — NSAW 1AW, )dxdy (2.1}

ta ching 8 ring bai loAn (1.8) din d¥n phuong trink bidn phan 3] =0 va ngwge lai
t® phuwong trinh nay suy ra (1.8) v cdc didu kién bién.

That viy, 14y bi&n phan {2.1) (véi treong AW &4 tron, tiy ¥, ehi théa man dign
kién hign ddug hoc) ta nhin duge

57 = § ém[éﬂﬁfgijﬂ\‘»fgij + AMi3AW, 1 ~ NIB(AW, i AW, ]dzdy

MEt kbée b che lign he (1.7 va Mij;, N3 ta d& dang co ding thie
CUSAMB AW, = AMi0AW 5
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8] “ja [miljémx,” - N”A“\Rn 0AW,;ldsdy (2,2)
Ta lai cd ' |

A'.\-Iz;aA?w,i] = (A\/{;;SAW,Q,, —~-(AMi5,;8AW),: + AM1],,]8AW,

NGAW AW, = (NGAW,8W ),y — (NhAW,e + NGAW, 0w ‘._(:__3.3)_;-:._

s2ko(Asij + GHAEkL) + (@] - enke) Mﬂc?_" . (17) :




Thay hai bitu thire ndy vAo (%), saw dd s dyng c&ﬂg thie Bige bidu dizn tich
@n mat va tich phan theo chu tuyem flhan duge

Fl
8F =2 ‘g f (AMig,i3 + NijAW,si + NjujAW,:)8AWdxdy +
2 g}[m;x;jvjszm,i — (AMijjvi + -NinA'W,iVj)BA\V]dE‘S - {2.4)

ong d6 Vj 13 cac thavh phin elia vécto phép tuyén ngoai clia chu tuyén S

Ta bidu diéu (2.3) trong heé toa de dga phuong x°, y' (hudng theo phip tuyén &
i ti€p tmyén 17 ctia S) Goi ¢ 1& goc glﬁa v vﬁ true x, ta b phép bidn ddi sau

fl

X xcosP + ysing

¥y = yeos@ — xsing
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A‘IVH. = } X5 F S '3?9i
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Mdt kbac, tai diém thupe chu tuyén ta co
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X5 = Vi, ¥ S Ty T = —Vy Ty = Vx,
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Trén ce s& cic edng thie uiy, 1a nhin duge

: ABAW S A
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8
AW ’ AW
NIVIAW,: = NEjwvj NijT i (2.5)
Ky hitu AMyy = AMijvvi; AMys = AMijTiv;
NEiviv) = Pyvs N?j"cw_—; = Pyg; AMihg Wi = AQy (2.8)
'8 cha ¥ ring l Nijp = 0, :
ASAW I SAM
AMy§—mte = = (AMysBAW) — T %AW
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Ehi 46 thay (2.5), (2.8} vao (2.4), ta thu duge

85 = lj‘vj (AMap 17 + NI AW,:)8AWdxdy +

BAW ' FYN JAW AW
@{ BMyyr— (AQV + OOMve + Py AY + Pus )Mw ]dS. (2.7)
v a3 95 25

Nhir vy nés AW ia ;’gﬁiém cha bai toan (1.8) cling voi cac diBu kisn bién d6i
&1 AW, JAW([dv trén chu tuy@n 43 bidt, thi cdc tich phan trong (2.7) bing khong, do
[6 Baj toam &n dinh r& nhank ddng chl ddng dén vé -phuong trinh bifa pbau sau

. TEI=o (2:8)
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Nguoe lai, tr (48] do SAW 12 idy f. suy ra phuang teinh {1.8) vd cac diéu
kig¢n sau : Lo

dAMys BAWW vAW
By = AQy + + Pyy A 4+ Pug = 0
- a5 ov a5
AMW =

“Ro rang Pvv, Pvs la cdc thanh phén lie doc va tidp cla ban, AMvw &MVS _1& ‘el
“thanh phin momen udn vi xodn trén chu tuyén ban, eon AQy 14 lue cdt.

D3 gidi gan ding phresng trinh 3J = 0 ta tim nghigm duéi dang
‘ N i

'

Aw :'Z CaPalx, v) | ‘ (2’-_'1'%’3})_. |

a=1

trong 46 @a(%, y) duge chon sao cho AW théa min cée didu klén bibn dgﬂg hoe, Ce 14
cdc hiing s6 tay ¥. Sau d6 thay (2.10) vao biku thiee AMij, con N3j la ham dx biat cla
(x,y) vi mot tham s6 tai nao d6, va thay tit cd vao J rdi tinh’ 8] = 0 din déa

N S _
' aJ ’ ,
3Ce = 0 g 2.11) "
P (2:1)
w=={ :
Do 8Cqa la tdy ¥ ta suy ra h¢ phuwong trinh dai s6 tuy€n tinh thein nhdt d6i
véi Ca A : o
aJ ) ‘
=0; =1, 2 ..., N
9Cq

hé nay 58 chira tham s6 tdi. Tt didu kién khoéng tim thwang efia Cas say ra hé thire xé4c
dinh tham s6 tii. Gid tri nhd nhdt cda thi trong, chinh la nghi¢m bai toan.n dinh.

§3. GIAI BAI TOAN BAN CHIU DAN KHONG DRU

Nét ban ch¥ nbft canh a, b gin biu 18 chju lye nén theo qu: lujt
P=Po 1—-&-;{—) theo 0X;U<_Cfa<=h
b/
Trude hét ¢d

INgs = - P0<1 g b N, = NZ, = 0
b’
I, ¥ T .
Ozx = Pe(l - C’“‘—"} s Gyy = Oy = 0. (3’1)

Cée thanh phin modmen 1a _
AMzz = —(A& 4+ B)AW,xx — BAW ok
AMyy = —BAW ,xy;
AMYY = ~B(AW,yy + AW,kk);

b* 2 h?
m (D] Thy) s B o oegpky e, ko= .,
A= Take) 5 Otke T 1; 2 (3.2)




Phifm ham J 2.1} dwge ¥ac dinh nht sdau

a b
J = g ﬂ*«(fx 4 9B) (AW,x0% — 2BAW,xeAW,yy — B(AT, 5 )
9 0". . . | - .

— 20BAW xy AW,y + BP, (1 — -l \) AWy AW,];}dxd}- - : (3.3)
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Ti_m nghidm AW théa man didu Kign Bién _d:(}ng hoé dudi dau;\; .

- T i S
AW = Y Y Anasio o sin—t o -
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Thay (3.4) vao (3.3), rdi 1§y tich phan theo x vi y, cubi cing ta di Gén

ab T 12 & .
§ =-2 Z‘ E%-—I‘Imnf&i+l’°h (333%) (1--— AZ 4
4 a . 2} . .

. m=1 n=t ‘ - o
m _ .'
g« [ mm \? aj i
+ Z AmyA J]g 35
= ( 2 ) (-2 | (8:5)
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trong 46

: 4 . 2 2 -4
Han = (& + 28) [ =} +ap{ 25} (25 ) + 23( iﬁ) (3.6)
a 8 ‘ b . b

Liy bi&n phan 8] = 0 va do SAﬁn. tdy ¥ ta nhan dugce

o0
mrA? emPn? 16n;  Amj
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Péy la hé phuong trich dai s6 tuy&n tinh w0 han 48 v&i Amsn, t0 didu Lign

khong am thedong cda Amn ta nhib dwge dinh thire h¢ 8§ cla né bing khoéng, d6 chinh
14 phueng trioh xéc dink lpe P, Tuy nhién vide nghign civ tdng quat pay khé khin,
chi o6 thé thye hién bing ghu ding, & gin dldng thd nlift bing cdch 45t A11=%8 con
che Amp kbac bing khong, tir d6 ta nhin dwoge lue 161 han.
‘ 7k 2 . L2 o - 52 ]
pik = ‘ (3hs + 0% k) — + 8L ko 4ol ky —— i {5.8)
o 4 124 a2 ] ¥
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Nhgn xét:
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BY Trodng hop trang thal =uft phat {4 thudn nhdi e Yoo = §, (0 438) suy
{vol & =b¥ . . .

o8 ko ¥ B2 LSO ‘
Pl = ——“—3‘;27—— (13 +3 -2 ) {3:10)
§a g5 Ke

K&t qué hodn todn trang véi [1].

KET LUAN -

Trén day d3 thiét 14p dwge phiém bdm J va sk dung phuong phéap bidn phﬁn =

d% nghign cau bai todn v&i trapng thai xufit phat khong thula nh&t. Phoong phap -niy

da td ra ¢d nhiéoe tign loi vi cho phép nghign ciru dwge mot s§ bai tohn phire tap hon.

Cac k&t qud trong phin vi du minh hoa trong che truwdng hgp riéng d3 tring véi céc
két quid ciia cdc the gid khac. B

Ching toi chénthinh cdm on gido sw Bioc Hay Bieh 4 hwéng din céng trinbh nay.’
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RESUME
SUR [.A STABILITE DE LA MINCE PLAQUE SUIVANT La THEORIE DES
PROCESSUS DE DEFORMATIONS ELASTO — PLASTIQUIES

Diang cet article, on & étadi¢ le probléme de lo slabilité de la mince plaque a Pétat
ds déparl non-homogéne suivant la théorie des processus de déformation élasto-plastiques.
Aprés avolr établi le fonctionnel J. on a employé la méihode des variations pour ealculer
e pression critique. Les résultats oblenus, dams des cas particuliers, ont coincidé avee
cetx de [1,%, 4]

8O SAMH HAl PHUCGNG PHAP .. {uép theo hang 32)
PE3IOME :
CPABHEHHE IBYX UOJAX0M0B B 3ALAUE YCTOUYNRBOCTH
AEQOPMUPOBAHIA PEOJOTUYECKHX TEJI
B crarbe cOKpani€dHO HBJIOKEHE! B2 HOAXORA B 32laue YCTOMIHBOCTH NediopMupo-
Bans peodoruueckHx Ted: moixon A, H. Tysa u noaxon B. [I. Kmommnkosa. IMoxazano,
¥To nepBsifl DO[xoL AadT pesyJbTat, cosmafaiouuit ¢ pesyastator I1BO BToporo momxoza.
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