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BAI TOAN ON DINH NGOAI GIOT HAN AN HOI cUA BAN

VA VO MONG THEO LY THUYET QUA TRINH BIEN DANG DAN DEO

pAO HUY BicH
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Bii toan dn dihh ngoai gidi han din hdi eds Dhdn Vi vo mong d3 dwec nhidn

. nguwdi quan tam, di st dung cac dang khic nhau cla ly thuyét déo va cée tieu chuin xét
-~ “3¥n dinh khie nhau [1, 2, 3. 4, 5], do d6 A% ddn dén che k&t qud khéic nhau, danh gia d6
: “ehinh xac cha ching phadi dua vio k& qui thwe nghiem. Mot hwédng nghién cfru €6 tridn

'vong v& 6n dinh lx st dung titu chulin r& nhanh qui trinh bién dang [3. 6 7.8 9]. Do
vay vige st dung 1y thuyét qui trinh bién dung dan déo irong bai toAn nay cd nhidu khi

~ ", ping mang lai két qui phd hop voi thye té€. Bai ndy nhim didn dut ¥ tudng d6.

§1. AP DUNG LY THUYET QUA TRINH BIEN DANG
PAN DEQ TRONG BAY TOAN ON BINg c{A BAN VA vo MONG

. Nhw da bigt, bai toin d8i voi bAn v vd mdng c6 thd dua v hAi toan phing suy
rang, do vay cin thigt hidu difn guan hé gilra (ng suft vd bifn dang cho trudug
hgp nay. S

 Néu qué trinh bién deng din déo twong d6i trom, ta co [10].
2 . shomd
dsiy= :" auk(s)desj + [F(s) — @uk(s)] ZETORR (1-1)
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trong dé D'(s) va k(s) la hai bam vat lidu die treng cho tinh chit vo huedng va vecte
clia vat Heu

k(o) = K A+ - - § 22 8,
3G 8 % Bg,
Dis) =0 § o Sga
D) = 3G 9 %, 8.,
vt 5, = s .

Véi s < s, he thire (1.1) dun v& dinh ludl Hac. Khi s ting ouk(s) gihm,

‘ o6 phiin
&nh dwge tink bit ding hudng bidn dang trong qua trirh bifn dang déo.

‘D& st dung vio.che bai tofn phiing suy rong. ta viél lai che he thie (1.1) gua ban

‘thin tenxo Ti] vA Eij (voi 1, j= 1, 2). Xét trweirtg hop vat lidu khong nén duge v = glg,
I = 3G kb 46 ta ¢ :
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dei; = deij, 8i) = 64j = @83, ¢ = - (o1t +o02), i, j=1,2
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JEn dén g1 = "":"(de — aggl, Syp T i,
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fromg irudng bon phing BE Ihtre 3.1, ¢b dang sun
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doay = ;Gul{(&;’((isf +- 3:](14\.\, [ (s) ~ G’}ai((‘::)} ‘_-“.;E = @iy L
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j; }’5 k, m = 15.2“
Ta s8 st dpog (1.2 vag bii todn dn dinh ngodl giél byn ddn bd1-cla bém va méug,

(ua g% bin, vd mong bién dang dwdl the dung clia lye khoi qu ]u'ﬁ m ai Fi & mot,
rhin bign va chuydn dich U.ﬂ & mod pLIin bién. Cic dai lugng nay thay 48 ibeo mét
tham 6 nac diy, tai mbi phin 1 vAt thé thye hign mot qua frinh bién dang, didw do
% nghia 14 nén thi ngoal nhan mét gia 6 nao do, thl che dal lugng die irwng tring
inal bén trong vat thd ciing thay dbi 1 &l gia s4 xde dinh nao ddy. NEu bd qua sy ihay
281 hivh hoc cda vit [hé khl viét cae didu kién cén biing, thi bil te4n bitn 461 voi gla 88
rdy & cho nghigm duy nhdt, tde Ja qua trink bién dauvg dwee xée dinh méi cdch don tri.

~ Vin d& mér bno d’inh cfia ciu {rte th® hign & chd, vai T4l ngohi dat gia tri die’
i48t nio ddy E? FS, Ul @ng véi nd val thd o6 trang Lhai bifn davg € vi trng sudt
oij thi khi choydn gqua Ira ang thii nay 6 sy chuydn hidn vi chdl: irwde vi cho dén
{in trang thii nay qué trioh vin don tri, nheng sau treng thai &6 ¢6 thE o6 nhidu huéng
i3fp tge qui trinh. tae 14 bA todn bidn d5i véi gin 8 phéil tmh dén sy thay A4 hinhk
fipe efa vat do bign dang cho nghigm khfmg duy nhit. -Pidm &5 goi la ditm vé nhank

_—

&8i v6i qué trinh bign dang, trang thai efj, 5% gol J4 trang thai xuft phatl.

Hudng tidp tuc chinb clia qua trinh delj hudmg theo tidp tm' én qu¥ {dao, cac tHiép
ae phu deij ¢é hutng khée nhaw. Gei dRs, dFi dii 1 che gia 58 "Lf-li iotinh U che
Lif tri KI, Ff, UY vi gid thi& hudng the dung cfin i1 ngoai Fhoog thuy dbi khi vat bifa
signg. Khi 46 bai todn bién d6i voi gia sd tinh dén sy thay doi hinh b oc ¢6 thd vidl twong

“rung nha saa:
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Aoy == daij — dogg. Asy = degy — dsg),

Che det luegpy miy théa min he¢ vheong trich’

Li\i.l@]], L_.L.qjﬂ "’1]5 G:E = {1, o .
m{&m] Aui] = 0, {1.2}
Nk[&’fn; &@13., “i}'- 0, 8 = &
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Lien ié Baggy - Azij péi chung khoog oo ding niw Licz)y voysg vOi rd nkinh
gong chi déng, tie la tzi mbi difiw clia vat iinh chi dgng eds tifp tye phy hoan toan
gifng nhu tinh chi déng eliz 1ifp tuc chink, Hén hé Mgy ~ Asyy sé gidag nhe (1.2) the 12

2 PTALS
Asij = " ook (Degy + Bijdexi) + (7 — opk®) -—L“'nﬂiﬁ 5% (14)
N . . - . Gu-‘ .

Tie (1.3, (1.-1)_ lap thanb hé phuropng trinh co b ela bal fodn 6n dinh,
Do vay, ta ¢6 liée chudin r& nhanh ddng chi déng nhuw sau (8, 41: didwmn ra nhanh
ddong chi déng xic dinb théi dikm diu tién trong lich st dEt thi, tai d6 qui frinh bién
dang din ddo chinh trd thaoh mit 6n dinh theo nghia nhidu nhd khong ding k& cia qui

trinh {xem nhu mét chuyln déng cham) din dén sy léch htu haw tai mol thoi didm héu

han tiép sau.

Khi xét biai lodr 6n dinh ca bidp, vé méng ta vift cae phwong irinh (1.3) qua
cae dai lwgng ngi lyc (lwe dan v& mémen), bign dang va dd cong cta mat giva. Trude
hét, xél bai lodn dn dinhk chia bin.

§2. ON DINE BIEN DANG CUA BAN MONG
N

Xét bin 6 dd diy h trong hé toa dé x, ¥, z; ta vidn git nguyen chc gik thist
dong hoe va tinh hoe nhu tropg ¥ thuyét udon bidn. Ta o

ok, s
i = €5j 7 2W,ijs

h/z h/2
Nij = Gijdz, Mij = jﬂ oyjzdz, . (2.1)
~h/2 - =h{2

frong das ¢}j la tenxo bién dang clla miit gita, W — dd véng, NiJ, My — lge trong va
mémen irong tie dung Ién phdn ti bin. Chang thda man he phuong trinh edn bing <o
tink dén s thay @31 hinh hoc cha binp ’ :

Nipi + g1 = &
Migyg + NijWoi + gz = 0. : (2.2}
Vol gia thigt (3,13 <€ 1. digu kite bién viét thee chu tuyén chwy bidn dang. He

(2.2) kit hop vai {1.23 c¢ho ta he kin d& tim nghiém & trang thai xud: phit, the 14 xéic
dinh dwge 255, 1) phy thude vio thi agodi vd midn din BYL, mitn déa.

B2 thist 14p B¢ phwong trink co bin {1.3), (1.4} cda bii tedn B» 4ink bin mdng
ta 1dy Dhign pbin phwong {rinh (2.2} vrng voi tEp tye chinh coy vd Hép tue phuy, rdi igy
higa cde phrong tolab phie Juge, te di d€n he pheong irinh ohu Ling 461 véi bidwn gia a8

ANgjg = 6,
Ay b NGAW ap+ WigANg = 6, (2.3)
trong do
ANy o= dNi — dNT,  OMip = dRg - dMYy, AW = dW - W
Theo {2.1) ta ot

h/2 h/2
ANiy = f Aoijdz, ANy = f Adijedz,
—h{2 —h/2
Aagsj = doj; — doly,  Aeij = degj - ded,

Aeiy = Bty — 2AW,i
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Vi = (i, phuong trinh thi hai (2.3) sau khi thay (2‘5} vio, didn dén
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phuoug vl s kel quid r.im}g Rée hai Iy thuvet ﬁ‘én- Do viy, ¢ thd depg iy

Ahuyt qui friob D ¢ dan déo de tink cd frang [hal xudl phdt va r& nhinh qui irinh.
i B ominh hoa fn xél bal todn guen bidd ban vudng gln Gan 18 bi nén theo huong %
. héi hye phan b du pe Kbi 26 ‘

" N%: o= - ph, Njy = Niy = 0, (p >>0)

= Tix = =, 0%y = 6%y =0, o = foux]|

. Phuong trinh co bAn {1.7) cha bai todn ndy cb dang
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b ——— = 0 tai y = 0,38 )
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. trinh bidn dang dan déo phdn anh t6t cdc quy lugt d4i x& efs
vt the hi khi gua trinh ddi 31 phae top. 84 dyng tiéu chudn 18 nhinh qus
streinb hids g ¥ thoydl treén 43 thiét lip duge cie phuong trinh et & 42 16t had
todn &n dinh ngosi giot ban dan BOi chn hin vh vo méng. - ' -
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