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IV. LY THUYET IllEO VA cAc I\HJ RQNG KHAC 
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x.et qui trinh chay _etta cac v~t the c<mg cleo d! hu6ng c6 the deo 
phuaog ([4]) 

:._ = • »g-. .'f = i.H • ::_ 

a aiiy..: = ~ [:£:: + .Y:::TJ la tenxo toe OQ bien d?og; ~ -- truong v~n toe cac ht; 

"A = ':._. :).-:._· ~. ;:_;;;;. 0 

(!1.1) 

(4 2) 

C~n luu y r~n!! tenxo di huang deo ~ cung co tinh doi n!nc. troug gi6ng nhu terum 

d¢ cung S nghia la: 

Vi v? y tilt ca cite cong thtlc co biin dii xet tru0c day d~u c6 th~ gan cho tenxo H. 

0 d:iy chl neu l$i dieu co ban nhilt. Cac bieu thuc cau true cua tenxo !_!co d?ng 

1 
H =- Pt + ... + 
- k' -

1 
-- Pp = 
k' -. l ' p 

1 
= -.-,- (JJI @ WI -t ·" + 

k:i' -- -
_.:!:_,_ "vi 0 "'vt 
k\rr - -

t j• w l, . h,. d' . .. .. . " . rong \ .. u -~Il···· _.,~I a cac tq~g t .ar to neng cua vg.t ctang xet, 

gi6i h'J:n ch61.y. 

cba 

Dif::u ki~n cb~y d~mg to~tn phuong cl1a v~t the v6i tinh di huUng b1t k~-

(4.3) 

(4A) 

(4.5) 

CJ CL\y :!_rr; =~a· .. ~j o; o:":: 11 ... ~ p thvc cll;h b hinh chieu d1:.t ten_X() <wg sdit: xu6ng d.c khOng 

gian ca-c tro;tng thai cleo rieng ?(/.,(f.= 1, 2p.q po Neu siJ· dung dtc d~ti lt.rqng O'k =G. (t)k, 

k = IJ,. ., VI thi d.i~u ki~n th<ly c6 thf vitt tiuQc nhu sau 

( ) 

q \ . O"I 2 ' Vl 2 
--" +,"+'"-) =1 k1 . \ kn 

'J_'O hop cac hang sO m6 til sy: cbly dt:O cLw v;ftt thC trong tnrdng hyp (\ng auitt 
nh~t vCn dii;~1 ki~n ch:ly d~ng to{tn_ ph-uong v-a l1inh Iu~t chily ket hQp se b(lo gOm .6 gi6i 

'"'""""~"=·"~'"h"a_., n. chdy; 12 tham sd _phan be quy lu?t chay, 3 gdc {mg v6i ph6ng thi. t.ghi¢m. 

T V! r:1: 
l.•,, 

---'·""'' 
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·rrcng c;~',: Ll'ill.m,~·: L~;.r!_~ ·~<.') du£n ;;:,) sc: gt~i!lJ dl; Vi dt.l nhu d6.1 v6i "'4'ttL1ng huCmg 
ngang·ta d) ::J h~lrl?; :}!) : h, k3., k4, {p. 6 d~1y kiLl gi1Ji lu).n chtty~ ci.m 0 < tp ~ rt/212 

tham sO ph~ln bt5 q1.1y lui'it chtty. Ddi ·v6i w~tt the d<ing huOng ngang do ku 1 = krv~ kv = kn 
Qieu ki~n ch8y dang to8.n phLrong :{e b 

:1. 
(mt + 

kj 
,--· 1 ' --

sin":) + V2, 0·~'3 cosm] 2 + ·-. [{ O"Jl + G?") CCWP - 112 ~33Sinw] 2 
' • T k" ·. -- ' ' 

. 2 

1 ·2 2 1 ') 2 
+ - (o-,3 + <>23) + - [(o-a "- ctzz)" + rrp] = 2 

k~ ' l·i . " 

D6i v6i v$t the cl.ang huang, tU: (4.5) ta c6 

1 
H = = --~ ~9 

9 
Dii!u ki~n chdy se c(J dang 

1 p _9J 

Neu cho ding ap suat tMy unh khong th~ gay ~en cbiiy deo thi cltn phai coi 

kef'-·=. 

Kbi do ta nMn duqc 

' 
I '!.91 I = kc]J ; H -

1 

k~ 
!9; ; _e_ = 

Day lil truong hqp thong tbucng etta v~t cirng deo v6i di~u ki~n chily G11ber --- Midet, 

trong cto k9;/ v2 1a gioi. han chiiy d6i vai truqt. 

Xet mi)t kbii nang mo rong sau day cua ly thuy~t chay voi th~ toim phuong (4.1) 
(4.2), (4.3). (4.4). Ta L\y phep khai tri2n v~t chat cin!jnh cila dan vi ohu sau 

Pt + . " + !:'_p = ~- ( 4.6) 

'., ., cnay u 

p· 

::, = L ),~ Cu. 

"'~~J 

trong do 
· Aa =0 khi laal < ka 

K~t hQp (1.2) v6i (4.2) ta se thu nMn duqc cac ly thuyet ve de v~t the dan deo 
· ly tu6ng. 0 illy nt~H ~i~n van de quan h¢ giLTa C v(t H, nghia la : ·moi quan .h¢ giua tinh 

dan hOi vi tinh dto. Gi?t thii~t don gian nhat Ia~ va H c6 cl1ng cac tr9-ng thii rie':ng. 

Tiep t1JC nhu: vh· ta c6 thC m6 rQng dtc 9 tu0ng tren cho nhieu truOng hqp, thi d\1 
nhu trw:mg h0p v~t thC dan nb6t. Tuy nh-if:n 0 day se chi neu tbem mQt kha nang m(J rQng 
khong tam tbu6ng cho truong hqp l)' thuyet dim hoi phi tuyen. 

i . 
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MQt trong nhGng lOp Clon giiin nhung kha phO bien cUa 
tuyen Iii 

cac v4t thE dan hOi phi 

trong d6 
( 4.7) 

(4.8) 

a .day p, OUQC xac ajnh tir (4.6) va khong ph\1 thu()c vito!:.:.. Hinb nhu truong hqp ~·y se 
\ tOn taid6i vi..li de v~t the dan hOi phi tuyen v~t 1)' c6 bien dqng nhO. cac tr~ng thai tieog 

trong .(4.8) cta duqc c6 ajnh, chi c6 d.c m6 dun dQ c(rng lit pb\t thu(>c vito bien d?cg. 

Tren co so ci·a (4.8) c6 the xity dvng duoc m¢1 phuong an khong toi cua ly thuyet 

bitn dq.ng dan dto nhO. Trong truGng hQp Clang hu6ng p = 2, ~1 = ~?, ~2 = T<J) ta ChrQc 

ly thuyet Henki Ilusin quen tbu()c. 

Quan h~ ( 4.6), ( 4. 7) giua ~ vit..:, hi~n nhien auqc g<;>i Ia !\fa tuyen tinh. 

Bay gia ta hay d\ing lai trong mi)t s6 v~n & chua duqc giai quy~t. 

1. Phuong phap dua ra a day tru6c tien nham vito viec m6 ta xem v~t dan hoi« c!uQc 
sap xep > ra sao; c6 le n6 cung se c6 ich trong cac v~n d~ d;nh tinb chung ci\a ly thuyet 
ditn hoi cac vi)t di hu6ng. Hi~u q.ia cua n6 cung co th~ cho aQi trong m¢t s6 bai toao 
bien. Neu su dvng phep khai trih day df, ci'ta a theo cac treng thai clan hOi rieng thl phuong 
trinh chuyh a(>ng c6 the viet 0 dang -

div (crr _:::1 + ... + crvr .'::'VI) + p.!:, = p .':'• 

trong do_!: Ia m~t d6 lt,rc kh6i; :- gia t6c. 

Neu Wk kh6ng ati theo ciic hat V~t cMt thi phucrng trinh chuy~n o¢ng trong ling 

.'::'rY"r + ... + OlVI ycrvr + p .!:_ = p .':': 

trong d6 '\iO'k - gradient truOng v6 hu6ng? crk =a. Wk, k =I, ... , VI. Thay dinh lu?t Hooke 
a dang (2.3) vito day vit sii d1.tng quan he giua -~kva vee to djch chuyi'n eli 

Sk = Wk . :. = Wk • V~£ 

ta se thu nhi)n auqc phuang trinh cbuyen d¢ng trong djch chuyb, 

2~ C~n ph::li ghi nh~n ding ktt quit cUa vi~c sl'r dt,mg d.c phuong phap neu ra d 
day c6 lese ph1;1 thuQc yfm vi~c titn trH~n theo hai hu6ng" 

A, Nghien ct111 c<1c phuaug phap nhtun thiet H,p m6j quan h~ gicw_ c~iu trUe toan 
h9c ella v~t dan hOi duqc m6 ta b&i de trqng thai dan hC\i rieng vJ. cac m6 dun dQ drng v6i 
cifu trUe v~t 1 y dl!QC m6 t& b(Ji d.c hang sO v~t li~u ci~<~i de phi:tn tl'r h('P th;inh rthl d1,1 
d6i vbi v?t li~u compozit), bOi cac d@c trung hlnh hQc tro_ng c~{ch s~ip Yc"p cUa chUng~ b6i 
ct.ic th<.1ng sO ve n6i~ ve lien b~t v.v ... 

B. Nghien elm cac qua trlnh thvc nghi~m c6 hie;u qu~i vJ. klnh t·~ nb~un 
cdc tr<:lng th:H dan hOi rieng vil cac mO dun d¢ cUng b3_ng die thvc nghi0m vi 
vi~c .str d1Jng ldi giai cUa cac bai toan bien chuan. 

xac dinh 
m6 v6i 

3. Cac nha toan hoc o6 th~ dung bi~u thuc du true cira v;)t tM chn hoi nhu mot 
minh boa tuyet ct<;p cua ct;nh lj pho trong ly thuy~t de toan tii: tuyeu tinh, cung nhu ho 
da coi cite hili toan phang cite dong chiiy ci:ta chat long khOng nen duqc nha m<)t minh ho; 
cua ly thuyet bien hinh biio giac, 

Ca6i cltng xin cam an siu sllc Ban lanh ct~o Vi~n Han l:un kh.xt bo~ Li<~n X6 va 
Vi~n cite van de co hoc thuQc Vi~n Han lam khoa· hoc Lien x6 da t~w dH~u kiCrl ch-o· tOi 
hoan th~mh c6ng trinh nay. COng trinh dii duqc thAo lu~n trong c:ic xcmi;.e C!_·l~t· Vit;n d.c 
v&n de co hQc Vi¢n HLKH Lien xO, d,c tEl b.~) m6n 1)' thuyet cla:n h~\i v{J. l}' thuyet dto 

3 



trubo,g 
vein t1f_ co 1-:<=-,;-c 

tc;ti H\'t thao 
moi ngud ~~h tb'-; J ~- '·; 

i'y·;:;~J< .. (:O'i~t, \,/ i~.n Tinb tb;,: Vitn HLKH LiCn x6, Vitn die 
Vi;l; B:LKH Rt Lan C6ng trinh n~y cl\ng d:t duyc trinh ba_v 

dm;;c r(~ chUc t0i HU nt.)i nam ; 19&13. Xln d.m on tar c<i 
-;;h:'\·_) dol c6 nhfmg nh$t1 li:t thitt thvc va thi~n ·y. 

Varsav11 1970- AfMxcuva 1983 

Nlr4" 11gay 7J8f191>4. 
' 
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PE3!0ME 

!V"IATEMA TYILJECKA5l CTPYKTYP A YfiPYl'l1X TE/1 
IV. f!JlACTW.JHOCTb l1 ,IIPYl'HJ;l 0505ll\EI-Il15l 

lloHHrrrne cb6CTB2HHoro a~1eMeHTa JIIIHeiiH.oro n:peo6pa3onaHnf! 6-MepHoro 
HpOCTp31ICTBR CIEvii\-·i(:.ipl-FIHb!~ TeHSOpOB BTOpOrO panra 6bUIO IICil0.1h30BaHO B 
qaCT5I.X L n, HI j(Jii[ onnc:rmrrx 38I{0Ha fyKa. 3,Ue.Ch UOKa3aHo, 'i!TO OHO c ycnexoM 

p:i60TaET II D T80fl1!H E/l-B.C'J'E"G:HOCTII • .IltRI·l 06HJ,Hl't BIIJt KB3ApaTHI.IHOfO' yCJl0BH9.. 

TCI\y-q:_ CTJ;, ,';,,:: r: r:j'.'<: 11 S 3(,,1ID HOI'O- 8 HII30TpOflHOf0 '1'8;18.. fi p2,D)Im-Ke.H IIYTb 0606 IJJ,C 

HH'J TCC1pinr (;if:u1ELC _ynpyrO-Ill!rtC:TlF!E.'-Ct<-Hi }J,eC~10pMall,f!:fl Ha aHH30Tp0TIHHe -Te.1H1 
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