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vE PINH LY DUY NHAT NGHIEM €UA BAI TOAN BONG
vGI MO HINH VAT LIEU THEO THUYET .
BIEN DANG DPAN DEO NHO. -

" NGUYEN BANG BICH

Dinh 1y duy nhét nghiém cia bai todn dong, vdi mod hinh vit lidu dan hdi trinh

- bay trong (1], voi md hinh var li¢u cémg déo teinh bay trong [2]. Dinh Iy v& duy nhit
- nghiém cta bai toan bidn tinh, voi md hinh vit lidu theo thuyét bién dang dan déo
nho, trinh bay trong [3]. R ‘
Trong bai nady trinh bay dinh 1% v duy nhét nghiém cla bai todn dong, voi md

hinh vat liéu theo thayét bién dang dan ‘déo nho. e

§1. DAT BAI TOAN

Xét vat cé mat 46 khéi Jugng p, bao quanh bdi-mét mit tron tiing ‘khie S, mit
: S gdm hai phin, Sp trén do6 cho luc phy thude toa d6 khong gian x; va théi gian t :',diiﬁi'="5Fi
{ nguge lai trén Sy cho trude chuyén dich vi(x1 -t} = vis. Néu bé qua sy thay dbi-hinh
dang cha vit the, thi tai thol ditm t nde d6 dudi tic dung cta tdi trong mit va lue
, . khéi Ki(xi,t) trong vat thé sé phit sinh mdt trudng dick chuyén, mét trudng bidw dang
’ vi mét trudng ung sudt, duge dic trung bdi ten xo bifn dang nhé =i va'ten x0 g sufit
a3i. V& ,phuong dién tean hoc, bai todn xdc dinh trudng bién dang va (ng suét cda vit
the dudi tic dung cta ngoai lyc, voi cac digu kién ring bude nhu di trinh bay & tréa,

dwge md .t boi cic phuong trinh sau: ' ‘ ‘

4) Phuong trinh chuyin ding .

ok pKi= v - . (1.1)

E

by Cdc hi thite kink hoc.
Ten xo biéa dang nho duee 34c dinh qua dich ¢huy®n shu sau s

i) = (vij + Vi) {1.2)
¢) Cés quan BF var i

_Gid thiée rang vat the lam vige trong trang théi din déo, theo thuyér bién dang
din déo nhd ching ta ¢é ke thic co bin sau: ‘
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3 3
Pudng cong bién dang duy nhdt (1.5) tudn theo nhimg gid thid
dou_ g, , {1.6)
dey _ .
dzﬁ'u
q. : . 1.7
dez < ( )-.
Bing t;nh toan don gidn i mo hinh wit I:su ta o6 duge cic k&t qua bo 1ch sad s
' a0, - (L8
L L ©(L.9)
Eu
| TE g8 (1.10)
- ) - T Sy
d} Piin kitn biin: : )
- : ’ aijttj = Fy trén Sp; vy vis trén Su, C(1.11)
trong 46 5 =8,1JSqs Spi8u =0. : -

¢y Didu kign Jan: ‘
Trang thai cia vat the khi bat dtu khdo sat duge xzdc dinh bm cic ditu kign:

vl(xle t)!t O = Vig , “'1(1‘_‘19 t)% O - Vl"‘ . ) 11 12)

Bai toan toin hoc trén day la day dt va cho phép ching ta xdc dinh duge 16 gidi’
Cin chi ra ring 15 gidi coa bai todn-trén ki duy nhdt. That viy. nghich 1f s& xiy ra khi
sy ‘duy nhdt khong duwoc khing dink. DE ¢hitng minh chimg ta gid thifr ring ton tai hal
aghiém v, E(Iijl’ G(}}] va w8, gt} a'?) cing théa man ditu kicn blen (1.11), dige kien
dau (1,12). Hién nhién la hidu u; = vm - iy, eij = el — gt }J}Q Tij = oty {f“l s la ng%nem
cla bai todn thyin nhét sau: - :

. Tijyi = pui C(1.13)
v
Ty = O trén S,
Wi = Wiy =0 trén Sy, ' (114,
1_1i}t=0 = ;Ei[tzo =0, ; (t13)

Tir dizu kign dau thuin nhc cua dich chuyén (L5, duza vio m® hinh vat liéu ta’
suy ra tog sudt ban ddu cing thuin nhét: : '

Tijlyeeg = Fil_g = 0. S {1.16)

§ 2. PINH LY DUY NOAT NOEBIEM

i, €AC HE THUC €O BAWN

~ MNhan hai v€ ciia phuong triah (1.13) voi s rdi 14y tich nhan theo t ti § dén v va
theo the tg_ch V ela vit thé ta duac
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Ap dung co5g thire Qureagrat=kl &80 vol vé wrdl eva phoong trinh {2.1) va 14y tich
‘ o . e s Ly T A : e .
shén theo t déi vot v& phai, chi § dén diku kign bign {1.14) IeU kign du (1,15} a duge:

4 ,
- j‘g’ﬁjéi‘j dedV = é— g pﬁi{lid‘f. (2.2)
Vo ' Vv

Ap dung _ic_h. phédn ft_‘mg phiin t_heb thari gian, 461 voi vé trai clia phucng teinh (2.2)
chi § dén digu ki¢n dau (}.1_6) 3 cd:: : ' : .

. : ‘ T _
j(,‘riieii + % p Uit ')d‘V = Ij{iieii ded¥. ' (2.3)
' . Vo | | .

Dua vio (2.2), (2.3) ta suy 1a:

. T : .
: f (tijes; + pusup) dV = jlj‘(:rijeij - Ty éii) dedv, . (2.4)
Vo B Vo o, T _ :
. Néu gng suft va bién dang lién hé voi nhau theo quy ludt dan hdi thi v& phai cla
(2.4) bing khong va khi dota cd: - ' :

| j'(g‘ijeij A puiu)dV = 0. - _(3;5)_
v . |

 Duya vao (2.5) ta ching minh duoc dinh ly v& duy nhit nghiém trong trudng hop

&an hdi. MNéu. ing sudr vi bién dang lién hé voi nhau theo cthuy&t bidn dang din déo nhd
thi theo [3] vé trai cla (2.4) khéng am. Ta sé ching minh v€ phdi clia (2.4) khong duong.
Viy. ddu bang trong (2.4) chi zdy ra, khi ca hai v& d&u bing khéng va ta lai 6 (2.5), 'tir
d6 sé ching minh duoc dinh 1§ v& duy nhét nghizm, theo thuy&t bin dang  dan déo nhé.

2. CHUNG MINH VE PHAI ¢GA (2.4) KHONG DUONG

V& phii cia (2.4) khong dwong khi:

' ' A= ‘&ijEij - Tijéij <L 0 : S ' T {26)
sa0 cho (2.6) zdy re 881 véi moi bién khéng gian va thoi gian trong mi¥n duge xét.

Bign dbi (2.6) co ché § dén (1.3) - (1.5) va (1.0) ta dugc:
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g 2u G / Sy 5 -:"::Jh -L’Tu[aﬁ f?ukj -

J 3 12y L feyort 1 .
i‘é’ Sy }eu.] 81_} 5:;)} o (2'7)

Got bitu thie trong méc vudng thi nhit v thir hal ¢ v&€ phdl cua (2.7) 14 B va C
L L3 mon 121 (1) . ‘e P . .
Va vigm ew e e gy’ » 0 theo bdt ddng thic Svac. Nén d& ching minh v& phéi

cla {2.4) khéag duong ta cin ching mivh B va C khoéng dm:
@) Ching mink B khéng dm:

. s — gl ol 2 — gft
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Ti gid thidt (1.6) sty ra: —a———t = 0 vi the bitu thic ln —g—rmmr
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ch nghla, nde B co the vide:

o (2 (1) " (2) {1 {3y : ) (1)
Bﬁicﬁ“ﬁ'u)(eu“’eu> {5%“‘6’11 ey —eq )=

‘ . (2) _ gl
(; (jiz}“—ﬁ' ){ @ig) e[ﬁ d in T Ty o
- u ! u T Fe 7y — gt
(0 dt e b= [ u
"Ap dung cong thic 6 gla giéi net . : o
(2) 1 do 23 iy
G[ ) == —— b | e[u) — € g
dey ‘ o
= ‘ T ¥ L

o u T UBq
: . e (1) e :
Trong doe; & [ ] khi 46 (2.8) c& the viée:

1. m 2 {1\ "y d¥ay }
. e (G’u ( e u; d 2 o = B
ey —_— Cu _eu R
, deun le
Dya vio (1.6), (1 7y, (1. 8) tir (2.8) rit ra B > g
Zﬂ) C']umg ‘tink C khing dm
bl
(23 I 1 “(Ey - frzy o, (2
C == euz ) 61&] : Q"u-)' ( eu’ Gy )Uu]“
e T e T T e
.~ Khio sit ddu cha C dua v& xét ddu ciia hai dai lugng
B - . Ty . ..
= - e, (2 { ) efll} CFE:')
-8 = —“r-n'"——'-‘ _— ; = ---—-1"—- e [2 :
ei‘Z] G[]J elfl } Ty ]

Déu cla a va b theo logic c6 thé xdy ra ghu sau:

1. _a<0 . b<0 -

2. a{0 b0

3. a0 . b>0

4, 230 ) b0

Tit (1 10} ta suy ra- .
e s 2! e
i L u
&521 e}lU}i aed + 0-'&1_1

hay a+b 0

Truong hop 1 khong the zdy ra, vi wdl voi (2.12).
Trudng hop 3 xdy ra ta ¢d ngay C 2> 0.
Theo gid thi€t (1.6) co hai khd ning z8y ti:

m 2y 1
>el’ 5 o el
. 2y _.. (0 ) (L
Hode Sy % &g 5{1) < 5‘11 -
. e[i] G(l]
i Neu {2.1% 35}* ra thi ln ——— < 0
(21 ﬁ’[zJ
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(2.13)

{2.14)




Dy bing trong (2.15) xiy ra khit=0. Vi khi 36 theo {1.15), (1.16)

1 (1 2y (2]
51 ! (jtll ) -~ €y  ©Un
Gia'stt trudog hop 2 zdy ra, khidd b —a >0 {210,

El

Mat khac ta thiy:

: S F I ¥ T
b~«a=—d—[lu'eu Ou ] :
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u . s Fas P i - G . .

Nhu vdy To———"— 12 ham ddng biéd theo t, hon nira lai dong bién tur

: eéz} GL.2] . . , . - .
gia tri khéng nén : . _
' o . ' _ ‘

1n €n _5'1[11} 0 ‘ {3 17)

P
el oi?) 7

K&t qua (2.17) trdl voi (215) Viy trudeg bop th hai khang the xdy ra, Dya vio

(213) va (L.7) tasuy ra: :

o S .
PRI L (218)
eilt T oeg?
Trudng hop 4 xdy ra theo (2,18) tacé:
oD o : (
£ i : (2.19
: eih > el : 219)
L2 R
T (2.19) suy ra C o - ‘[12] (a +b) {2.20)
oo = .
Duya vao (2.12) ta di dén két lugn C >0 (2.21)

N&u (2.14) xdy ra, bing cdch ch&ng minh tuong ty s chéng t& dugc ring trudng
hop 4 khéng thé xiy ra, truong hop 2 ¢6 thé xiy ra nhung khi @6 bdt ding thic (2.21)

cing duge nghigm dong. Viy ta ludn ludn o C khong am,

Dya vio {(2.10), (2.21) tit (2.7) ta suy ra A <{0 ' (2.22) -
Teén <o 58 (2.22) theo 1§ ladn & cufi phitle 1, (2.4) 32 xhy o khi cd hai v& dau

bang khang. Do do ta cé:
jﬂ (’tijﬁ‘}j -+ PI:H u) dV =0 ' | (2.23)

¥ '
Theo {3] ding thtte (2.23) ¢é thé vide:

gp pus dV jﬁ [{st2 — gtlhy (et®) c(ln}) +.3(@(21 - ,_;(11)(5(21 ~ eV +

V '
2 '5({1]5‘(%] + G{Eje(lu) 3 gy 3[2]- (1 |
) e (1112 ("’"" Cn Ty - -51-5 flj )dV =0 (224)
A o Ty 4
'V .




Cdng theo [3] dhog thuc (2.24) duge aghitin duag khi
o H Vet ol 0 i __ ol
u; == E}, ﬁlgl = \‘3?\:12), \;{'} = DF‘“-‘.. E]‘j b= Ei].)'x

Dya vho wmd hinh vir lidw theo thuyée bids dang dan déo ohd ta suy ra:

2 x
gl = l2 0 il e i) Gé%’ = a

] il -

Diok 1y v& duy abés nghiém dugce ching mink.

Dia chi
Trudng d¢d koo Téng hop Hi Noi Nhan ngay 20/10)1983
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SUMMARY

ON THE THEOREM WITH UNIQUENESS OF SOLUTION IN
 DYNAMICS PROBLEM ACCORDING TO THE THEORY OF SMALL
ELASTOPLASTIC DEFORMATIONS

_ In dyndmics, the uniqueness of solutions was presented for elastic problem {1] and -

for rigid plastic problem based oa the theory of plastic flow [2]. In this paper the theorem =

with uniqueness of solutions in the dynamics problem according to the theory of small ela

stoplastic deformations is presented for . a class of bodies subjected to time-dependent sur-

face tractions with two imporant assumptions so that the theory of small elastoplastic defor-
,mations may he used, ' ‘

First, displacements will be sssumed sufficiearly small, that the original geometry
 may be wsed in weiting the equilibriuwm eguations,
Sseond, externsl loads from the moment of thelr application Increase propoertionaly

to the single parametsr.




