
ON DJNH C.UA THAN~l TRON(~ mtu -KI~N TU BIEN 
·n) VAN TAN 

ve van ae ()n djnh trong di"eu ki$n t!} bien c6 nhiett" nha nghifm ciru da dua 
n"l1t1ng tieu chulln (}n dinh khac ;Jhau, nhu·ng nhln chung nhftng ti~u chuiin d6 chO · 
qua kh6ng phU .hqp v&i t~ttc nghi~.m. Trong bid blip nay, tren CO' sD- ly thuyet 
v~ .cac di~m Pb.ftn nb_imh gi~L mQt inf.i-1. Un~a ra IOi gifd bi-i toan &n c1jnh'cUa, th~rih 
d~ng thCri- gian Uri h~n. ·m.0.t kh:lc ~ham khfing djnh ti~u_ c-huan 6n djrrh d~ du9'c dua 
[1, -2] tren co SO so sinh bien d~ng t6( h?n· 

Nhtt chung ta da bigt [3] Sl! an djnh cua v~t th~ dan ·Mi dtrgc xac djnh 
sb ella di-;m ph::\n rihltnb tr:}ng th~j hay phan 11ha.nh b$.c 0 (PO). f)Oi v&i v~t th~ diln 
di~m d~c bi~t c6 tinh quyet djnh Ia· di~m pMn nhimh quit ll'lnh hay pb!ln nhimh 
mQt (pi)~ Con dOi yrJi Sl,f 13n dinh v~t thl\ trong di~u ki~n tlr bi€n. th:i xet d:~n 'blc di~th 
d~c hi~t kbl!c : cac di~m ph~n nMnh gin. 

Xet_ quan h~ xac. djnh d:~mg 

f(cr, a, e, ;) = 0 

Gilt dr cling v&i nghi~m V
0 (d_,, e

0
(0 trn_g v6i q:;a trinh ca bUn tbn ·-tqi ngh.i.~ffi IA.n· 

c?-n a(t), c(t) sac cho !:::oJ3 =a-- cro ·~ cr'\ 6e_= e - er:; ~ e0
: Khi -d6 d6i v6i qua tri_nh hi_ 

kich dQng tt'r_ (1,1) c6 tb't v~et: phu·ang t:rinh d.D. d-u-qc tuyCn tinh h6a_ nhU' sau : -

or Bf " a£ a£ 0 -

·-L'lcr +- --. 6o- + __ . L\e + -. · L\e = 0 (1.3)' 
o(J :Jcr Be Or:. 

6c = ~\c = 0,. !sa T- 0, !le + 0 dm;c gQ.i J.a ph£ n nbRnh 

h·?c mQi (P!)j tl:~ rr.u(rn_c: J:(J'fl ['1,0 = -~\-2 = G_, j.u 

U phAn nhUnh gi~- b~..e Lbi.':;ng 

Nen xi:t qu~·n h~ xtlc O.fnh- dctng: 

(M) (MI 
f(G) o~ ....• cr .. e, e, ... ,. e)= C 

• • (MJ IW (~ INI 

(1-3) 

thi tru&ng hqp !lcr ~ lie·= !lo = 6e = ... = !lcr = fie = 0, !lrr + 0, !le + 0 (N < M) 

du:gc gQi la phftn nhiwh gia h*c N (PI> :'<I). Va tnr&ng hqp !lcr = !le = !l~ = 4; = ... "' 0' · 
(Ml ( M) ' .. 

!lcr + 0, Ae + 0 dugc gQi Ia ph an liMn h b~c M. 
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-

3£ (';l) 

-- 6cr + 
(N) . 

&a 

irohg a'6 ·EN Iii mMnn dan hili ao. 

a£ (N) 
---L\c = 0 

(Nl 
&e 

(N) ~ (0;) 
6.v = ErsLle 

Quan !)~ ( 1,4) c6 d~ng c1inli lu~t Hue va duttc gvi !a Iuong tg dan h!\i. B~ giai 
bai toan ~n djnh ~an k~t hqp, (!,4). v(ji cite phtwng trlnh cabin khac. Nhu v~y .~i~c gi~i 
4li toa_t~_~n dtnh t'f'ong·cti~u ki~n t~ bi~n itua ve gtai b~i toan.On djnh -v~t 1h~ dan--hOi 

tho irong d6 mOdun E dtr7c I hay Mng EN• 

. B - 01\1 fl!NH TIIONG !>lEU Kl@l~ Tlr ~~~N tAl Ill!!'! VOl Qlll LU~T HAM. 
50 MO. 

Xet p,hucrng trlnh clia ly thuyH t!ti ben clang : 

'ppa = Adn 

" lrong· d6 P. p Ht bi~n d~ng hi bien va v~n t6c bien Lh)ng tfr bi~n, A, oc, n - d.c b~ng s6 
cUa v~t li~u. 

a i!Ay ta chi. xet trtrang hgp Ut bi~n thuan tity (~ = o) 
Lay· bign pMn (1.5) v~ sir d\mg iljnh ughia PGO ta thu ilttQc luang 1\I don Mi 

46i v&i PGO: 

Aa = Ee6..e (1.6) 

lrong d6 · - (. EPP ) E, = E} 1 + ~-·- . 
~(J 

B~ tim thai di~,;, PGI ta lay d~o bam (1.51 m9t lh theo t vil. lay bien phlh bi~u 
thirc thu duqq. Su d\ing djnh nghla PGI viw d6 ta thu chtQC: 

(J, 7) 

trong i!6 

Tu!!Yng tl¥ nhu v~y d6i v6ri PG2, ···~ PGN tn f~·J. 

(N) - (N) 
Licr = EN ,3e (1.8) 

lrong c1o 
. { En p .j 

EN = E I ' 1 + ···~-c--·---
~ (?< ·+ l)c"'::) i 

'fhlta s6 citing tnr6c dfiu n~oQ_c vu6rg I-ii trng sullt Ole ci'n~ thanh. Tlr f16 ta 
tbu duqc: 

U-9) 

Khi. N ='"' 0 clieu ki~1i (1.9) tritng v&i tieu chu;'in bn djnh Rab6tn0v - Shes~el'ikov, 
khi N = 1 trln::t·g v&l ti~u cbu:i11 Kurshi-n [3), 

Theo giii tri t6i h~n P viTa tim duqc 1ril tren ·co s& (L5) x!c Q~nh chrryc th6i gian 
lui h~n 

(t.to) 



't + \0a•""'" c)j"'+.L 
[* ~ --··~-.-~~~···~·--~~-~~·~~ 

('x. + 1)J.;:.-n. (hn)£(·ej. 

Troug cilt1g thyc ngh\(tm [~] tr~ D£;hiezt ctn1 On djnli ci\c tb~:::L h't duy:1ra 
D15T b· 11lli¢t c1:} :,::;:.{.:°C, c6 E = 5,0 .10:1 .t...C;im1112 ~ r:;;(j = :![)~1kG/mmJ:. V&i gla trt l'tng .su&1 nhO 
}?on 9kGimru 2 d& x&c dfoh ,'itrgc cac htwg s6: 

(1.12) 

SU: dyng c6.c gi~ trt .(1.12) vlto (1,11) ia ve duqc c11'c CmJng COil$ lmg 1T(ti cac N: 
khae nhau fbinll 1). Ta nh~ri thi!y riing eac B.i€m thvc· nghi~m n6i chUJJ.f.:' nB.m v*-~ V<;J.{:b 
gifr.a PG-2 v ~l PG:1 . 

Hlnh 1 
' 

Xt\t phuong trinh ella ly thuyiH tai Mn d0ng 

pp" - Kecr/c 

trong d6 .Ks C o: ~ cac hS.ng sO dla 'V·~t li~u. 

(; d.S.y .l:iing ti,§'n h@.T1h c&c ·bid3rr 11M ~trang tv nhu truOng hqp B, ta 
tuong ty: d~m h?Ji d6i v6i PGN 

(N) _ fN) 

Lia = EN/le 

EN = El (' + . pE -) 
(N + 1)~C } 

(L 13) 

thu t.iuqc 

( l.l5) 

md.O:un E cB.n i1Ja y- bE.ng E?·r, k;ft qu~ Ht tA LfHli Cl:uyc· Qi,hi. ·t:>i$n t&i h~El /E;i 'i!'t)·j 'bl0n 
d~ng J:U· · bifD po 

(lo Jo) 



[( 
1 ,), c:C(N + 1) ] "*' j'l- we a l 

t* = - - l --,-- , (''- + i) Kexp ---:,-··! 
w E l , L ~ 

UJ = ciicra \rong do 

(1.18) 

Trong -cOng trlnh (5] dti tiCn hH.nh thuc nghi~ril nghien cUu_ On ·a:!nh cac- tJ:iailh 
duyara D16T, nhttng khOng chiP lru6c o:J C~ K ho~c duOng cong- tfr bi~n. Do -d6 {a· st! 

d~ng cac hA~g s6 tfr [6] cua D!6T a 200"C; 

E = 6 .t03kG/mm 2 ( 1.19) 

st. dvng (1.18) vai N = 2 va coc gilt tri 
(1,19) vil dtrgc throng cong w- t (hinh 2). Cac 

di~m th\rc nghi~m lily tfr [5] cho !hay chUng 

nlm CQ.nh duc.'mg l:rng v&i -~ = ~· 
· Qua ·hai biti toll~ lr~n to tMy d6i v&i 

tbanh tl'r v~t li~u mA. tinh chH ella n6 duqc vi~t 
bai phuang trinh cua ly thuyi!t !:jj b~n c6 th~ 
xem b~c phln nhan~ ~ia t6i h~n Nth= 2. · Hinh 2 

· §2. Y NGHIA CO" BQC CUA !>GO, PGl, PG2, 

Ta ch9n d6i 
thai ~&i c6 <l~ng 

ttrqng' nghi0n cliu la m6 hlnh thanh Se•li !>J. Ph ~rang, lrillh b tr~ng 

0'1 _. 0'2 = 2cru: e1 - e2· = 21'ju 

lrong d6 7J = h2/ld, u = W/J;., a= P{F. 

Khi d6 v6i di_1!u ki~n rs = 0, ta c6 

(K) (K) (K) (K) (K! (K) 

A<>t - 1\.az = 2crll.u, ~let - 1\.ez = 2·~1\.u (K = 1, 2, ... ) 

(K) (K) (· cr ' (K) 
LI.P; - 1\,pz - 2 -~ - E. )Liu . 

Gii s& Unh ch:lt v?.t·li~u duqc ·viet bbi phuong trtnb 

ppa = Aa_n 

Uiy bi~n ph:ln (2.31 vi.t s{t dl,lng O.~J vao plnzung irinh vil'a thu Gu~rc t1e c0 

!]._pp + c:,I;L\P = n PP !J.a 
<J 

Nlf6 (2, 1) va (2.:2). quar; ht'; (:!..'±) se e6 d@.ng 

• p 
Ll.u + - (o: - E) L'tu = 0 . p . 

.. nPE 
'; = , "cr = E·~ -- t;a ~a trong d6 

Tl'r (2.5) Ia thu d ugc: 

Li~ =. - C j_ {ot- ~)exp [- i. (" -- ~)t] 
. p . p 

(2.2) 

(2.3) 

(2.4) 

(2.5) 

(2.6) 



;;) ~ = o:: e 6.u = 0 

» ~ > ~ « A-;.1 .'> 0 n~n Llu tang~ 

VO d~t ~u(t0) = Ino 

Bay giir ![)'·duo bam (2.:>) 1tbeo t .va sau d6 lily bi<in pMn bi~u tMc thu 

trQng i!6 stt d~ng (2,1), (2.2! taco 1
: 

p 
t>u + - (2a 

]2, 

ti:n nghi~m cila (2.7) va sii dJ,tng di~u ki~n cUa PG1 te~ ee thu dl.l'qc: 

.. i' 
llu(t ) = -· (~ - 2«) ! 

o 2P , 

Vl v~y, kbi ~ < 20: thl t>u < 0 n~n C>u giilm 

« ; = 2oc « D.u ·== 0 

« ~ :> 2C( « i~ > {j nen Llu tlng 

Tcrang tv nh u ddi v&'i' PG2. 

.. 
Khi ~. < 3« thi t>u < o n~n t>u giam 

.... 
6u > 0 nen 6u tang 

Nhu v~~Y y nghla ella PGO la & -chO : N~u truy:~n cho thanh chu-y~n dkh be rna 
t~i th&i di'8m ta < 1: { t~ lrng v&i ;_ = a) thi .chuy'en Q¢ng bi ldch . dy:ng se gi<:lm diln 
(bn d!nh). Nea thanh nh$n <hrqc chuy:§n dich mo t?i tt> > t~ thi chtry~n dQng bJ 1dch 

dt;ng se tang man (kh6n~ On ~lnh (hinh 3). 



Y nghia PG1 18. 0 chO nCn t-<1 truy2n eho tbanh rn(ll xung kicb c1Yng 1eyi lo '.> tt !hi 

cbuyen d:r)ng b!_ kicb dQng se e6 "~f!._n !Oc gEi.~rn tbeo th~i ginn (On d~oh). NCu truyCn_ 
cho thanh s.ung kich c1¢ng ttJi t 0 > t 1 tbi chuy:en dQng b! - kfch d¢ng ae ,_('()_ ~-~P -l~_c 
tlng (kh6ng bn djnh) \ tl Ung vCJi ~- = 2ct )'. Df3 xet Y n~h'ia ·rG2 ta truyen cho i,han.h: rii~t 
lvc Jam cho n6 ehuy~n d¢ng y6i gw t6c- thay d(h rbi xet S'f thay dO] gia t6?·-·.t_r_o_'4g_ ___ rn._Qt_ 
khoB:ng th·O·i gian be sau t(O. Nen truyeil --kir h aq,,g t<_li to< d' thi tba_p.h_.-·-~i-:::·F>)ch' 
d\)ng se chuy~11 d¢ng v6i gn1 tOe giim (On djnh) Neu truye'l ki.,;h d¢ng t~i-~.o >·_:ttD-6: 

. se chuyh O:¢ng v&i gia toe tang (kbung·~n d.[nh) (t2 irng viJi ~ = So:) (hinh 3). 

TIT C:ic nghien dTu lrt?.n ta di den .kH lu~n san: 

1. B6i v&i c:Rc thanh Hun vi$c lrong diCu kl¢n t1'r bi6n c6 th~ xem pbAn nh:inh gi:i 
b~c 2 19. -bif.11 gi6'i- _c.Ua mP~ri On c1jnh. -

2. Khac v6i ·thanh,dan hOi ho?c d3n deo, S\r mit Ori Cinh et"w than h. trong -c!i~~~ 
ki¢_n tir bien mang tinh chat quj u&c nhieu han. va sv miH On djnh xlly ra khi tharah b0 

qua m¢t v~ti diCm dQ.c ·hi~t ban dau va lien qlian v&i s1r tbay d~i gia t6c cna· 
c huy\n d¢ng. 

3. C6 th~ trnlt thai gio.n t6i h~n eli~ thanh tU kim lo~i theo ctlng t.h1rc_ <L.i1.) 
ho~c 1!.18) w6i N = 2. 
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PE3IOME 

YCTOfi<.J:liBOCTb CTEP )l(HEtl B YCI10BI'IJIX TIOJl3YLIJ;<~CTH 

Ha ocHoBamm 06meir Teoprm nces_u66.wpypKaUH01IiibiX To4el\ nocrpoeHbl' ynpyr:He 
3KB!fBaJI€HTbi OIIpe,ITeJTllJ-DUJ;ero COOTl-IOWeHii?. B -cJiytJa5IX YCTOfiLIHB0CTU Ae$OpM!--lpC~B3HHTI 
cTepmHefi. IloJiyLieHbr pemeHllH sa}J,aYrl ycro~'I4lJBOCTi-r cTepJEHei"r DJIHO conoc.TaBJieH>J:e 
D0,1)'42HHbiX pe3y,nbT3TOB C 2l\CDe[)li!v~elrTa.1blibHvlii ,rUJ.HHbl;'vel ll IIU,LU'BepA{_!~eH HQBhlfi: KJ?I-ITe· 

:;crofiqrmoC:TH B yC}JOBH~X DOJISy•:recTHo iiQKiJJ;JE l\-IEXBHIFrecrq-rft ovru:cJT TIBO~ .D5]' nn. ·_, 


