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Biii toll n truyCn s6ng Lamb trong 16p mOng khOng cO ling suat .tnr&.c .da dnqc 
trtnh bay trong (5]. Trong 16p mOng bi~n d?.ng ban diiu tb ulln nhllt. b8.i to:li1 dO r1i. 
dtrgc nghiCn clru trong [2], (3), [4], nlHrng chi gi<J'i lu;tn trong c{IC tnr6·ng hqp K1 ;;f: 0, 
Kz = Ks = 0 ([2], [3]), ho~c K! -1= 0, K2 + 0, K3 = 0 va v$t li¢u dlng hu&ng ngang 

~ 

(aff = u~Z. }r = 1·,2, [4)), trong d6 E (I\1, I\:2, E3) li! v0cta s6ng, 

Trong btd n~qr, ta nghiCn cli'u bfl.i toan truyCn s6ng. Lamb tcong m¢t l&p v~t 
Iitu n6n duqc cO hi8n d:;tng ban dfru tbu~ln nh:'i.t trolig truCrng bqp vt·ctu SOng -khOng 
trU.ng v6i hu6ng bi6n dslllg: K! =F 0, E2 + 0, 1\:3 = 0 va Ung su5t ban CHin kh6ng dOi 
xt!ng ((l)jf =/== cr2_~

0

, i\1 + A2 ). 

ve m~t to{nJ h\)c, h8i to;ln mO r¢ng nay phtrc t~p han rUt nhiCu so v&i, truOng 
hr;rp nghien' cfru trong [2], [3], [4], cbo nen ta kh6n,q tim v~n toe truyen s6ng thea each 
cua rY3b A. H. v~ )RYK A. il, trinh My trong [2], [3], [4] rna theo cach-khac. 

Khi cho K2 = 0 (ho<n~ cri~ = criz, /q = A2) thi c~c k€1 qua thu dcrqc se tJ;Ung v&i 
d.c ket qua trong (2], [R), [4}. Neu khOng c6 t'rng su;lt ban d3.u thi dtc ket qua frUng v&i, 
cac k~t qua trong [5]. 

Xet m6i t rur':mg gOm tn¢t l&p v~t li~u chieu d~'!y ~h- ChUng b ph8.n bi~t ba tr~ng 
thti cl1a mOi trrr0ng: U':;tng th.8.1 tv nhien khi m6i tnr(,.pg chna bj bi8n dcyng, tr~ng thai 
ban diiu khi mOi tnn\ng da b~ bi€n d0ng va tq.ng th:li nhi8u_ d:Qng~ ChUng ta sit d\lng 
11~ t9a d¢ Lagr3.ng (Xl, Xz, X3) m:1- 0· tr~ng thB.i tv nhi€n lrUng v6i h~ t9:1 d¢ Be-cac 
-ru6ng g6c· 6· 1r~ng th:\1 ban diith tot du:a n:. h$ t9a d(1 fHh:&c vu6ng goc OZ1Z2Z3. tror:g 

dO m~lt ph.&ng OZtZ2 trlmg vtii mt:t -phhng irung binh i ..,_ 
, • 1, ~lt 

cua l&p (xem b. 1). Ch{J y d.ng (r t:r::n~g ih8.i lt:r nhien --0--~-~-----
m~t ph:~mg OXtXz t:rUn:g -{fri :nQ.i ·phing tn.\!lf(' lJbh 

l.? 1 z, clw l&p a trQ_ng thii d6o ..&-----~---~~ //L .. -
/ 

--/.--,?:,~"~---.. _.._----

J/ lh 
ban 

12. thnioin nhat~ tfrc 18; 

"z ~ ~ \1.1) 

Am= eonst(rn, k = 1, 2, 3), 

Khi 06 hr {1.1) suy ra: 
Hlnh 1 

Zl = ),IXl, Z2 = A2Xz~ Z3 = A3X3. 
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~ 

GQi 2h !;-\ il) ·:Uty eli a lr_'i·p (J !L~ ng lh.ii ll,f n b i0n • 2 h ta di} d8.)· ella l&p a tr?-ng ·~ 

thai ban diu, til (!,:;) tl co: h =l,sh. (1,3) ,, 



rong dO 
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(1.4) 

(1.5) 

()' c1fry p, p t:\ tJ trQng diu 1cp b trzmg ihiti t\r nhi€.n v:l bnn Ch'tu. Cac d~i luqng 
imo:~ cho b&i c6ng thlrc (7) b !rong [fl]. Tlt.i tn.mg l~.,_i ln(tt Z3 = const c6 dtJng: 

i 
§ 2, P!HriJN{;- l'llliAP ciJ,I 

Ta tim nghi¢m cUa h~ (1A) dtr&i qJg_ng: 
~ 

Ca = Ga(z3 ). eXp j_(f\1z1 + K2z2-·(01'), 

(1.6) 

(2.1) 

t; = Aexp_i(-3z3, Dr= y5;,, ·LJ; = -08 (cc = 1, 2, 3), trong d6 A, ~' y, 8 ·la qic 
.>g so cau xa.c djnh. Tbay (2.1) vao ( 1.4) Ia c6: 

'Y.f~1I1tKf + ;_:;2112K~ + ;3113~~;- Pw2
) + 0(~1122 + ~1212)K1E2 + (~~3::;11 + 

(2.2) 

~ 

lfo ~ ft(z,) + lz(z3) + 1'3(z3), (2.4) 

F1 = Ykgk(z,), tT~ = 6kgk(z3) (tbng ihco k --I, 2. 3), 

\zk z 1.· 2, 3J, ~~j(j = 1, 6) = C.Oll-'5-L 



t-'u = i-'u(Z~"\j CX[>i(E1,Zl -)- K222- (•J'1."j 0 

P1 = \'kL\, P2 =. '!'kfl;, 'i~s = i2-kgk<t 

N r-J ~ 

Tic = t,.J32~!381.~k + tu323zKz, ~h = C.J3:411 Ki~(k + t-J3322I-\.z8k + tD333a~k·, 

(2.51 

(2,6) 

Tl'r cli8u ki~n h,T do O:Oi v&i i:rng .sut1t t~i c:le m0t Z3 = + h = -+ A3h 'ta -~~- thu 
'i'Iuqc h~ ~uung trinh d~i s6 tuytin tinh thulin nhiTt cap 6 ae X~lC cltnh 6 

1
hUng s6 

Aj U = 1) 6).-·B~ dtc btLng s6 d6 kh.Ong dOng th&i bflng khOng thi dinh thli'c cih h~ ph~ti 
bil.ng kln'mg. tire· ]fl.: 
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Vze1<;2 V3e
1

"
3 V2c- 1 ~2· 3c 
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., ·> Tsei~3 Tte-ib Tze·-i~z T3e -i~J Tlc1."'1 Tze 1 ·~a = 0, (2. 7) 
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., ·l.:'g ·~ ·~ 
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1 1'2.61~2 T3eh3 
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2\' Q3e "'S ze .3e ·) 

trong d6 (i = 1, 2, 3). (2.8) 

Sau nhi'rng pb{~p bien c10i dan gian, h'r phuang trinb (2.?> t~1 tJm duqc. hai phtrang 

trinh sau: 
fh<VzT3 - \\Tz) cost;i si·n;2 sin~3 + Oz(V3Tl- VtT3)cos~2 sin~3 sin~t + 

+ n,(Y!T2- V2TJ)COS~3 sin~,sin~2 ~ o· (2.9) 

i1t(V2T:3 ·- ~~r3T2) sin£1 cos;~ cos~3 + Dz(V3T1 - V1Ts)sin;2 C(lS;3 t:OS~l + 
(2.1 o) 

Bay cbinh 13 dtc pl11tOT;g trinh Utn site ae- xitc djnlt t6c d:) trny{:\n ella s6ng Lamb. 
Sau nhftng phep bi&p c10i dan gHn. ll{' phE'(Yng trhh a~.)i s6 \t:yE·n tl-.nh tbulln nhfit xac 

d~nh 6 tang s6 At, ••. , As c6 d:Jug: 

• \' y 
~ 1,COS<,i 

\ 'frcos;l 
' I, nt':}ill~l 

V1sin~2 

V zCOS~2 
T2.tOS-~2. 

Ozsin~z 

Y 3cns~3 'j 

TSL"os£3 j 
(r, . ;::- I 
·-"·3Sl fl·.,3 ; 

" ' ' \ " \ ,\1 T L-;,'2 l 

I A3 + _\4) = G, 

1. Az; I ".\_(; 

6' ciily k}' hi~:u l·· biE:u !h/ JJ-t8 ;.r~~;-J~ J.l-,: {2.81\t;_Oci ~:1::r-. :!:i ·I":!'·)'· 
(2.10 ta c() : ;\.1, = - t\z9 ~'~,_3 = --,\,1. _\s = -;',fi, Do 

Lll = 2ykA2l;-l cos~kZ3. expi:_F'-l?.l + E2z2 ·­

Dz = 26kA 2k-I cos~kr:S" c:· pi(Kt~::; + Kzzz --

(2.11) 

t \i6s man, tl'.r 

(2.12) 

(-ttiy t()ng theo k tiT 1 aen 3), 
Nhu v$-y dieu ki~n (2.9) xac ·a:~nh nh6m w~lng trong d6 dntyen df)n.~; d'ta cftc hut v(tt ch~t 
cUa l6p xiiy rn dOi xtrng d6i v&i i~~t ph&og .trung hinh ci'ut l&u· Trong 'tnrOng hl.)p nay 
th8:nh "ph:ln U3 JU h3.m Ie d6i v&i !.:3, cOn lh, Uz 13. r,bfrug h8.m ch8.n d:Oi ytti Za. Tuong 
llJ khi {2.1fl) tb.Oa m5n thi t<1 c6 i ,\ 1 = _,:\?.., A:a = A.1, :\5 = ;\()., 
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C3 = 2-\~~k-1 t·O:j~:;;zs, cxpj(f\:;,Ll + Kzz2---

L"i = :.:'i'"(Li\21-.-J. ,~tn0kz30xpi(Rt71-+ K2:?.2 -·- &l'TI, 

C2. =: '2iih,\zk--l si 1 :~kZ3eXpi(E!?1 + L21:2 ·- <en;), 

(lffy t;_·_.!ng th-i':o k Ur 1 dCn :3\ 
'rong tru6ng hqp nay Us l~1 hi1m c;hfw, L'l va 'Cz lit ham 1.2· ctO; vOi Z3· Cbny€n dQng cl1a 
.:lc hqt v~t d1ilt cl!a l&p xay ra ph3n dDi x_l~·ng v6l m~t phc\ng !nmg hi.nh. 

TltU'ONG HQ'I' xb xi SON~ DAI 

Trong tnrong hqp x~p xi song diii (bay 16-p mong), luc lie khi h ~"A (:A Ia bu&c 
;6ng) thi tU: c8c p1HrOilg trinh (2.9)~ (2.10) ta sf!. tim cl)rgc dtc ctmg tht'rc tinh V'n tOe 
ruyen ella sOng Lnmb. Trong tnr&ng bqp K2 = 0 (bo~c Kz + 0 nhung crjl = crH) thi 
)h& ~ lit nghi~m ella phuang trinb b~tc hai d6i v6j ~2 . Do v:?-y ta c6 .. th~ tim ~ tl'r phuang 
.riilh d6 :f6i thay vao phuang trlnh tan silc ere tim rn .cOng thlrc Hnh V~ll t6c truy~n cUa 
16ng Lamb .. a .day do ~ Ia nghi¢m cua ph nang trinh b*c ba d6i v&i (;2

, nen ta kb6ng th~ 
am n-htr v~v duqc. Ta se str dt~ng trvc tiep h¢ (2.2) };:et hgp v6i die phifl'ong trinh tim 
I~C (2.9). (2~ 10). Khi h 1f: ), thi !a c6 : sin~i "' ~i- cos~i "' 1 ( i = 1, 2, 3) (2.14), Sir dvng 
;>httcrng trlnh thlr ba cUa h~ (2.2) v8 (£.14), sau m¢t sO phep bi.?n dbi, tt'r (2.10) ta c6~ 

AD -.BC = 0 

:rong d6 

[ 6131~-~.-- (!j33!1 

c = 

W33ll + <-•J31St 

Gi3.i phtrang trinh (2.15) ta thu dm;rc: 

2 

Tkp tl.le bi~r; ltt•i '·;il· ch.mg 
(::! .. \-3) ve ph1~·u-ng c} lr:t. ::;:u; 

h·ong il6 ~\11 =' cutlllT~~ + f,)2ll!d\i ·- p(;J 2 

W$113 

+ 0lJ23"_~_"'"·~ l· 
(!)_3223 

\ --.. ~.!) • ~. -2 ,. 
···22 =~0Jl221l\.I T C•)2222l'-2 -·pur~, A12 = w1122 + (oJ1212, 

TIT phrraug trlnb (:;>.18) ta 1_-0 : 

30 

(2.16) 

(2.16) 

(2,18) 



tron g d6 
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4sin 2 t¥cos2 ·V r"" ~ ,'-· ,.... .-v "" 

+ ---_:;-·-··--l (w.n;22 ·--- W:;<112) \0122.1..- w1111) + (cvu:z2 + <.0 1 :~r2)2 + 
.. p . 

OJ333!3 

~z 

033336.H!1l - WSSl L ,,2 

~. 

(!)3333W2222 - &)c-;322 

p (,)3333 

.J \_,%122 
WJ221 

{ilzliz = 
p 

(2.20) 

s6ng d_t thu~n tl1y trong truOng hqp vecta s6ng K chi c6 th~lDh phtln Kr ={=: 0 (ho0.c chi 
c6 Kz + 0). · 

~c:u E2 = 0 thi siD ~ = 0.- ttl· <2116) va (2 19) ta c6: cf = c2 .-- = C~ = c 2 c 3
2 = 

~~ 7,~: ZtZt' 

= C 2 , ta thu d uac cite kiH qult trong [2}. 
ZtZz . 

Trang truc'rng hqp Kt + 0, l\2 + 0, K3 = 0 nhung cri~f = a;:z, At = A23 sU d1;1ng cil.c 

c6ng thfrc (1.67) trong [21, (7) Lrong [6) va (1.5) ttt chtrng minb c1u:qc rtLt1!S ~ 

cz' z = cz' z · c ~' ., ~ c"z· z ' c; z = c ~' ., ' '2'-'2 .1_..1 /"lt.J2 ·2 1 .t,l.g 1.2h'3 
~ ~ "' ~ ,..._, ~ 

(wzz22- Wlllz) (<01221- (01111) + ('"''" + M212)' = 0, (2.21) 

Nhu v~y u·ong tnn::rng hqp f-:1 =/--= 0, K2 -=-:,h U) Ks = 0. ,_:;~'f -:=}= +- 0, A1 o:F /,z 
b·ong m6i tru&ng cfmg tOn t.'.li 2 nh6m s6ng: s.6r:.g L~~~~1b d.Di x:li·;~g ,-2. s0.ig Lmub phiin 
d6i xU:ng. Ph-uong trinh tl'1.!! silc elm chltng 13 (2.\-l) vl'1 (2.10). Trong tnrcJng 11\/P xflp xi 
s6ng d:'li, Y~n LO·.-: truyen s6ng duc;re tinh thco r_·ac c'ing Un't'C (:2.1i)) y8_ (2,18). 

fiia chi: 
Truifng aqi. h9c Tlng h~p HN, 
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RESUME 
ONDE LAMB DANS UN MATERIEL AVEC DEFOHMATIONS 

INITIALES HOMOGEJ'IES 

DallS cetle publication on etudie la propagation de l'onde Lamb' ~ans une ,couChe 
de matfricl compr·essihle ayant des d6Cormations initinles homogt)nes non sYmetriques. 
Le vecteur d'ondc ·n'cSi pas paraJdle avec Ia. direction de deformation initiaJe. On a 
trouv_t) !'equation de diffraction et dans lc cars des ondes Iongues, les vites~es de propaga.:­
tion de ces ond'es0 
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SUMMARY 
D\''i_\.\f!C ANALYSIS tJF COMPLEX AX!SY:\[ME'l'HlC STHUCTliRES SUBJECTED 

TO ASYMMETRIC LOADING f:Y THE FINITE ELEMENT METHOD. 

The nmncrical analysis of complex axisymmetric structures under arbitrary loa(1:'"l 
is presented. A semi - analitic:1i finite element model for the orthotropic elastic 

1
materials 

is formula led. Four ty,pes or ring finite etements are included. The numerial integration 
of the equations of motion iS performecl using allernativcly t\\'o algorithms: step- by -
slcp integral ion and mode :mperposition method" The vniidity of the analysis is illustrated 
by a number of Eamericd cK~1_l'nr1es solved by a computt~r program \Vrltten ·in Fortran~ 
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