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BAN BAU THUAN NHAT

priaM et vIN

Bai tean truyén sdéng Lamb trong 16p moua khang co wng sudt trude did duge
trinh bay ftrong [5 Trong lop mdng bifn dang ban dian thulin nhit, bai todh dé 4K
dwoc nghlén etru tio!‘ [2]. [8]. {4}, nhwng chi gi¢i han irong cde turoug hop K1 == 0,
Ez =Kz =8 {[3], | ]], hofec Bi=+0, Kz =0, Ks§ =0 va vat lién ddng huong ngang

— : .

(%) = o33, M = k2, {4]}, trong 46 K (K1, Kj, K3) 14 vécto song,

Trong bai nay, ta nghién ctu bii todn truydn eéng Lamb freog moét 1&p vat
litw ném duge cé bige daua ban @iu thulin nhadl trong trueng bop vécto séng khong
trang véi huong bidn dang: Kt 520, Ka =0, K3 =0 vd tng sudt ban Jiw khong d&i
xing (577 5035, }1 == ke

V& mil toan hoco, 1""1 todn m& réng nay phire 1gp hon T4t ohibu so voi trudng
hU‘p nghién’ ciru trong {2], | J. 4], cho nén ta khéng Hm vin ide truyén séng theo céch
efia TV3b A H, va AHVYK A H trinh by trong [’J] (8], [4] ma theo cachkhace

Khi cho K2 = 0 (holic o)1 = 653, M = Az) thi cke k&t qui thu dege s8 tring voi
clc ké&f qui trong [21, [z, [é] Néu khong c6 ing sudt ban ddw thi cac két qui {rang véi
cac k&t gud trong [5. :

§1. PAT BAT TOAN

Keét méi trudng gdm wédt 1&p vit ligu chitu day 2h. Chang to phan bigt ba trang
théi efia méi trugng: lrang thar iy nhiés khi moi tredng chua bi bidn dang, irang thai
ban dfu khi moi trwdng 43 bi bifn dang va trang thal nhidu dong. Ching ta sk dung
be ton @9 Lagrang (X1, Xz, Nsi ma & trang thai ty nhién irdng v&i hé tpa d¢ De-cac
vudng goce. & {rgng thai bav ddu, ta dua ra hé toa &0 DEehc vulbng goc OLiZ2Zs. trong

36 miat phing G772 tring véi mit phing wung binh >y
elia 1oy (xem b.1) Cho F ¢ 7 thdi tw nhiga S —
miit phing ONiXNa frimg vl M phang trang bish 7
clia 1gp & trang thai . 4 /‘iﬂ» 4
Gif sh bign dang ben dhu trong 1dp vat lige =
2 B _ & . N i ——
1& thllan nhét, fee 12 }L/;:: 7
TR = Smm — 1) Xk, 11.1) =z ‘
. Z
= const{m, k=1, %, 2. 7
R N Hlﬂ 1
Khi &6 tu (1.1} suy ra:
71 = X1, 72w AeNg. Zs = AgXs. (1.2)

Gol 2h 14 ri‘) ddy eGa lép & trang thal up nhign, 2h 12 40 day cﬁa 14p & trang

~—

thai ban diu, v (1,3 12 ch? h = kgh, . L 41.3)
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Ciing I obe 1RT Gl Liwiooda dip & tvang thél iy nhitn va
b didu I triag abou

Phiwong irinh oo bin oba b _
.
_ (1.4}
rong d6 C '
: %) o aZ
-~ .
Ling = Wimap T Poma L E e
T Brideg a7

-
w

_ Ai# ' ~ e L : o
Wimap = —*-i—&“ Dimof. 0= —E 0 omye B, 2 3) {1y
)\112.}\3 }\.1)\3}\3 . . . .. . .
O dsy ps ¢ & 1% troug chs 16p & trang ik ty nhién vi bap dan. Cée dailugng
imap oho béi cong thie (7} & trong [6]. TAl trong lai mit Zs = const c6 dang:
i ~ R
Pou= wsmap

(1.6)
Az

§2. PHUONG PHAP CIA1

Ta tim nghitm cia be (14) duoi dang: S ' , :

To = Uafz3}. cip (K171 4+ Kazz— 0T ), ' (21)
Us = AexpiBz3, U, =7%Us, Uz =0Us {« =1, 2,8}, trong dé6 A, B 7» 0 12 che
1g 8 ciin xéc dink. Thay {2.1) vic {1.4) ta cé: '

Teoi111K; + w2112K3 + @31138% — po®) + Bleyes + o1212)K1Kz + (0511 +
“+ COsiai)ﬁiﬁ' =48,

Yiwiroe + odgin) Kibe + Moianin? + 0:229K2 + @bl — po®) + {wh +

+ tiaggniiish = ¢, : 2.2y

s e

Yitwszyq + 503;31}}&;1?5 + 6{&:)3332—1- w;zaz}fi.g—{j -t {’4)13315‘*@ + 0)2332I&§ -+ (05333&2 -

2y
— ey =
oSS

IS

ki thu duoe mit phwong trinh

rghién :

iy

ba d40:

ia b0 oA

o
fa

Pa = =y, By = — [

-

U = Talesdexpiffite + Fauz — oft) (= =1, 2, 3,

Tia = fifzs) + 30230 + fa{z). _ (2.4)
(fi = Txgi{zs), Uz = brgu(zs) {thng theo & =1, 2, 3},

A S iokze | — iy e
rdo fulng) = Adnog o Frzy - Auke P 3
B e

CAE = 4. 2, 3%, Ajfj =1, 8= const.




- S od ‘._ FIEEIN
Thavy (2.4F wan 2%

P o= Polzw exp el - Kozp -+ wv),
P P P - B
Byo= Ytk Pz Tafl Paoe Oegle (2.5)
trong do Vi == m:—ms”‘f’i,{%k + mzz.z:m&l,___, : : : (2.6)
Tl.c = (332,5’3{:)1\31. -+ (U"QS%&'J, QL = "J3111 1\1 ¥+ (!)3;,22[\_';161M e (‘0333351\‘ ST _IW .
T didu kién tg do {61 voi l’mg sufit {al ehe mit 3 = = b = - 7\311 i s ‘thu

dQuge he _phuong trinh gl s6 tuy&n finh thulin. nhit cdp 6 d2 xéc dinh Bﬁhcmg 56
Ay (= 1, 6 BE cac biing 8¢ dé khong dong thm bing khong thi dinh thire cua ‘he phal
bing klitmg, tire Ta:

. - - T _.7' _ .
V1e‘}§'1 Vael™? VS-GL”Z e TS yae TR W i%s.
5 o - “ -k -
Vie ™1 Vze 52 ygeT OB ypel!™t Voeist "5~e.1£3
i i iZ T i e
. Tie'™ Tge'™2  Tge™™® . Tie T2 2 Tye” T (2.7)
_iF - TN } "*E L E i o = U, 27k
Tie R TeeT1SE Tael 1T Tiel™! Tzgtsa Tga'™3
z = B i v iGa
Quelst Opel®2 0 el QueTISE Qpem iz Qe
. e Y : £,
W £ Qpe 152 e TS et Qgelzz g}ae!E"
trong dd ; fi =Bih = Rafihb i=1, 2, 3. 2.8
o /

|
Sau nh¥ng phép bién ddi don gidn, (i phrong trinh (2.7 ta thu dwoc hal phu*orng
trinh sawv:
Qi\\’qTS - VaTy} cosh1 sinfa ginfs + Q"(\'sTl - V4T 3)00%€2 sinfs sinkt +

+ D(¥1T2 — VaTieosts sinfy sinfz = & (2.9)
04 (VaTy — VoTy) sinks cosky costs + Qa(VET1 — ViTg)sindzcosty costL +
+ a(ViTg ~ VaTi)sinks cosh Eicosfa =0 ‘ (2.10)

Pay chmu 12 che phuong trinh tin sfc d& xac dinh tée dd truyén chia song Lamb.

Sau nhitng phép bign @81 don gidn, hi phurong irink dgi s§ toyén tinh ihufin nhit xac
dinh @ hiing s& A1, <y A6 00 doug:

>
-

‘ . .
Vocosti  Vacoshz  YVic08L3

i

Ticostt Tzeosiz T3 coska

S
T
s

a3 " I
2218105y Opsiniy

B e

i

R I ) f T 7.m R s
O day ky bidu o] Bige R ma dn. B
Ba1a c6t Ay = —Ag Ap = — A4, A

Us = ZiA2u-18inlurs . expillizy + Kawe — w7
UL = 3¥eAsk-i cosBras « expi/Kizi + Hazg — @i,
Kazy — Wil (2,12}

'
-

Vg = 2Mudgn-g cosPrra . expi(Ein

(liy téng theo k t&r 1 &n 3} _
Npuw vay dide kitn (2.9) xée dinh nbém sing trong dé f'h'y%n dfng cha che hyt vit chdt
cha lop xdy ra a6i xtng 461 voi mit ph g truwdng hop pdy

fng itrupg binh elia Ldp. Trong

thanh phin Us 1& ham 18 481 vii /3q can Uy, Ug 1a whitng ham chin ddi voi Za. Tuong

ty khi (2.10) thda min thi ta ed td; = A2, Ay = A4 A7 A6,
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hi 6 ,
+ Wars. ol

Ly == ‘
Uy = Aaloq sinBrasexpi(Kizi -+ Kgzg — T,

o= Qi gge si;:@gzgexpi{li!&'i 4 Hgrg - w1,

{14y ting theo kit * 485 30 : : _
‘rong irwdng hop néy Us 1a ham chiin, Ul va Uz l& hlm 1& 38 véi Zg. Chuyén djng cia

dc hat vt ehfit ofia lép xdy ra phdn 461 x¥ng vl mit phing lrung bink, :

TRUONG HoP XAp Xi SENG DAL :

Trong trwdng hop xfp xi song dai {(bay 16p mdng), e [ khi h <€ A {1 1A buée’
éng) thi tiv ede phuwong trinh (2.9), (2.10) ta s8 lim dwge cde ebng thice tinh vin tée
ruyén ctia soéng Lamb. Trong trwdmg hgp Kz = 0 {hoic Kgz == ¢ nhang o} = o33} thi
yk3 8 12 pghism edia phuong trinh bic hai 461 vai $% Do vy ta co.thd tim B t&r phwong
rinh dé rdj thay vao phoong trink tan sic d& tim ra coéng thire tinh vén tde truyén cla
bng Lamb.. O day do B 1a nghitm cfia phwong trinh bic ba déi voi ﬁz, nén ta khéng thd
am nhw viy dwge. Ta s2 si dung trye tidp bhé (2.2) két hop véi che phrong 'trinh tin
e (2.8) (2.10). Khi h <€ A thi ta c6 @ sinfi & Ei. cos@i 1 {i=1, 2, 3) (2.14). Sk .dung
shuong trinh (hd ba clia hé (2.2} vi (2.14), san mét =8 phép bigp dai, ti (2.10) ta céd»

, AD —BC = 0 . (2.15)
rong dé : ‘
o ) ¢33181 .« sl 332532 . ¢33322
A = 3338, B = - : + = 2222,
wW311s- 3325
. : 035143 » G333 - [OTES ((09'311 + alal) — 3113 . wissy
o= e D = =
wgsli F 03181 a3l slgd
Zidi pheong trinh (215) ta thu dwoe: '
.2 2 2 z 5 ‘ "
€] = Cgyg cos?P + Cgq sinY, {2.16}
frong dé: (_Tl = fF 14 vin tde truyéu sing {van tde pha), K = 'ij{:f + K%} P14 gde tao ok

&1 wee qne [ova brge U7,
bil vecto shng | prae 7

{2.17)

Tifp tyc bidn Bi {2.9) 12 Lifn 481

(2.9} vE phuong

WEE11 R LW

trong 46 0 A1 = wlntKE 4 wgiakE — po

N VoD - R I o
Az = n2ziKE + ogagld = pw®, Az = wag + o122,
T4 phrong ivinh {2.18) o o6
(EJ"‘ == ! 3{(12 - (_‘2 \; UF‘QE'.IJ “ {62 " (,2 \} . \gw
203 5 E\ AVl \;512-2‘ 3K 7375 _,Egzl_ gin




dsin d,i(,u:) g ? ~ - o 5
(&3222 gl J) ‘\{-‘)1”21 - 033111) -+ ((01122 R miz:zz}' +
2 :
p ) -
- ~ - ~— ~ o - —~ ~ - T '
S a 2 . _ iz
wiala~ Wgraz-— wzhz) + waslafentil — wiaal)  Swggaosszz{eliz g % | (2.19)
: ©3333 03333 i ] g
trong dé _ ’
~ e ~
Cz _ fzaasolilt — w881l 2 o B2z
Z;;_Zj_ - — -? ""Z;Zz . - #
P w3333 o
2 @3333002220 — 3324 z waliz
C = — O, 2.20)
77 . » Oty = (2.20
Pm?}JSJ g

(hodc C7 Yo (‘bjog Cy F’i) la viin 16e séng Gin, séng cit va
—

song cft thulln tiy trong trwdng hep vécto séng K chi ed think phin Ki 5=40 (hoac ci:u

QO ].\.2 :TL* 8)
.2 G2=

Ny K2 = 0 thisin kIJ = 8, ty (2,18} va (2.1 1a co: 2 - i=g
o ' cf = Sonzs™ G287 Cgpyp

Chit y weing Gy Cpyyar Copno

=(C2 ,ia thu duge che ket qui trong [2}.

ZiZ2
Trong truong bhop Ki 550, Kz 5=0, K3 = 0 nhung off = 635 A = Ay st dung che

cong thire (1.67) trong 2], (D lrong (6] va (1.5} tu cht’rng mink duge ring s

2 2 2 2 -2
wome = Co o LU, = G = (7 .
C/z/z C/l/1 “rize T Crazp © 71/3 7375
(0392"2 - 0)2112} (wlzzl - co;m) -+ {(ﬂi?c + otgiz)? =0, (9.21)
- - . - ~
+ {m 11 - )0)%322 = (),

(wzzzz - t%u?.) @ 3311 — 203331; w332y ((‘Ji log + g

Thay {2591} vao {2.16) va (2 16 ta éuccf

2
(_JZ_JZS &

\ 1y
== (12122, ta Lhu

2 " 1
- - B e Ny A R . 4
o= CZE?, dwrge ede kb qui trong {41

b3
~

B3 B
[y

= C

i
L}

§5. KET LUAN

Nhw vay trong trudng hep Ki=f0, Kia=0, Ks = 5. s} ), Al == Az

trong mot trudng efing 56 i3 2 nhdm sonpg ! séng Lumb 461 x@ing v& sdug Lambk phin
g 2 : g g g I

461 xéng. Phuong trink thn sie cha chang 12 (2.9} va (2.19h Trong trudng hop xdp xi

song dai. vin (8 truyeén s0ng duge tinh theo cde cing lhie {218 va {::ii,)
J]\‘TJEE@H wgdy 2G/10/1084

Dja ¢k’l:
Truing dai hoe Ting hep HN.
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‘RESUME
ONDE LAME DANS UN MATERIEL AVEC DEFORMATIONS
JANTTIALES HOMOGENES '

Dans cetie publication on étudie la pzopagahon de onde Lamb dans une .couchs
de matéricl CO[Bpr:‘bSIh[E ayant des déformations initiales homogénes non symétriques.
Le vecteur d’onde n'csl pas paraltlle avec la direction de déformation jnitiale. On a
trouveé Yequation de diffraction et dans le cae des ondes longues, les Vltesses de propagas
tion de ces ondes.
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fORLET
poddanych dowolnvm vhe

SUMMARY
DYNAMIC ANALYSIS OF COMPLEX AXISYMMETRIC STRUCTURES SUBJECTED
TG ASTMMIVIRIC LOADING BY THE FINITE ELEMENT METHOD.

The mumerieal analysis of complex axisymmelric siructures under arbitrary loads
is presenteds A semni — analitical finite elemen! model for the orthotropic elastic m'aieiials
iz formulated. Vonr lypes of rinsg finite elements are included. The numerial mteglatron
of the equations of motien iz performed using allernatively two algorithms s step — by —
slep integratiow and mode superposition meithods The validity of thb analysig is illustrated
by a number of mumerieal sxafmples selved by & cowputer program written -in Fortrans

32




