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BQ TAT CHAN DQNG LIJC CHO HE DAN HOI CAP CAO 

HOANG VAN BA - HOANG THJ H.\, C. 

Trang [1, 2] d~ kh.lo s3.t bi~u qu:i cli:J_ h<> tftl ch3n d-6ng l\Jc m-:;tnh, vit ~~~-u d8i 
,Cri h¢. tv chOn cO thOng s6 phtln bO, lilin l~lc (rlilm) d<1y) theo m6 hinh t\u)ng thtrt'mg· 

- Trong btl.i bito ntly, ·.:;e nghi€n- cUu. titc d¢ng cUa ll(l Ltit chin Cl:S:ng Ivc cho h~ c:.rfrng 
b\fc, thOng sO din hOi d.p cao. 

§ l. BAI TOAN VA PHUO"NG TRiNH CRUYEN DQNG 

1 -- ' ' 

xet d3.m I:lng trv c6 dQ da-i ' lien_ k€t h:ra &_ hai rHl-c, chuyen d<)ng du&i t:ic 
d1,1ng c1la h,rc ph:ln bO: diCu.h@a q(t)._ Be d*.P t8.t ho~c -giim bien dQ dao Cil)ng, ngrrCri 

ta g~n. v~o- cta:nt ·}jq Ult-- ch:ln dQng J~c ·yeu-..- H~
tqa dQ fiuo/C ch~n nhu hinh 1. 

Phur:rng trinh chuyt:n Q-Qng ella. h¢ da.ng 
xet c6. d~ng. - · 

a'~ a•y / , - , , 
M -,L + EI -, =~ C[u- y(b, t)]&(x- h) + 

. -' 8tz . ' o,;c4 . . . 

+ '-[ du - ay(il, t) .ls(s-b)+ q + rl, (l.J) 
dt &t J. I 

{ 

y 

m -- ., C u - y(b, t)] = -A - -
d1

n , [ • [du 
clt2 dt 

Rinh 1 

ay(b, tl ]· 
at (1.2) 

trong cl6 I = I I z2dF, f = f(y, y, ... ) l~ ham phi t~yen· Hilm y(~, t) cinphai thi>a miin 

.F 

I 82yl ' 
v =o-- -o " s=o, I ' axz x,=o,)-

ChU j riing; v·*l li~u l:lm vi~c · th.eo mO hinh til bii~n mO dun dan hOi E bifll 
dOL c6 the viet bofu.g toan til_ tuyen Unh sau [4) _ .. ~ _ 

£, + •K(l + !i..) ~. · 
------~~~·~E~,.~8~tE =. 

,, K B 
1--r -. --

E~ at 
(1.4) 



tttta.g. -dO -E1" Ez_:K E cac h-3ng · s8·~-c ~-tl-ung cho t'n_h hi_ bien ciia v*t h~I· Chi Ti~c 
the (1 ~) vi.o h~ (J;J), (1.2) nh~n dugc h~ phurrng trinh : -

+l. -- · ~(x--bl+ q+f +c- c[u-y(b,t)~lx-b) 
[

du ~,(r, tl 1 ~ -~ \ 
ct t .lt il t I · 

r du •h·(b, n·] ~ -2 E, o5v +.A -- · . /ll;- b)+ q+ f - EW ----·-, 
dt ot E1 ox 4ot 

(1-5) 

_ d2
u _,_ w'[u- y(b, t•J =-- ~rdu __ By(b, t) -j-

dt2·· m ol t ot 
. (1-i) 

T!-•ng dO : -~ = "Ea/K,' .rr~ = E1IfM. 6)'2 '= C/m, ae .dan Hi..n CBi M = 1. 

§ 2. XAY DTJNG NGHI:eM 

Nghi~ni cUa h~ phu-on.;;, trinh (1.5), (1.G) v(ri di~u ki~n hiCn (1.3)'theo [1].c6 the 
tim dugc dn(ri d~ng .,..,. 

· ·L ·n'-X v, {x, t)-= S&~(t)yn(xJ, -=-vn= bin·--. 
: . - I 

(2-1) 

n=.l 

TM (2•1) ·vi; a (1;5),. (!.6) rei tp d\lng;.:pb.u;crng :phap Ga!enkin- B!ll,.o-v;a,-.chung t~ 
nb~n d-ugc : ' ' 

.s, + ~s~ + "'~S.. +~g.,;s~ = •F, < t'l .. . . . ) . . . 
u +.6>2u-.m2Y~(b)Sn =·--· -· [u- Yn(b)Sn]. 

m 
(2'2) 

Cbii y -'~g. b:i:m- F1 (tl !o ve phai cua (1;5) san khi ·da ap d\mg phua.ng phap Galen
kin-- BUb nova vil 

'GiB. si'r q---= IJ~Sinjt v£1 c6 m&i quan h~ c¢ng hu.Ong. 

"'• =-.1'. -y +tS 
.q 

Khhlo ngh#m cua h~ (2;2) tim du&i <l~rrg [ 1]. 

s .. = :ace:o;·' 

u-= -~(Lcos!p + Nsi·n~) 

L, N 18. hi..ng 86, r:p --= 'Yt + ·tJl cOn at. y; dugc: x<ic dinh tir h~ p·huo-ng' trinh : ... 
- =-eA1(a, <f) + .e2-A,(a.·<f) + ... , 

tlt . 
dili ! . 

-· = (w, ~ -y) +·&&;(,.,<f)+ ... 
dl • 

(2.4) 

(2.5) 

( 2-i) 



S101.u "k.hi Unh toin dcrn gUn ta nh*n du"'c 
- ., 

Y,(b)[w2(w2 - "'~) + A-"w~] 
m--

L = -------.-.,.----";;___-
( wl _ w!)2 + .!.:._ w,i 

m s -;:= ---'=-----:-,o-2 -2-

(<u2 - bl;)2 * -" Wn 
m-m2 

zY ~ = -a[CR + (:AS + :;p)w,] - Qcoso/, 
~t 

dili 2 zay-· = ,[(w~- y2) + CS- AOlnR +"'uP] + Qsinc[i, 
dt 

cr a~y 
NYa(b) 

R::::::: E:, 

I 
s = 

[Y ,(b) - L]Yn(b) 

I 
o, 

Phuong--trinh d:u&n-g cong biCn dQ tan s6 cUa dao dQng d~rng c6 do.ng 

y1 = 11 + p)w,i + CS - ).w,R ± v ;: -[CR + (>-S + ~Pl;]'. 

thi phuo:rrg .trinh .trung.bl~b truD.g-_ tru&ng_ hqrp 
niy Hi 

1 

• da ' 
2.! --=- a[CR + ().S.-+~P)w.] - Qcoso/, 

dl· 
d' . 

2ay .--1..= a[ -y2 + (I + Pl~ + cs -J.,.,R + 
dt 

b dAy: 

Bu&ng cong bien d9 Uin s6 ciia dao d¢ng dting li 

t;2 

(2.8) 

(2.9) 

12.10) 

y2 = (1 + P)cu; + CS - f.Rw: + Ta2 ±. v ~; -[CR +(AS+ ~Ply]'. (2.13) 

V i~c ve di1> thj .kh6ng c6 gi la kh6 khan, .n4n· kJJ,Ong:xet lr illY• . 

Tir (2.8) (2,9) (2.12) de dang tl:ay r~ng, hi~u qua cua b6 ti\t.chiin loin nha'flh1 
Y:a(b) = 1, tUc lil. b9 t~t chin du?c .d-~l "G3:c_h g.6c. t~ d:Q mQt ctO~n 

b = Z/2n ; n ~ t, b_=_ fJ2__ -- (:.\.14).-

.,.._ bi~n il!> d ao ~ng giam khi Un-g -h~ s6 6in Ji va b~ •6 'l'r biEn ~. !uy nhi~n khOng 
the tilng). Jon v6 CU!Ig vB dao <~'9llg kh<lrig bj il~p I!! lioan !Oith· 



:t. H$. THONG SO 

(1.1) c6 d~ng 
. ·gLy 

·q = - P 0 siu1t --"-
. O::s:'l 

(2.15) 

va him ·phi tuyEn f c6 d•ng (2.11), trong tru&ng ht]'fp nhy 1~ghi¢m v&n dtro/C ch~n nhu 
. 1 

d~n1 (2..5), chi khQc li q> = - "(t + t)J, Sau kbi tinh loin dan giin ta nh~n duqc : 2 . . 
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I ·I' I 

L----J'-------L--';;-::::==::;;-,.... .. 
II ,._ 1.1 lllll 

. ., _:;:-

Hinh 3 

(2.16) 

nhat neu b .1hoa.·mo:n .(2.14) 

Tr!n~hin4~3-J.a. ducrng cong 
bi~11 dQ t~n s@ d~o ·a:o·ng v&i cae 
gia td <Un -= 1; "C;;;;;:; 0;1; R~-=--0,-1.; 
p.z ___ 0,2";_-~ s•--.=:,.o;t·; Q*2 -= o,(}.(; 
A~ 0,1"'.!>= 0;8c.-vll-~= 0,85. 1\.hi 
).. -= 0,2--;-;;-= j~d:f@ -- thi nam ho3.n 
to an du¢i tr1,1c _ hoY.nh- · t!_ao _.dQng 
thOng s6 bj ·-d~p -<tih .hQaii toin. , 

T>r (2.18) cho thiiy rang doo 
dQng thOng s6 :se· bi ---d~Jr-t~t hoEm · 
toiln neu -c2.c thOng s6 ella h~ thOa 
m~n -di2u ki~n-: 

[ 
. Q~ - CR• lz . 
:As•c.i,. + ~p• - < 

· < ::2... [(t+.p)''+ cs•- :AR'w~l 
4 

. l2·19) 

3. Sl! bN cDJNH CUA NOHI$M DU'NG 

D~ xet sv On dinh cUa nghHm tili-ng a 0 , ~0 ta d¥-t a= ao + 6a, '+' = t¥o + Ot. 
'ihay de giil. trj nay vao h~ .phrrO'ng trinh ~2.!6), trong xi!p xi. tlui nhal to c6: · 
. .,. v•t ~. + •; 

. '· ~-' 
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hay 

d3" '( c· ") .. : u•l ~~ --- =- Oa CR + AS +;::.P CUn + Q0 cos2r· , 
dl 

/,..-,-,--'---." 

·z: 
:- /,Rwn]-, 

(2.20) 

Neu. Q0 /"'i-_ Q!;= [CR•'+ (1-S"&.iu +~P0)l)j2lthi nghi~m a0 = 0 ol1 djnh v6;i m<;>i 

gi:i trt T?f'l trllr gil-l tr~ t&i h~n.··_1l.*2 14-=,-(1_f:'PJ:_~:_cs•;·~_AR•-wn:· 

Neu:.Qs{;-OO;;_<.,-_-Q~-:~thi. nghi-~m- a\0:_=· o· Orr_ d!nh;: .. -v&.i._:--.~-Qi_gia;·-:trLJ12 /4:~---
.. " - .- ·-· . -~· . 

NElL. QcJ~::_::>- Q!~-trrc:-··Ti-~-idiL:hrc·; __ k·i~'hrd.;ti~g:."lbn, nghi~ID-d\rng:-Uo .-: 0· Cht:~ dinh:. ~crt- ;hfrng:-

.gi:>ctri 1)2/4 <7Jtf4ho~& 1J214:ro'r,i/J, . . · . 

--o' 

-~-

1 •. Khi c:ic: d~i luqng·~ v:i h~ sO can A ella. bQ tilt ch:in dQ·ng· 11!~ Ung len1 I hi 'hit~n 
dt) !liuo~--_dQ_ng giiim J,;;h:i nh2nh, nhung khOng bi d~p tat hoan toi-n d6i vCri d~o-·.d¢ng 
cu&ng~=h~c;.cfln d!J.o d(:tng~ th0ng.,s6 se. bj d*p-_-tilt neu cic thOng·, si ciia h~ tb.Oa miln 

(2.!9). 

2. V&i d:,mg r,i~ng thli'_ nhat. bQ taccbin dQng_ d~t v:lo trung·.aiem.. ella dUm- se- co hi~u 
Gfui l(riJ._ nh~t., V<'ri iilQ.ng- -riCng ·th"lr n, __ thi.;cO--:-_n_.dithn-'---t'ren-~~a-mc_·c:lch d_eu: __ nh_;-:m mU bQ 

_ tat...chi.n-d~-t.-vao -d&-se--c-&-:--ta.-c:-dtri;rg-ri'h-~nnau:~~TiiYriliTifii-kh 1--~~Cing · i6n bien. d(> .d~o 
GQng _d.ng~:nh&-, nen c? -t~e b.O · 9u.a du~c·~-



- :--

---'-~-c:---~---:.-_c~_(·li~-i -~Er-f!·~n---tli-:::-;if_oi~;;;:~,-h~.~-:t·l!- -C-han da --du~c- .:tern :..'i:e.t-d:·i-o~g { ~.':21 nhuii,g 
------'-66i~..V:e-i~~he~:-Cn:ung,.-JnTc. ~c.-thOng s6 __ theo-m-6': lifiih.lrf -l).ifn -c3c -"k~r~~(_piii ·v? ·m6i qu:ln··~f-

. ciin--.-~dC -thim.fi s6 cO khac, .. sri :~v-G-:.~7{1;-:2]. · _.,;.. _ -~ 

~----~h~~:o~~-t -dmg, c.6 thf---d~D~~- phuang phip nt.y --de .tf!t <he 
-~:

,,-~bien --khO:ng gi:.m·" 
d::O.n- hiii ca_p c.ao cO- hai 

- ~ -~t:-
f) ia 'c m'.: 

_ Trllimg '])~i hpc Mo i!a ohat 
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J. NGUYEN VAN Bl\-0- B(>·.t~t chan o(>ng 
-::;c;_~Aien·~.:..tl,l~C,.£_ao~Cao,.l.:;ti---1~QL:ng.ht~dao Q(>ng 

."lvc cho -h~ .tu chan' cO ;t-hOng s--@=-ph3.n~- b6 
l)~i- l!!JEn __ Qu6e:.:-~_f ::v:lcna-,~-.-Bnnga_r-i• ~CC~9~4: 

:NGU\EN eVAN B~()-. .B¢ t~td'han .- o(mg h,rc cho b$ ·tl! cU:ri ci> 
( a~j-).t~p •chi. Co :h0c, so 1;1985, -:·- -,__ - -· . .-- -
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.. DYNA.\liC ABSORBER'FOJ? ELASTIC SYSTEM OF H!Gtl ORDER· ... 
.- _,.,-

In- this WOI:k,·· .. tbe~:Wtho.r.s -__ ha:ve -stu@je:d -_the _,intluences ~-!>~~he_-: wea,E --dynamic· 
.:ibsorber_~·o n .:tbe.~amp IitD•e~~-of ·. fo!·cetf .:·and-""Pai:a:in.etric·;~-osCillations ,_of_-~: a.jn·_isma li C l en in· 
--\-Yith--cfe~p ·of--mlite~·iaJ.-~-: - .-

-Fr.om tLe res_ults-obiainec.- it" is _seen that- t,he- dynamic :obsorber ·m."ly he··usei£ 
(o .. damp::the. pt~.rt'lmetrk osCHJati011s and __ :esseritia·lJy to decl·ease-the nm-pii.tu0ec:or -[he 
'.fo-rc ... ed .. --osc:Jbtioris- The· eHe~·tl'V:enessr'"Qf th€.. dylJ:;!im:ic- absorber .-'"\Yilf be Ugh "if 

b -~~-' in_particuJar -C.as_e .wb~:.,;_n .. =-; we- _h~\"'e b = J.... 
·2n 2 

- --'4 .. 


