
f<;>!> chl ~"' h<;>< t!!p XI, 1989 •il 4 (trang 10- 13) 

Nhu da hiet, ere d?P- t~t da0 dQng cUD m<)t V~lt .M rh:&i lite ffi\lng ella ngo,i lt.rc 
dii:Ju h6a QosinUJt nguOi t:..~ dUng b¢ Uh chan d0ngh,rc gOm v{t! khOi lu~:-ng m, g8n v~o 
10 xo c6 h~ sQ: d.im h0i k va chQn cac thOng s6 sfto cbo UJ 2 = k/ m. BO lil. mQt h~ c6 
bai bac tu do. · 

. Tr~ng l,hlJC Hi c6 1U~. &"~fl h:\i tofm snu Q~y [1]. V~t m2, ma dno dQng, cUa n6 
C·:tn il~tp tih, gfln vbo v(1.t m 1 ld1ilc v~, v%t n~1y l0i chiu t:ic d\mg tqrc ti~_p- ella life die.u 
h@a Qosinwt (cb&ng hQ.n m2 1rong qua tt'in~J V(tn c_l,uyen). Trong tru&ng -hqyp nay ae 
ul(q> {St ho::ic gi:lm !Jlao t'!Qr;-g cU:1 v~_(t m 2 bt'tng h¢ Hit cbin dQng lv:c thi h¢ kh<io s:H se 
c6 kb6ng '(ih~6i Da t~c b;r l!Jo. Du6i d:ty se kh2o s't so 'b¢ m¢t v2J.i h~ nlnr v~y. 

§l.DAO DQNG CUA H~ G6C 

X~t h¢ &ao d:¢ng tn3n hinh 1. .Trang d6 mi ci:iu tic d!!ng cUa h;rc di!u hdla 
Q ~ iJosinWt. Ta quan tl\m den dao dQng cU:a ll12 vfl vi~G d::tp tat ill.ao d:Qng nay. 

Piiuang t1·inh dao d¢ng ·cUa h~ kbiio s:it cO hlQ-11g 

mr x1 + CfX1 + c 2(x1 - xz) = Qosinwt, 

mz-~2 + c,(x, - x,) = 0. 
(1.1) 

DC dang tim d:u<?·c c:ic W.ao _dQng -cllirng sau ·day: ,.• .;,,.Af,.,.
77

!7,7z'777?.77.;>'';[ 
· x1 =A sinw(, xz = B sinw_t (1.2) ""; 
Q( c2 - m 2w.~;) , - Qc 2 A= ll= , 

m 1m 2(w2 - u)i)(w2 - wD m 1 m 2(Ul2 -wT)(w"a-w!) 
Hi11h 1 

(1.3) 

!· Cz , Ci + C2 1/ ( C2 Ci + C? )l C!C2 
2<"'·• =- + ± v - + . - 4_.::=:.... 

illz ID1· l11z il11 ID!ID 2 

Trong h¢ c6 ha i Etn s6 cc)ng huCmg w = .._~1 va w = (1)2• Cac bien d¢ @.ao d¢ng t\1-i de& 
tang len v6 h:;m. Ta quan tftm d8n bien d¢ _dao d¢ng B cUa v~t m 2 • Bien d¢ nay kb:J.c 
khOng vO"i m9i gH lrj hii·u h:;tn cUa w. Be d~p Hh dao dQng nay ta thU d~t c:lc b¢ tat 
chan. 

§2. B(l TAT CHAN GH'EP N6I TIEP y(n (cz, m
2

) 

H !nh 2 

Tr~n hini1 2, b¢ ttlt Chib dQng lvc duqc kY b 1~u m 5, c3, 

Ta cO ca~ plnrang lrinh chuyen d0ng nhu- sau: 

rn1.~1 + c1x1 + c2Cx'1 - x2) = QosinWt, 

m;;, + c2(xz - x1 ) + c,(x 2 - x,) = O, (2.1) 

m 3 ~3 + c5(x3 - x2) = o. 
lhu dfrng c0 ri!Qng: 

x1 = AsinC.Uh x1 = BsinWL X:i = CsiUDt 



A= Qo[(C3- m 3w2)(o 2 + c, -·'n,,,.•J- c~] 
tl 

(2.3) 

b.= (c3- m3w
2

) [;ci + c2 - :u1r;) 2) <c1 + C5 ·- m 2vJ 2) -' ci] - c;(c1 + c2 - In1fu2) 

Tlk hieu t,ht'rc (2.3) suy ra: khi 5.f- = cu 2 thl B = 0. Nhu·v~y H <!lao d¢ng ella m
2 

bj 
' ffi3 

!wan toa_n al~p Hlt. COn m 1 va m3 clao d¢ng dH1u hdla vOi biSn dQ tuang U:ng b~ng 

A = Qo ~ C = - CzQ 
c1 + Cz - m 1c.i- c 3(c1 + c 2 - __ rn1w2) 

§ 3. B>) TAT CEL;('{ (ep m,) GHEP SONG SONG vcn (c,, m,) 

Hinh ( 

t• tr .. rlf: 1lQf yeu chu pJ.B:i d~p tat dOng 
Lc:'li. d~;o ctQr:g ella cite v~t m 2 va m~_ ta c6 th~ thvc 
hi~n "gl1ep h9 tttt chan (c3, m3) theo each nhu tren 
hinll 3. J 

cac plnwng t··inh Q.ao dOng khi d@ c6 cl:;lllg 

m1 ~1 + c1 x1 + c,(x1 - xz) + c,(x1 - ~,) = Qosin , 
•• •• ' 1l :l' 

m2 x2 + c,(x2 - x;) = 0, m, x3 + ca(x, - x;) = Q." (3.1} 
Dao dQng <illh:ng van C@ bieu· th,lrc nhu (2·2) v&l:=:J 

R6 ring U khi ~ = w2 thi B =A= O~ c6n C = - Qo. Dao d¢ng cl1a mz d:u~·c ho>,n 
m 5 c; 

tolln d$-p Hit. V$t m 1 cling kh6ng dao dQng~ crlln v~t m; daQ d:Qng dieu hOa '61. f'n 
s6 N vi v&i bit}n d¢ b:ing dQ dan tinh cU. a lc') xo CJ du&i tic 'dl)ng ella t<i.i tr:yng 
Qo : Q0 /c,. 

§ 4. B() TAT CHAN KEP ( c,, m,) VA (c4, m4) 
GHEP SONG SONG VCI'J (c 2, mz) 

B~ d$p t3t dOng thCri d.c dao c1Qng ella v$-t mz v~ 
m1 ta cOn c? th~ dUng bQ ttlt chiiu b~p nhu tren hinh .4'. 

Chny~n U¢ng ella h¢ biCu dien t1·en dey du .. Q'c m6 t:l b&i 
cac phuang trinh : 

m2XZ +·c2(-}.::2·- X1r:= 0, (4.1) 

;nJXJ + CJ(Xy - x 1) + c 4(:--_ 5 - :) = n, 

n14X4 + c4().4 - x 3) = 0 
HiD h 4 



Dao d¢ng dW:ng s~ c6 d:;mg 
x1a = Asinwt, XJ ::3_- Bsinwt, x; ==: Csinwt, x4 = Dsinwt 

< ( Cs + C4 C4 ) 'l CJCi . _ Q 
w - --.-- + -- "' + --- -

· my m" mym4 

c = .!h. 
C:;l 

I 5. HAl B(l TAT CHAN DO'N ( c5, m5), (c., m 4) 

MAC NOI TIEP v A MAC SONG SONG 

N€u th-:>p hal b\) tlh ch!in dan 11hu tl·en hinh 5 
ta f.:~ Cb dec l:Cl Uj uJ. nhtr S:J.U ~ 

X 

Hinh 5 

A = mzmsQ 0 (c, - m4w2) X 

[
ffi 4 _ -(

1 
c; + c, + .2...)w2 + c2c3 ] 

m2 m5 mzm:t 

c = 
c2 c~Q0(C4 - m,w:J.) 

l:l. 

(MJ 

(5.1) 



Khi chQn c3c thtlng s0 c4, m1 sao 

cMn thi iJ dAy cilng chi d~t hi~u 
trong §a. 

cho ..3... = w 2 thi 'h = B = C = o. Xet v~ m~t tAt 
lm 4 

qua nhu khi d~t m<)! b(> t~! chan theo each nlu 

§6. HAl B()_TAT CHAN DO'N (c,,m3) YA (c4 , m,) MAC SONG SONG 

TruOng hqp n:iy ta cO s0' d@ nhu s.1u 

Hinh 6 

Di3 ding thlr l~i r3_ng n~u chQn ~ = W 2 thi X1 :-:= X4 :::::: X4 = 0; cOn D~U Ch9Q 
m~ 

C.c , ' 
-- = (r,):i thi Xj, = X:l = XJ = 0 m, 

§7. KtT LU!N 

TJ'~n d~y-m!ri kh:io sat sa b(> m(>t s6 mo hlnh. B~ dan g.an ta da bO qua IJa sat 
rna vi¢c kE: t6i chling din, duqc tit?p tvc xem xet. Tt'ty theo y~u diu thvc tf, c:;ic mO 
hinh neu ra cho chUng ta nhfrng go/i y._,_ ve cac bi~n ph.ap chOng rung dQng c6 hi¢u qua 
chO v~t m:~ '(chU: kh6ng phcii cho v~t mt nh'U' th6ng thufrng). Cac m6 hlnh ca b3n, c& 
,hi~u qua a C'~C m6 hinh bi~u di~n tr&n hinh 2, hinh 3. Vi~c si'r dvng d()ng thOi h-ai 
bQ t~t chlin 11hu tr~n hlnh 4, 5, 6 kh6ng dua l~i nhfrng h1~u qurl cao han. 

VI• chi 
Vifn Cu hpc Viin KHVN 

TAl LIBU THAM KlL~O 

1. BOAKO r. A, fPHrOPbEB. E r. 8¢<j>eiHHBHOCTb )\MHaMM'IfCl<!Oro raCMTeJ!JII 

ycTaHoBJieHHoro napaJIJieJibHo oc[(HJIJIHTopy Ha rJiaBHoii Macce, C6opHMK TPYJ<OB. « Hocpy
JKeHHoCTh, npoqHoCTb, ycTofitniBoCTb II.BN>KeHH Mexam:ttJ:eCKHX eHcTeM )) . KHeB '- HayKo8a 
AyMKa • 1 98r•. 

SUMMARY 

SOME REMARKS ON TilE EFFECT OF DYNAMIC ABSORBER 

In order to limit the vibratio.; of mass m 2 .\fig. 1) while tbe mass m1 is subjec"' 
ted to a harmonic force Q0sinWt, the dynamic absorber can be useul· In this c~1se the 

. sy~tem consililered is of more ;than two degrees of freedom· The rnticle presented -dealirt 
with some linear systems of this kind with various methods of attaching the dynamic 
ab::.orbers. It seC'ms that advantageous absorbers are those given in figures 2 and 3; 
Wh~reas two absorbers actin~ simuttnn~ously ::.s shO\\H in figs 4, 5, 6 do not ghrc; mor• 
~frectivenes,. · 


