
BQ TAT CHAN DQNG UJC CHO H:l~>TlJ CHAN 

.c() THONG SO PHA.N BO (TRUONG H()'P DAYRlJNG) 

Ti~p tq;c --ph<it tn~n nghien cUu tac dt_mg ella HQ Hit d<jng h!c cho h¢ t~r ch§:n c6 
thOng s6 pMn b6 [3], lrong bai bao n,ay xet lruang hgp day rung. Cae k~t qua lhu (luge 
cO the lrng dy.ng vao vi~c kb1i- rung cUa dtty di~n dtr6'i h\c \'l!;mg ci'm gi6. ' 

xet dao dQng cUa dlly cang gifra hai di~m c6 d1nh 
Gi3. thtr d~y chju tic dlJng ciU.a ll.rc phtl.n b6 theo suOt 

ct¢ tren mOi dan vi chien d3.i 19. R (fJy/»tJ: 
chieu d<id ella n6 v&i cu(rrlg 

ay . ( ay )
3 

R(8yf8tl=h1---h3 -
at at 

L1yc nay se gay ra tv ch~n ella 

dily thea ph1rang tQa q<) y. D~ d~p till 

dao d<)ng cua d~y ta tree m<)t b<) tilt 

ch:in song song v&i phuang y each g6c 
0 kho3.ng each b. Du&i d:iy se nghien 

clru tac dlfng cUa b¢ t2.t chan nay. 

y 

§ 1. PHUO'NG TRtNH CHUYil:N IH)NG 

G9i [.L I a kh6i luqng ella dan vt chi&u d3.l ella day. T 0 Ht l1Jc ding 
coi h.rc ciin, lvc R la nhO ta c6 dtc phuang trlnh chuy~n d¢ng nhrr sau: 

82 v a2 v ( 8y ) . ·. 
fL ~,-- To~ .. - =oR -·- + c[u- y(b, tl]S(x- b) c+-

a~ h ~ 

[
. ilv(b.tJ], + iA u- · ilt o(x-b), 

.. r· ily(b.t)l rnu + c[u - v!b, t)] =- EA u- --
8
-
1

- . 

DiCu ki¢[1 bien r5 rang la 
v(O, l) = v(i, !) ~ 0 

Ta bi~u diCn ham y(x, t) nh~ san: . 

ylx, jj= L Wn(t)Yn(x), 

n=l 
nrc 

Yn(x)=sin -
1
- x. 

Trong do Wn(t) chu·a bi~t. 

ban d:liu va 

( 1.1) 

( 1.2) 

Thay (1.3) v3.o (1.1) rOi so sftnh cftc h~ s6 clta l'n(xJ se duqc dtc phcrang trinh 
san day d:Oi v&i Wn, u: 
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-y\:'n + ·X~"\Vn --- cnU ~BPI~ 
U + UJ;:.U- ;::,)~'1'11\ b)Vv-TI :·::::: eP_;::, 

1 ' 
n ~, . n Yz( I' l I' -,v --

m 

oc;i= (~)2_ To + _2_cY~(b), 
I - !.!. - Ill 

sc 
Cn =--- Yn(b), 

~J 
Trong cac phuang tri~h ( 1.4) ta da br) qua cic s6 h~tng \~lj(j + n ), gii't lbiet ding 

tqa d\1 Wn c6 g_ia trf vm;rt xa chlmg, Trong th•.rc t6, lruCmg hqp qu-an fryng 11hi\t l~- n~1 

(2-1) 

2V~ = et~ -1- w 2 -1- 1/ (ry;;_ - (•) 2) 2 -1- 4(u 2Cn Y n(b)" 

·cac phucrng trinh d6i v6i bien m6'i eO d<:Ji1g: 

~1 + vg1 = cl;1 (P1 + :~1 
t!1F2-) , ' 

•• 2 l 2m ) ~2 + v2 ~2 = ek, 1/'1 -1- 7d2Pz 

[J-l 
k- = . 1 

ul + 2mtl~ ' '~ 

Ta tim nghi~m ella h~ (2.3') dtr6i d~mg 

~~ = alcos9L 

;z = a2cos62, ~2 = --a2V2sin6z, 82 = v2.t + ~2· 2 5) 

C:ic phuang trinh d6i v6·i bien m&i ?.i, 'h se I~ : 
• I 2r:rldl ) 

Vial -= -Ekl ( __ P1 + ----v.T----- P2/ sin81 

Vlattl ==Ski. (P1 + 
2

md_!___ P2) cosE!r. 
I'-I 

Vz~2 = -s:kz ( P1 -1-
2

mdz Pz) sin62, 
' 1'-l 

- Vza2~2 = -ek2 (P1 + Zm~ P2) cosfJz. (2.6) 
[!/ .. 

Trong xap xi thiT nhftt ta c6 the: thay (2.6) b3.ng cac phuang tdnh trnng binh 
h6a sau dAy : 
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Tr'r (2.7.1 ra tim i'llf!)'C r8c nghit'!-il d1l·r~.r nbt! .;;;nu: 

1. <t2 = 0, at+ 0 xitc d)nh JJiJ·~: 
9 

At = -- bS'!~n} = hl qf\· 
1 :) 

Nghi~m nay On d!nh neu : 
9 ? 2 • l 

. - baV_lat ;.> - (b1 q 
16 2 

2. al = 0, a2--=F-O xic d!nh hbi : 
f) 2 z 0. 

A2 = -- h3V2a 2 = hl - q~l .. 
16 < 

g 7 '! ., 1 ')~ ) ' 
- hS\1,/n_z / -- Oll - q~P.. = -~ A1. 
16 - 2 ., 

3. ar + 0, a2 +- 0. Nghi¢m nay luUn lu6:1 ld1~n-:,_g On djnL. 
Nhtr v~y ra trong thv-c tEL b x1.p xl thlr nhfi.t day se dn_o dQng !heo lu(tt: 

' !'l1t" 
y(x, t) = aicos C'Jit + ~.yihin -

1
-- x, 

(2.9) 

(2.10) 

ll = aidiros cl)il + tf>) i = 1, 2. /' (:?..11) 
Til' cite biBu thl:rc (2.R), (2.10) suy ra dno d()]lg ('lHt d3_v .se .gdim c1i khi Hing h.rc c3.n 

/(),). \'(l_y trong tnr6-ng hgp khS.o sat~ tar~g h;rc c~n se 1:~: bi~.:1 ·phap c6 hi¢n qua de giam 
ho~c d~p tilt tv dao d¢ng cUa dily dlr&i blc dl,mg ci'w lvc R t.Oy/fJt). 

trong 

Gi<i thlr r~ng C va m nhO. Khi d6 thay cho (1.1) ta c6 cac plnrang trinh. 

fL -: - T,-- = e R - + C [u - y(b, tl] 8 (x- b) + a2
v . a2y ) ( »y ) 

at2 »x' at < 

+ A I,; - ay{:,· t) ] 8 {X - b+ 
m;;+ C [u - y'b, tl] = - A [ ;, - By(;, 1) l (;U! 

C(tc phuang trinh d6i v&i YV n va u bfly giCr c6 cU_ttlg: 

Wn + ~;Wn = Z [P! + Cnu- CnYu(b)WnJ, 

m·~ +A~+ Cu ~ Y (b) (CWu +"A\\\), 

. ~~ =n ( ll; )' :~ . 
Ta tim nghi~m cl'ta h~ (3.2) ct ~&i d:;ng 

·V•ln = bcostp, V.\c = - b~nsincp .. cp = ~nt + ¢', 
.u = h (Vlcosrp + V2sintp). 

u = hjjn \- Ytsin<:p + \'zcostp), 

C (C ~ m~~) + 1. 2 ~; 
V1:= Yn(bl 1 

''~~ + (C -- m~;;l 2 

i·,mB~ 
V 2 ~ 2 ' Y n(bL 

"A ~; + (C- m~~) 2 

d6 b. <D 18. nhiing ham chtra biet. can xc\c d!nh. 
Cac plnrong trinh d6i v&i h va d! se 12: 

~n db ~- e [Pl + C
0
u- C0 Y

0
(b) Wu] sinq>, 

dl 
dQJ 

b~n- =-~;;[Pi+ CnH -- i_:I,YnUJ)V'/11 1 L'OS'fl· 
d( 

3.2) 



. 1c 2~~ + C (C ·- m~~) 

'A 2 j3~ + (C- rn~!J 2 

2 2 '242 
r = T m ~nYn(h), 

Nghi~m dlrng clw h~ (3.0) .'le IU : 

(3 .6) 

(3.7) 

vil kh6ng ()n (1jnh trong truOng 

hqp n gugc lSti· 
b)- b =F 0, xitc dtnh bbi phuang trinh: 

Trm:':rn,~ hQ"p nay dao dQng cUa d::ly duqc m6 Ui b&i phuong trinh : 

( 
nr.; 

y(x, I)= bcos ~nt + <l>) sin -
1

- x (3.9J 

' 
Can eli vao bi~u thuc cbo bi~n cl¢ dao di)ng b (3.8) c6 th~ thdy rii.ng: 
L Bien d¢ dao d¢ng ciia dfty ph\1 thti¢c quan trQng vao h~ sO ciin A cUa b¢ tilt 

chiin. V 6i A = 0 hol).c A qua !on br) tilt chan khOog c6 tac d~ng. Gi:\ trj A t6t nMt a6i 
v&i vi~c d~p tilt dao a<)ng se Ja. 

2. H~- sO r 2 trong (3.8) c-6 

n~u r 2 l&n. C6 th~ d:?-t drrgc diht n:ly nen chQn b sao cho 

1 
b=--

2n 

(3.10) 

Ht hieu qua tat ch~n se cao 
1111: 

Yn(b) =sin -
1
- b =l hol).c 

! Nhu V$!~ la din trco bQ tilt dJ;\n v;\o b~mg thtr nh:it eiw d<Jng (Jao tt¢ng tuang Ung. 

Tir cac nghien el':ru tren ta di den kEd Ju~n nhn· sau: 
B~ Htm giUn1 hoZJ.-e d~p tilt tJJ.' dao dQng. ci'w G!Ay nmg h C6 th'C d1lng h() tiit chgn 

d:¢ng l9·c nhu trong trrr6-ng hqp h¢ c6 kb6i luqng t~p trung [1. 2]. 
VQ-i bt) t~t ch5.n dQng h,rc m~nh (m, c hi'rn hsu-:), l<'ing h;c c.8.n (A) se Iam tang hi~u 

qua tat chiin. 
Veri hQ tRt cMin dQng h,rc yeu (m, c nhO, dln chQn h~ sO e!n A thea c6ng thlrc 

(3.10)b H'i$u qua tUt chan se l6n neu La d~l b¢ tat chan (J t1i€.n1 b =o -
1-·(vai n = 1, 

2n 

b =+) 
Dia chi: Vi?n KHVN Nhan ngay 231'3!1985 
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1. NGUYEN VAN BiNH: B9 hlt chan trong h~ tv chi'in ft-tnyen. T~p chi Co hQc, s6 3-.1, lH78 
2. NGUYEN VAN Bf..-0· ve b¢ td:t eh.in c1(mg h,re;. Tzlp ehi Ca hQe, so 2, 1982. 
3. NQ-UY.EN VAN- Dh.O, Quenching of self- ex·:2ited Osci1latlons or mechanical 

system. ICNO-X, Bulgariel' 19R4. 

SlJMMAHY 

DYNAMIC ABSOI\BE!1 FOR SELF -- EXC! rED SYSTEM Wl'I'I! 

JliSTRIBUTED PARMIETEHS ( V!HL,\TlNC STBING) 

The dyna-ffiic absorber may be used to damp tbe self .:. excited vihnition or the 
- st1·ing. The £rictio:1 mechanism of absorbc'r (f.) has dedsive influence on the amplitude 

of self- exerted vibration of the string. 

For the strong dynamic absorber ·(rn, c are [lnil~) the increasing of the fric~ion 
force(A) leads to the decreasing of the nmplilude or \~ibration of the string. For the weak 
dynamic absorber (m, care small) the effect of damping '\Yill be achieved only with som~ 
mean value-s of the friction forc0. 

VE HO~T B(JNG CUA GS, H. Fraczkiewicz 6· rriET NAM 

Theo ke hoQ-c'b hc;rp Htc khoa h9c gifra Vi~n Cn hQc V1~n Khoa h9c Vi~t Nam ·va 
Yi~·n e:\c viln ae Ca b3.n cUa k:Y thu~t (IPPT) Vi~n Han Hun Khoa hoc Ba Lan, GS. Fra~ 
n':icwicz- Vi~n tru&ng IPPT~ chuyen gia Ca hQc v<}t r~n bie'n d(lilg - di!. d€n Ha nQi 
D~'ty [li/4/1\)85. 

Trong clic ngay 18, 19 va 22 thing 4. t<}i Vi~n C'6 hQc GS. Fraczkiewicz eta trinh 
bay m¢t sO ket qua nghi~n cfru ve ca sb toan clia co hoc h~ cllu trUe lu&i, rnQt trong 
n hfrng cUng ct;t hi~n d~i m6 phOng s6 cac h~ ca hoC. Xemninar eta thu hlit nhH~u ~{m b Q 
nghien ctru va gi<.\og d:;ty tt'r C:\c Vi~n. va T1u6'ng B:Ji hQC· GS. Fraczkiewicz dil g~p gO· 
can bi) ca hoc ella die tnrCtng Br}i hQc T()ng hqp, BQ-i hQc xily dt_tng, B~i hQc Bach khoa 
fU N¢i va tir 24 aen 211

1 
th8.ng 4. lUm viC·c v6t Ph5n ·vi¢-n Ca h9c thitnh -phd HO Chi Minh. 

Ng3y 30/~/1985, ·cis. Nguyen Van B~o v<'t G'S, Fr~1czkieyvicz Cla kJ van bUn b~ hoi,lcb 
hqp tic khoa h9c gilra Vi~n Ca h9c vi\ IPPT trong tDO'\ ginn 198!3 -- 19BO. Then d:6, hai 
ben se k~t hqp nghi(~!l Cl'ru cftc vftn c:re ella co· hQt: \'~'d ran bien d%ng, nghii?:n c(ttl va 
ITng dt,mg sieu Am trong k5~ thu?t, 1rao O:Oi ktit qutc, thtmg tinl t~JP chi, c6ng b6 c&c cbng 
trinh kh1··a hQc, IPPT nh9-n giUp Vi~n Ca .l;oc xtty dvng mQt s6 co sO thi nghi~m ph'Qc 
vl_r cac v:ln lt€ nCu trenj gilip dUo t:;to h(H dLr0ng d111 hQ nghi€:1 ct'l'U v3 th\t'c nghi~m
Vi~n Ca h9e se dOn tifp dw b¢ l~hoa hq(·, chuyen vien ky tbu*t cUa IPPT den trinh b:ly 
clic ket qu:lt lY thuyet va hu:ln luy~n khai thic rn:ly m6e thiet b! do IPPT cung cilp· 

Sau hai luiin tam vi~c, GS. Fraczkievvicz cltt rCri HU NQi TI:S:3y 1/5/1985. 

(Dua tin Tr~n Duong lii!n) 
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