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86 TAT CHAN. TRONG HE THONG SO VA.' CU'O'NG BU'C . . . . 

NGUY:f:N VAN BiNH 

B(>. Hit chan d¢ng ll}:C da duqc de xuat va nghien ctru ap d\lng de d~p ttit dao d¢ng 

.·· trong h~ ll! chan [1, 2. 3, 4] ; nhung nguyen tac ho:;tt d¢ng cua ri6 dtrqc lam sang 
to trong [5]. Du6i day, 'kbiio sat ho:;tt d¢ng' cua b9 tat chan trong cac M th6ng sCI va 
cu&ng hire. · 

§ 1. BQ TAT CHAN TRONG ~t THONG S6 

Cho M gom khCii luqng mt = 1 treo a dau 16 so c6 d¢ cung Ct = 1 va chju Ivc 
elm nh&t v&i h~ sCI ht· Gia thiet 16 so chju kich d¢ng gay ra d¢ cung bi'l sung nho dieu 
hoa 2fsin2Qt (2f - bien d(l ; 2Q - tan so); ngoai ra 16 SO CQ tinh phi tuyen yeu - d~ ClJ 

the - lo:;ti cirng th~ hi~n bbi sCI hl).ng ~x3 (~ - h~ so dua11g; x - 'd¢ rleri ci'ta kh6i lm;Jng 
mt). Phrrang trinh vi phan dao d¢ng Ia: 

(1.1) 

Neu khong xiiy ra c¢ng huang, M se can Mng i'ln djnh; vi v~y. gia thiet xay ra c¢ng 
hui'mg 1 = Q. Viet phuang trinh vi phan rlao d~ng du&i d:j.ng 

•• 2 . • 3 
x + Q x = E 1- htx- ~x - 2fxsin2Qt + 'l'Jxj, (1.2) 

trong d6: E'l'J = Q2 
- 1 - d¢ l~ch tan. 

H~ c6 th~ can Mng hay dao dOng nen tuy che dO ciin khlto sat, chung ta d~t: 

~ 
x = asinQt + bcosQt 1 x = asin(Qt + Cjl) 
· ho~c . 
x = Q(acosQt - bsinQt) x = aQcos (Qt + Cjl). 

(1.3) 

trong c16: a,b (ho~c a, cp) - cac bien m6i. 

H~ phuang trinh trung binh la : 

\ ~ = 2~ 1- (htQ+f)a +1lb -. ! ~b(a2 + b2),~ 

~ b ~ ~Q' l ~a+ (h,Q -- f!b - : Pa(a'+ b') ~ ho'' 

( 1.4) 

Cac che d¢ dung Ia: 

1. Gan b~ng: a = b = 0; &n dtnh neu ~2 > r2 - hiQ2 
(1 ,5) 

2. Dao dQng dieu h6a, ;tiin sCI Q, bien dO a ~ac djnh bai h~ th1rc: 

. 3 f.! 2 ~I '' 2Q~ 
A= 4 t-'a = 1l + v r~-b 1 ~. (1.6) 

trong d6 rlau + (-) tuang 1mg dao d¢ng Cin djnh (kh6ng 6n djnh). 
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Di:lt \'iw lt\: lllQL L,v lal G!tatL Gyi b¢ lat ciuin ht khung t:IJng ltui)ng nht ::, It~ m<'ri. tiul, 
tq.ng c¢ng huang khong xay ra (gifra cac tan so rH~ng cua h~ m6i va tan so kich di)ng 
ki:!Ong ton t~i nhfrng M thtrc ce>ng hucmg). Hi~n nhien dao d¢ng kh6ng xay ra. V~y, a 
h~ thOng s6, dl:ii Hin (kh6ng phai tang can) 13 nguyen tac ho~t d¢ng ClJa b¢ tlH chan 
kMng c¢ng htrbng 

Kh3.o sat b¢ tat chan c¢ng hu·ang; d6 la b¢ tat chan c6 kh6i luqng 1-1 nbO, c6 tan 
so rieng v lan c:ttn 1/2 tan so kich a:¢ng: v = Q. H~ phuang trinh vi pban dao d¢ng la: 

~ ~+Q~x = s{- h1x·..,.~x~ -2fxsin2Qt+'l'Jx- T(x-y)-A(;- ~)j 
l y+Py+V2y = v2x+ px. , __ 

trong d6: T - d¢ cirng io so va 'A. ---- h~ so ean trong b¢ tat chan: 

·v = YI/J,J. -tan s6 rieng; 

p = A/fl. - h~ so c6 t h~ c6 lr[ so 16-n. 

(1,7)' 

Cling nlm tren, tuy che dy dln khao sat la can bang hay dao dqng, chung La d~t : .. 
{ x = asinQt + bcosQt 

~ :x: = Q(acosQt - bsinQt) 
) y = (aP-bQ) sinQt + (aQ+bP) cosQt 

\ y = Q[(aP-bQ) cosQt- (aQ+bP)sinQr] 

{ x = asin(Qt + cp) . 

_ } :x: = aQcos(Qt + cp~ 
ho~c: } ~ = a ( Psin(Qt + cp) + Qcos(Qt + !p) j 

t y = aQ [ Pcos(Qt + cp)- Qsin(Qt+cpj, 
I 

trong d6: a, b (ho~c a, cp) cac bien m&i, 

P, Q - cac hang s6 xac djnh 

v2(v2 _ {22) + p2Q2 

P = (v2 _ Q2)2 + p2Q2 ; 

bi'ri h~ thirc .: 

(1.8) 

(1.9) 

(d6 Ia cac h$ s6 h5.ng trong bi~u thtrc nghi¢m duy tri cua phuang trinh thu: hai 
b h~ (1.7) neu xem a = bang. cp = bang). 
H$ phuang trinh trung binh la: 

hol;i.c: 

(' B ~ 3 t = 2Q l- (hJQ + h~ Q + f) a + ('I]+ 'I]*) b ._ 4 ~ (a2 + b2) 

(

• ' - !< ~ $ Q *Q 3 •O 2 
b = 

2
Q l('l1+'l'J) a+ (ht + hl - f)b-4~a (a~+b) 

~; = ;~ ~ -- (ht + bf) Q -fc.os2<p ~ 
\ • -8 ~ . 3 l 
(cp = 2Q l('l'J + 'l'J*)- fsin 2cp- 4 ~a2 ~ 

' 

(1.10) 

So sanb (1.4) VOl (1.10) chung ta thily b¢ ti'it chan c¢ng htrbng cHi t~o ra lvc can 
va d(i l~ch tan bi3 sung: 

(1.11) 

Cac che d¢ dung vi tinh i3n dinh cua chung vfi.n nhu cu. 
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CIIOll hJ = (J,l; r! -c._ 11,0[2:,; [-1 = 11,05. Tren ltinh ([I \'e <h> llti I( hi~ II <1~))) A khi 
chua d~t b¢ tat chan (a) va khi dl).t b¢ tat chan c<)ng hui'rng cHmg v2 = Q2 vai p = 8 (bJ, 
p = oo (c); tren hinh (2) khi d1).t b9 tat chan c¢ng hui'rng V2 = 1,4Q2 v6i p = 0 (b); 
p = 0,04 (c); p = 10 (d); p = oo (e). Cac do~n di).m lien net. (dirt net) luang irng eM 
d9 &n d!nh (khong !'in cttnh). 

8,5 

.. / 
/

: . 

. .· . 
'l 

Hinh 1 Hinh 2 

:D~ nhl).n ro hi~u qua tat chan, ch(tng ta ve quy tich Ialoo (net cham) cua dinh 
<tiep tuyen thiing dung) cac do thi bien d9 khi p tang dan tt'r o den oo (theo chieu miii 
ten). Khi v 2 ·= Q2

, do thi bien d9 nlim rat thap a g6c phan hr thu ba se trugt dAn len 
CaO f{yj 'yj tri (c); khi V2 = 1,4Q2 ; do th! bien d(l tt'r Vj tri (b) trugt xuong g6c phiin .itr 
thu ba roi sau c16 trugt len cao t&i vi tri (e). D~ dang nhl).n tMy, a h~ th6ng s6, b9 tat 
chan c¢ng huang hol).t d<)ng theo hai nguyen tac nhu a h~ t\r chin _da trinh bay a f5]: 

...:. B9 l~ch tan gi l'ra tan so rieng Ctla b¢ tH chan va cua M goc (nghh la Ian 
. cl).n 1/2 tan so kich di)ng) d.ng nhO cang tot; 

~ L \fC can trong bq tat chiln. c6 trj so nam trong vung thich hgp. 

Chu y rang b¢ tat chan dong thai cl\n Mng v&i h~ goc va kl}i d6 trong h~ se 
khong e6 hi~n ttrgng tieu tan nang ltrgng. 

§ 2. BQ TAT CHAN TRONG H:¢ CUO'NG BUC 

Bay gio· gii1 thiet khoi lugng m1 chiu l\fc kich d<)ng cuang b1rc: !lieu h6a fsint 
(l' - b1en d9; 1 - tan s6 kich d¢ng). Ky hi¢u w- tan s6 rieng. 

1 
·a) Truong hgp khong c¢ng huang. - Gia thiet w =I= 1; 3; 3· Nhu da biet trong 

ly thuyet giam cMn cua h¢ tuyen tinh chtu kich d¢ng cuang buc dieu boa, dao d¢ng 
cua h¢ goc bj d~p tat khi d1).t bq tat c:han (kh6ng cqng huang) khong can va c6 t!l.n s6 
rieng bang dung tan s6 kich d¢ng; B¢ tat chan c¢ng hui'rng khong c6 hi~u qua dang H. 

b) Trucrng b.gp c¢ng ):mang chinh: w = 1. Viet phuang trinh vi phl\n dao d(lng 
d u6'i dl).ng: .. . • 3 

x + x = E I - h1x - Px + fsint + 'T]x j , (2.1) 

· Hong <Ul : s'f] = 1 -· w2 - rl¢ l~ch tan. 
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trong do: 

3 2 
A= 1Pa: 

f ~2.2) 

. 3 9 

F === 7 ~r. 

T ttang frng nhfrng gHt trj 'll mit (:!.2! cho ba bien d<) A, che a(• tlau d¢ng co bieu 
di) trung blnh la khbng an dinh. 

B¢ tat ehan Idt6ng c¢ng hrrbng cling bo~t d¢ng lheu nguyen tac di5i tari nlm (J h~ 
thong so: h~ thay doi tan s6, tho£tf khoi c¢ng huang va dao d¢ng ci)ng hmJ-ng (o x:'l.p xT. 

thir nMt) bt d~p tat. 

E>~t bi) tat chan ci)ng huang. K<H quit khao sat cho bH~t trong h~ ciing xuat .hi~n 
h,rc can va d¢ l~ch tan b6 sung (1.11) khi cho Q = 1. ChQn ht ::::: fl. ;::: 0,05; F = 0,0005. 
Tren hinh 3 ve do thi bien do khi ch.ua dat b6 tat cMn (a) va sau khi dat b6 tat chan cong 
huang dtmg v2 = 1 ~6'i p · 1 (b) p = 4 ·(c) . p = oa (d); tren hinh 4 khi v2 = 1,2 ~6-i 
p = 0 (b) p = 1 (c) p = 4 (d) p = oa' (e). Qua· d6 nh~n ra. cac nguyen tac ho~;~.t d¢rig d1i 
biet cua b\i tat cMn c¢ng htrang. £lieu khac bi~t & day Ia quy tich Iol""' nam tren trvc 
ho:'mli., do Q:O, dao ct¢ng c¢ng huang cuang hire kh6ng bi d~p tilt hoan toan va vi v~y 
trong h¢ xay ra hi~n tugng tieu tan nang I uqng. 

") 

!, 

: ' . ' 
.' I 

.·I .... ,. 
I 

------------

Hinh 3 Hinh 4 

c) Truong hqp ci)ng huang b9i ba: w ""' 3. BiS dun gian 
la 1/3 va viet h~ phua~g trinh vi phan dao d(lng du6'i cl~;~.ng: 

. . 1 j • 

x + x = f sin - t + E ! - htx - ~x3 + 'Tjx J , 
~ 

trong d6 : E'TJ = 1 - u} 

Dao di)ng cua h$ gom hai thanh phan: X = Xo + x' 

- Tlianh .ph1\.n cuang bi'rc-: Xo = aa sin+ t; aa = 9f/8 

A 

0,2 I~ 

xem tan so kich d¢ng 

(2.3) 

(2.4) 

·- Thanh phan ci)ng huang mo ta hoi phuang trinh vi pharr: 

(2.5) 

Thanh phiin nay la dao d¢ng di~u hoa tan so 1 (lan c~n tan s6 rieng) voi bien 
d¢ a xac ·djnh b&i h~ thuc : 

(2.6) 
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1-:::..:.--_---

trong d6: 

'~-:_.:::-.::.::-.::.::.::_-::. 

. 3 2 
A=-r.la · 4 .... . A =~r.!a2 

0 4 .... 0 

.va c6 dieu. ki~n i5n d}nh tuang tv: nhu a truang. hqp c¢n!f huang chin h. D:;it b¢ t~l eMu 
khOng c¢ng huang. M aM tan thoat kbOi c¢ng huang n~n th:lnh phan dao d¢ng c~ng 
huang hid~p til.t:. Tha.nh 'phan cuang buc (kh6ng c¢ng htrang) se bj d!p _t~t _v6i b¢ tat 

. chiin kh6ng elm va c6 tp_n so rierig nhg 'dung t/3-(tlin ·s5· kich d¢ng). V~y a h~ cu<h~g 
" hire c¢ng huang hc)i ha, b¢ til.t chan c¢ng_ huang ph5i hqp dl!c nguyen tile ho~t Mrig 

c)ia n6 trong h~ tuyen tinh cuang hue va nguyen tac d5i tan. 

V6i b¢ tilt chilo· c¢ng huang (tan s5 Hm c~n t), M phuang trinh vi pMn dao 

d(ing Ja: 

{ ~+X = f sin_!_ t + E i - hJ~- ~x3 + 'ljx- r (x- y) - A(.~- ;)l 
il 

y + p; + v2y = v2x + p; (2.7) 

Ciing nhu a M g'oC', dao d<?rig gom. hai th:inh phlin cuang buc (khong c¢ng huang) 
va 'c¢ng huang. Thanh phiin cuong brrc .cua h~ g6c van nhu cii; tuy nhien bfty gia chinh 

· h¢ taL chan ciing c6 dao d¢ng cuong hue. Thanh phlin c¢ng huang ciia h~ g6c vb dugc 
xac djnh b&i (2.6) nhung lv:c dm va d9 l~ch tan dugc bCl sung luqng (1.11). Cac do thj 

· bien d() dao d¢ng c()ng huang c6 cling d~ng nhu & tr\rang hqp c(ing huang chinb. V~y 
a h~ cuong buc c¢ng huang b¢i ba, b¢ t~t chan c¢ng hucmg kh6ng c6 anh hm'rng den 
thanh phan dao dc)ng ruerng buc (kh6ng c¢ng huang) con d6i v6i thimh phlin dao d<)ng 
c¢ng huang; n6 ho~t d¢ng theo nhfrng nguyen tile d~ biet. Chu y rang bi~n tuqng tieu 
tan nang luqng xay ra. 

§ 3. BQ T 1 T CHAN TRONG CAC H:E; HON H(]P 

Nhfrng nguyen tac hol) t d¢ng cua ctl.c b¢ til.t chan ciing th~ hi~n trong cac hi; hbn 
hqp. Tru6c bet xet h~ t1,r chan thong s6 xfty d1,rng tir h~ t1,r chan a [5] nhung c6 them 
kich d¢ng d¢ cling 16 so. Viet h~ phuang trinh vi pMn dao d¢ng du6i d~ng: 

• • 2 • • • 
x + w x = sl h x - k x 3 

- ht x - 2fx sin 2t I . (3,1) 

trong d6: w - tan so rieng: 2f, 2 - bien d9 va tan so kich d(ln g. N~u khOng c6 c¢ng 
huang, ve co ban, h~ la thuan tv chan nen cac b¢ t~t chan ho~L dQng theo nhfrng nguyen 
Hie dii trinh bay cr [5]. · 

XeL truong hqp c¢ng huang w ~ 1, phuang trinh vi phftn dao d()ng Ia: 

~ + x = E I h; -- k ~:3 -- ht; - 2h sin.2l + 'l]x I , 
trong J6 : eT) ::::: J -- o/'. 

Tien hunh khiio sat nlm doi vai h¢ thong s6, ket 1Iuii cho biet h~ c6 Lh~: 

1. Can btmg, on djnh neu :· 

h - ht < 0 ; 1]
2 > f 2 

- (h - ht)
2

• 

2. Dao d¢ng d:ieu bOa, tan so 1, bien d¢ a xac dtnh bai h$ thuc: 

[A - ( h - htl ]2 + '1]
2 = f 2 

bn djnh, neu: 
3 . 0 . 

A = - ka" > h - h1 1 . 

(3.2) 

(3.3) 

(3.4) 

(3.5) 
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'frong m:;ll ph:lng ('l"], A) do Lhj bien d¢ A Ia ducmg lron hau klnh if! lam ('11 = 0; 
A = h - hJ). Khi Hing can, dmYng tr6n h~ thap ; do~n (ln djnh ni'ra la tren ihn'mg tron 
se chi con 1:1 cung tron roi mat b~n. Chu y ding khi h - h1> 0, du d¢ l¢ch tan '1'] l&n 
che d¢ can bing vh kMqg bn djnh. 

B¢ t£t chan kh6ng c¢ng huang lam h¢ dbi tan, thoat khOi c¢ng,Inr6·ng thOng s6. 
Khi ay, ve CCJ biin M tr& thfmh thuan tv chiln hai bi!.c t\r do nen d~ d~p tat cac dao 
d¢ng (tv chan) c6 th~ xay ra can Bing can. V~y cr h$ tv chan - th6ng so h$ tat--cMn 
kh6ng c¢ng huang ph6i hqp nguy~n tac d&i tan o· h¢ Lh6ng so va nguyen tac tang can 
a h$ tv cMn. 

V&i b¢ tat chiln c(mg huang, cac che d¢ dung v~n nhu eli nhtrng c6 1\rc can va 
d¢ l~ch tan b2l sung (1.11 ). ChQn h - h1 = 1.1. = 0,05; f 2 = 0,0004. Tren hinh 5 ve cac chrang 

(I;\ 
\ , I 
' ' " ..... _;.-,.,..,. 

' 

A 

_0,05 

Hinh 5 

tron bien dl? khi chua d~t b¢ tat chan (a) 
va khi d~t b¢ tat chan c¢ng hu&ng dung 
v2 = 1 v&i p tang dan (b. c) den oo (d). 
Tren hinh 6 khi v2 = 1,2 veri p = 0 (b), 
Bing dll.n (c, d, e) den oo (f): ElmYng Iol~ 
la quy tich tam duang tron bieri d~. De 
dang nhi!.n thay a day, bO Hlt cjlan c~ng 
huang ho~t d¢ng theo nguyen tac chung 
cho h~ tv chan va thOng so .. 

,---... 

. . ( .. ~ .. ~ .... 
\.... .,/ 

8 
\ : I 
< • ' ........ _ ... 

r -~ , -U,I I ;· j 

.... • J 

~-- ~ .... . • 
.... / 

Hinh 6 

_0 05 

Xet h~ tt.r chan-· cucmg bl'rc. Tnrang hqp kh6ng c<)ng huang. phuong trinl1 vi 
pban dao~'~ cl¢ng la: 

~ + w2
:r = fsinl + s f h ; - k;3 

- h 1~ l· 
Da;) d¢ng ci1a h~ gom hai thimh phan: x = :~·, + x'. 

Tha.uh phan r.m'rng b(rt·; x, = :L,sinl; 
[ 

.C\n :=: --.,-
.. ru~- 1 

-· Thim h p han L ~r chan x· : 

I' llo~c can bang (a xap XI thl'r nhtH), on d inh neu ; 

h - !11 - 2Ao < 0, A :::::-ka · ( 
:1 2) 

o. 4 . o 

· .2. Ho~c dao d¢ng dieu hoa tan s6 1 bi~n d¢ a xac djnh bai h~ thl'rc: 

3 2 2 
A=- kw a = h- h1- 2Ao 

4 

(1n c1jnh neu: h-ht-:2A.,>rJ 
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---=~----------1- ;_-____ -________ -_-_-_-_-__ __:~--
-- ___ ] 

B¢ Hit chan khong c¢ng huang vai tiin so neng bang dung tan s6 kich d¢ng se 

d~p tat th:lnh ph lin cuerng hire; sau d6 nho tang can c6 th~ d~p U'i.t thanh ph3.n tJ;r chan. 

Nhu the, a diy, b(l tat cMn khOng cl)ng huang ph6i hqp cac nguyen tile ciia no trong 

h~ tuyen tinh cuang hue vi trong h~ t~,r ch[n. 

ffi 
I • J, 

. " 
I I 

C 
I I 
I I 

~-.... I 
I 

-0,05 

Hinh 7 

A 

I 
I 
I 
I :a 
I 

' \ 
\ 

' 

' 
B¢ tat ch:ln c~ng huang Win so Ian c~n w) khong c6 iil).h hu:ang den thinh phiin 

cu:erng hire: n6 _chi. c6 hi~u qua doi vai thinh ph an t~i chan nhu da biet. 

Truong hgp c¢ng huang chinh w .,.. 1. phucmg trinh vi phan dao d¢ng la: 

~ + x = E I h~ _.:. k~3 - h1~ + fsint + 'T]x j, (3.11) 

trong d6: 

H~ c6 dao d¢ng dieu hoa tan s6 1 bien d¢ a xac dinh bi'ri h~ thirc: 

l r ]2 2 I ~ :; 2 
1 A - (h - h1l + 'T] A = r = T kf (3.12) 

on dinh neu: 

3 " 1 A= - ka" >- (h- h1l; 
4 2 

[
A- _3__

3 
(h- ht) ]

2 

., 
- 'T( ., .+ ,, . > 1. 

[ (h - hl)/3 ]~ [ (h- hl)/ v 3 1 
(3.13) 

B¢ tat cMn khong c¢ng hu:bng phOi hqp cac nguyen tac d8i tan va tang can. 

B¢ tat chan c(ing huang t~o ra lvc can vi dl) l~ch tan b8 xung. Ch9n h- h1 =·!L = 0.05: 

F=0.000028, tren hinh 7.ve do thi bfen d¢ A khi chua ct~t bl) tilt chil.n (a) vi khi d~t b¢ 

Lat eMu cl)ng huang dung v2 = 1 voi p = 0,6 (b) P = 1 (c) p = oo (d); tren hinh 8 khi v 2 = 1,2 
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Y&i P = 0 (b) p = 0,2 (c) p = 1 (eLl p =--' = (e)_ Ch1'mg ta l?i thay de nguyc'n t8 c ilu~ t clt;Jng 
da biet cua b() tat chan c¢ng huang. Chu y ding vi c6 tinh cuang bU:c, dao cl\)ng kMng 
ho~m toan bt d~p tat va do d6 trong h? c6 tieu tan nang luqng. 

Hinh 8 

§ 4. BQ TAT CHAN TRONG H:E; TV CHAN

THONG S6 HAl B!C TV DO 

D5i v6i h? hai b~c t~J do, chung ta xet m(>t thi d\l: h~ t\l· chan- th6ng s6 xliy · 
d~Jng tu h~ ll! cMn hrang ling i'J [5] trong d6 16 so gift kh6i ltrqng m1 chtu kich d(mg. 
Giii thiet kich d¢ng c6 Hl.n so 2 va xay ra c¢ng huang Ol1""' 1. H~ phuO'ng trinh vi pha.n 
dao d¢ng 1~ : · 

I .. . • • 

, \' mtx1+CC1 + ~tz) X1 -. C12x2 = e(g1 + gi) = e fhx1- kxi-

1

- \~t + h12)x1 + h12X2 ~ 2fX1sin2tj + E 1-(61 + 612~ X1.+0t2X2l 

m2x2- C12x1 -t (C12 + C2) xz = e (gz + g2) = 8 [htzxd -

·- (h12 + hz);zJ + 6 [6tzxt- (612 + 6z) xzj, . 

trong d6: 2f - bi¢n d9 kich d(>ng; 

(4.1) 

Ct, Ctz. Cz - cac tr! s6 d9 cling tuang tmg khi h~ c6 tll.n s6 rieng dung 
b!ing 1 va Wz; 

(61, chz, 62) cac <19 cling dtr. 

Ky hi¢u (1, di) (i = 1,2) - ca.c M so phan phoi tuang (rng v&i Hin s6 rieng Wt =1, 
w~. B~t; 

lh 

~ct = Xt + XJ. X3 = dtXJ + 1bX2. 

E~ phuang trinh vi phan cr t<.m d¢ phii.p eo r!;_~ng: 

trong d6: 

--~-Xt + X·2 == !l'~fUt + rhg2 + TlttXJ + 1luX3l 

.. 2 8 - - . 
Xz + w2 X2 =- fgt + d2g2 + 'lbtX1 + 'lb2X2j 

.1vb 

- ~11 = 6t + 62di + 6t2(1- d1)
2

; 

- '1112 = --TJzl = 61 + 62d1cb + 612 (1 - dt) (1- cb); 

- 1]22 = 6t + 62d~ + 612 (1 - d:l)2 ; 

g - hiun g sa u !Jien c1C1i. 

('1.2) 

(4.3) 



. De dun gian, chung ta c1ien chlnh c::u: d¢ ctrng 'du sao cho 'TJ22 = 1112 = 1121 = 0. 
khi ily rieng tan so w1 bien thien vai d9 l~ch tan '1l = '1111. H~ (4.3) trb, thanh : 

.~~· X.,+ x: = ;, I~ ~d,g; ~ ~x.j 
X2 + W2 X2 = -·-1g1 + d2g2j 

M2 

Ket qua khao sat cbo biet cac che d9 dung cua h~ Ht: 

1. C~in Mng, (!)n dinh neu: 

h- Hi< 0 (i = 1,2); '11
2 > f 2

- (h- Ht)2
. 

2. Dao d(>ng di~u bOa ciia rieng Xt tan so ·1 ·bien d9 a: 

[A- (h- H1>f + '11
2 = f2 

an djnh neu: 

1 . 1 
A> - (b - H2) = - B. 

2 .2 

3. Dao d(>ng di~u Ma ciia rieng X2 tan s6 w2 bien d¢ b: 

3 2 2 
B = 4 kw2 b = b - H2 

(!)n djnh neu: 

1 
B> -(h- H1)· 

[ B - + (h - H1) r '112 . 

. (f/2)2 + f2 > 1. 2 ' 

4 .. Dao d(>ng dong th(~i cua Xt, X2 nhung kMng on djnh. 

Trong cac cOng thirc tren: 

. 2 ( )2 ( ) Hi = h1 + h2di + ht2 1 - di , i = 1,2 . , 

B9 tat chan khOng c(>ng huang 
phOi hgp nguyen tac doi Uin d~ lo:;ti 
dao d(>ng c(>ng hubng thOng so ciia Xt 
v6i nguyen tac tang dm de lo~i dao 
d(>ng tv chan ciia X2. 

B9 tat chan c(>ng huang v6i tan 
so 1 t~o ra lvc ciin va d() l~ch tan 
b6 sung: 

fl.\. 
•• f 
\._~_,/ 

;_-- ... 

~' ~) .. __ "' 

(4,5) 

( 4.6) 

(4.7) 

(4.8) .. 

(4.9) 

( 4.10) 

(4.11) 

I A,B 

(i:\ I 

\,_~ ..... / \... / 

-0,1 \ .. .,~~ ... / 

1,15 ' ' 
"'•; .. , ,,- ....... ./ 

~I~ t I '(• • ~ •• • ' • 

' ' ' .... __ ... 

Hinil 9 

'(4.12) 

ChQn ITI! = ill2 = 1; Ct = 3; c2 = 0; Ctz = 2: h '~ 0,2; hl = 0,13; h2 = 0; h12 = 0,02; 
2 ' 2 2 

f = 0,0004 th1 w1 = 1; w2 = 6. Tren hinh 9 ve dm'rng tron bien d9 A khi chua d~t b(> 

tttt chan \a) va khi d~t b9 Hit chan c(>ng huang v2 = 1,2 v6i p = 0 (b) tang dan (c, 'd, c) 
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clen oo (f); do~n thiing nhi'l nam ngang chi mire bien d¢ B. Chung' ta v:in thay nguyen 
t~c ho:;tt dqng da biet. cua b¢ tat chan c¢ng huang. Bieu din chu y them la b¢ tat chan 
c¢ng huang v&i lan s6 thap Wj cling c6 anh huang dang H den dao d(Jng tv chiin v&i 
Hin so cao tu2 va gifra hai che d¢ dao d(Jng c6 anh huang qua l~i vi; m~t ()H djnh. 

Bia chi: 

D~i hQc Bach khoa NMn ngay 28/7/1.979 
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SUMMARY 

THE ABSORBER IN PARAMETRIC AND FORCED SYSTEMS 

In this paper, we consider the action of the absorber in the parametric and forced 
system~. If we connect the non-resonant absorber to examined system the frequency will 
be changed and the resonant oscillation disappears; the resonant absorber is governed 
by the well-known principle in seli-excited system [5]. 
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