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"HIEN TUONG ON DINH QUAN LIEN TRONG HE A TUYEN
HAI BAC TV DO €O KicH PONG CUONG BU'C
' NGUYEN VAN BINH

FNHUNG ta da khio st bién twong dn dinh quan lién trong hé¢ & tuyén tu chén va

thong s6 hai bac tu do [1].'Duéi day, xét truédng hop nhitng h@ trén khi chiu
them kich dong cudng buc. Pic ,didm cla trudng hop nay 14 cav kich dfng ty chién va
thbng s6 khéng thé gav dwge rv‘urnc dao déng « thuin » tuong ung, tuy nhién, bing xu

. ~-th€ dao dong tao ra, chund van anh hmmg dén tinh 6n dinh cfia-cac che dé dao ddng
~ xd3y ra trong hé

§1. HR TY CHAN — CUONG BUC KHONG coNc HUONG

7 Khdo sht hé thuin tw chin & [1] nhung l\hol luong thir nhét chiu thém Lich déng

‘  ‘mﬁ‘ng birc khong cong hudng fisint (f1 — bién 40" 1 — tan s0). Ha phuong trinh vi
,vphan dao (‘!Ong la: : 4

mm + (e1 = €12) X1 = C12%2 = f1sint 4,+ sgl .

m2X0 — ¢rax1+ (e2 + ca) xa = €g2 o » (B

‘ jrong dé 8t g2 — che ham s8 €6 bidu thic nhu & g1 f1l].

Chung fa lan lugl xét: — ché d6 dao dong thuin c\rorng bite (cac kich déng ty

| ¢hin khong gay dao dong) ; — ch& do dao @9ng hén hop gdm thanh phﬁn cubng bie va

thanh phin ty chin tin s6 p1 (kich dfng ty chén dat trén tin s8 p2 khong gdy dao

" dong); = ché d6 hdn hgp gdm thanh phiin cudng birc va thanh phin ty chin tin s6 p;
‘,(kich dong ty chin dit trén tin sé pi khong géy dao dﬁng)

a) Dao dfng thulin cudng bicc — ()’ xip xI thi nhét, ching la ¢éb:
%10 = aosint; xz0 = bosint - (1.2)
: 1 1
trong d6: = fi (ci2 +c2 —ma); by = y fieia
, A = (ct+4 ci2—myp) (c2 +en —mg) - c%g
'i‘ DE khao sat on dinh, dit: ) .
) Xt = X106 4§13 X2 == x20 + ¥2 o - (1.3
He phuang trinh vi phﬁn dao dong tr& thanh: -

m1v1 + et + e yr —ei2y2 = ng

(1.4}
8gs

mzy2 - c2y1 + (c2 + ci2) y2

‘ t;bng deé: gT §; ~ ¢4c ham g1, g2 sau khi bidn @di.




Twong wng ché 40 thudd cedng bic cha he (1.1) 14 ché @8 cin bing cfia he (L),
3% khio sat ché db nay, dat: '

¥1 == aisinpit + bicospit; y.1 = pi{aicospit — bisinpit)

ya == agsinpat + bzcospzt 372 == pa (agcospat — basinpat) (1.5)
Tién hanh trung binh héa nhu da biét, két qué cho cdc didu kiéu On chnh
1_H1"'9A0\0 1—H2’2A0<0 7 o v(1.6)
A o BN
trong dé H1, 2 — cdc. llrc cén da blét {1} §t; Ao = Tkag

So sinh voi cae digu kién dn dinh clia ché do cﬁn béing khi khong c¢6 kich 66ng
cudng bie, dé dang nhan thay ché d¢ thuin cudng bltc di tao ra lwe cdn 24, trén mdi
xu thé ty chin. Néu cic lyc cin tdng hop Hi + 2A,, He + 2A, manh honluc k1ch dong 1,
cac xu thé ty chidn mit, ché d6 thuin cuéng bttc s& bn dinh.

y b) Dao dong hon hep véi thanh phin fr chin - Tlen hanh khio sat hé (1.4) nhe
[1} §l, két qud cho thiy:" .

— Dao d¢ng hdén hgp vo&i thanh phin tu chdn co tﬁn 86 pt ¢ blén d6 a1 (& toa
daé phﬁp) x4c-dinh t hé thite: .

3 2 2 - o
Al..'-:'z" 1 1‘_—:1A—H1"‘2A0 o .o @n |
v4 ¢6 cic didu kién on dinh: e L ]
[ - Hi~ 24, >>0 (Tring didu kién tén lat) » ' B (1.8)
l—Hz'—-"Ao—-—2A1<‘0 hay A1>'"—(l—'H2"'2Ao) S R (1.9

— Dao déng hén hcrp v&i thanh phﬁn tix -chin ¢o tin s6 P2 ¢o blen do a (& toa
do phép) xéc dinh tir he thic: . -

' 3 22 . .

va.c6 che ditu kien bn dinh: - \ ,
I —Ha—2A, > 0 {tring di&u kién tén tai) - o (1D
1= Hi — 24, — 245 <0 hay A2>> —;—-(l—-Hx——ﬁ.)Ao)‘ , (1.12)

D& ding nhan ra: (1.8), (1141) 14 che didu kién dn dinh tw than; (L.9), (1.12) —
chc didu kién dn dinh quan lién.

Trong chc diéu kién sau, 2A, 4 2A1(2A, + 2A9) lé luc cin bd sung ma cic thanh phan clia
ch€ @6 hdén hop thi nhét (hax) dgt trén xu thé ty chin thd hai (nhdD.

§2. HE TU CHAN CUONG BUC CONG HUING

a) COng hudng chinh. Gid thiét p1 =~ 1. Viét hé phwong trinh vi phan dao d6éng dudi
dang c6 @6 cing du nhur & [1]§3 trong d6 thay kich dong théng s8 (—2fix1sin2t) bdi kich
d6ng cudng bwc (fisint). Tuwong tw, tién hanh khio sit ché d6 dao déng tin s6 1 cia
" riéng toa dd phap thtt nhdt (kich d6ng ty chén dit trén toa d¢ phap tht hai khéng ghy
dao déng). K& qui cho hé thuc xic dinh bién d6 a; (& toa d6 phap): i

W = {zf + [0~ H)— A} Ar - Ff = ¢ SRCSY




v . b
F— o A N
o - s
trong do: £ p ) ) i .
Pigy kien dn dinh ty than la:

1
[ —Hi—2A1<{0 hay A1>==2—(1—Hﬂ

: - W .
72 4 (1 = Hi= A1) ((=H1=341) = —— >0 (29
= 1 0A1 - .
’Di'éu'kién on dinh quéul‘lién‘: |
- T .' 1 , . ) v
[~ H2—2A: <0 hay A1>—2—(l-’H2) - : : 2.3)
~ S6 hang 241 ciing dugc gidi thich nhw luc cdn, p
bd sung ma ché do khfio sat d4t trén xu thé ty chén v
j " tin s6 p2 f“wl\k
Chon tri s&. cic khéi lwong, va do cL’rhG nhe & [1] ‘ --wo---«é‘w;.“. e:ﬁ..m.-_?“.
: §1; chon 1==0,035: by =10,02; ho=0,048; hyo =0,088; ! gon
F2 0,000028. Trén hinh 1, v do thi bién & A1 theo 4 b
3 14
A Z1 ; duérncr lién (dwt) nét tu’ong tng ch& do dinh (khona 3 :
'\ &n dinh); dwong. chim n¥m ngang la bién gidi cta diéua H §
! kién dn dinh quan liéu (2.3). Ching la 'thdy, do di&a A A
' kién 6n dinh 'quan liu, Vuncr mét 6r1 dmh d3a mé& rong ".f’ \‘
‘ (cac doan ab) : L - ~
| b) Cong huédng boi. Gid thiét py = 1, cén lue kich . ‘ g Idf E/
Hinh 1

1
dong c6 tin s6 bing — Py *-Viét hé phuong trinh vi phan

dao déng dudi dang nhw (1. 1) §1 nhung ¢6 d6 céng dw va gia thist ditu chinh cac do
cling nay sao cho chiminh thn s§ riéng p1 bién thién. Xéiché @ hén hop gdm thanh phin
cudng bic khong cong hwéng véi thanh phin ty chén — cudng bire ¢cong hudng tin s6 1
(kich dong tuw ch&n dit ilrén tin s6 p2 Lhong gay dao do6ng). Sau khi d6i bi&n. d& loai
thanh phan cuwdng buc khéng cong hudng, vite khio s4l tién hanh nhw da quen_ biét.
Két qué cho hé thwe xéc dinh' bién d6 a (o toa do phap) ciia thanh phén tir chin— cuong
btc cong hudng

'

W —= 'zi + 10— H = 24,)— AP0ay %Ai =0 (2.4)

. 3k . ) '
trong do: A, = R 1% (ag — bién d¢ thanh phén cudng budéc khong céng hudng
i 50 Ap= <
cla 31); Ag n kaj

Cac didu kién on dinh tu than:

I'—Hi =24, - 241 < 0 hay A1> — U= Hi—24,)

i

) - : 0
( Z{+ U —Hi —2A,— Ap (I — Hi — 24, -- 3A1) = 5;'\: >0 (2.5)
Didu kién &n dm}% quan lién: |
l~Ho-2Ag~9A1<0 hayA1>—(l—-Ho-2A) ' (2.6)



Cach gidi thich vin twong ly: cha ¥ riing lue cdn b® sung ¢6 hal thanh phig,
1% thi bién — taAn cong dang & cong hudng chinb.

¢) Cpng hicdng woe. Gia thi€t py = 1 con Ilye kich dong cwdng buc c¢o t8n s6 8.
K&l qué khio sat cho thiy: '

— Dao dong thufin cudng bie khong cong hudng {chc kich dong ty chin khong

gy dao dong) D6 1a dao dong tin sé 3, dn dinh khi:

; i
1 —Hi~2A, <0 hay A, > ?(I—Hl)

Z~H2—2A0<0hayA2>—§-(l—Hz) (2.7
3 2 . A - o~ s » N A
trong d6: Ao = vy kao lag — bién 46 dao dong thudn cudng bic cla toa dd x1).

— Dao d9ng hén hop voi thanh phin ty chin = thong s6 cong hudng tkich déng
tw chidn 4§t trén tin s6 p2 khong gay dao dong) — tin s§ cida thinh phin dao déng
thw hai la 1; bién d¢ a1 (& toa d0 phap) xae dinh tir ki thac:

W= At [({ ='Hi ~ 280 — A® + 27— AgAD} =0 - T

i
)

. ; .
trong do: A1 = vy ka%

Cac digu kié¢n 6n dinb ty thin:

, !
[—Hi—24, =241 <0 Bay A1>>— (1~ Hi—240) (2.9)
. . ’ a
— {22 (- i =28, - 280 (= Hi — 280 + AD) :';T}V">° (2.9)
’ . 1

Biéu kign dn dinh quan lign:
1 : ' .
P My~ 280 =280 <TO hay A1 > — (01— Ha—24,) (2.10)
— Dao dong hdn hgp voi thanh phin tg chén tAn s6 pa (kich dong tw chdn —
thong &8 trén tin s6 tha nhit khdong ghy dao dong). Bién do az (& toa do phap) xéc dinh
tr hé thie:
3 s N
A =~-—kp2 a2 = | ~ Hy — 24, (2.11).
47 79 ,
Pieu kisn On dinh tythan:
: A E o
L= Hy =2A, <0 hay Ao > EY (I = H2) - (2.12)
Pitu kigu dn dinh quan lién: i

. ] . _
I—Hi~ 240 —2A2 <T0 hay As > Y (I — 1 =~ 2A0) o (2.13)
: - ® .

Céch gii thich vAn nhw cii. D8 thj ¢6 dang nhw [1] §3.




§3. m ’mh 0 50 — COONG BUO

— Chung ta xay dgyng hé hda hop thong s6 — cudng birc bing cach dat vao khdi
‘Tegng mi1 lye kich d’éng cudng buc fisint, dong thoi kich dong 10 so git khéi leong d9
d% tao ra do cing bd sung 2f2sin2Ust cong hudng voi tin s6 rigng thi hai po = Ug, Nét

céc truérng hop : ‘

a) Kich dong cudng biue khdng cong hudng — Hé phu'ong trinh vi ‘phin dao ([(mrf’
: cé dang i ) <

m1x1 + (e1 + c12) x1 — ci2x = fisint + S{ — (hi ¥ hi2) x1 + h1oxo - k1‘c1—2f2x1sm2U 2t} .
mzx.z — ¢raxy + (eo + 912) X3 = € {h12X1 - (ﬁ‘z + hi2) xz}. (p.’i)
Khio sat ché dp cudng bitc thuinm (kich dong thong s6 khong gay dao dong),

két qud cho diéu kién 6n dinh quan lién 1a:

3 — [H3U3 + (22— 240"] < 0 6D

¥

3 9 @ . . S v b
trong do: Aj = T kaa (a0 — bitn @6 dao dong thuin cudng buc cia x1); cac ky hiéu

" khae ¢o ¥ nghla da biét,

b) Kich dong cudng birc cong hwong <chinh. gn thiét p1 =~ 1. Pua kich dong cudng .
birc ¢véo phom s6 hz_mg ehtra tham s6 bé va viét he phitong trinh vi phan dao ddng

_du6i dang ¢6 a0 cong du voi gid thidt diéu chinh chiing saé cho chif tin s§ viéng thw -

nhit bién thién. Theo phwong phap di bigt, khio sit che a6 dao ddng céng hudng don -
tdn voi tin s6 1. (kich dong thong sd khong gay dao déng) Bién d6 dao ddng vin duge
xac (imh bm hé thaee (2.1). Biéu Llen on dinh quan lién 1 :

[H2U“+ (2o — 2417 <O . (33
‘ lvVén‘chqn tri s6 cae khéi'legng va ééq dd ¢itng nhu cii. Chon h1=0,01; ha=0;
b= 0,045 Fp = —BZ— kfi = 0,0005 ; £ = 0,0625. Trén hinh 2, v& @3 thi cdc bien dd Ar khi
Zy =0; trén hinh 3-Zy = 0,1. Cic dudng chim nim ngang ‘h‘x bién gidi clia didu kién du

dinh quan lien (3.3). Ching ta cling thiy xufit hién ving mit On dmh do digu-kién &n -
dinh quan lien) (cac. doan ab).
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: o

¢y Kich ddny cudny dlbe cong Aurdng bée ~ Gia thid) pr= Lvakich dong cadag bie o6
. 1 ) , : « “ . . \ N
tdn 586 —— . Khéo s41 ¢hé d) dao dong gdm hai thinh phin: cudng bte khong cong hudng

f . 1 B ) . .
(‘f_‘g 0 86 —3—> vil edng hudmng (tAn sé 1) (kich dong

i‘.héné s6 khong gay dao dong). Kéi qua khio
sat taong ty tredong hop cdng hudng chinh véi
chtt ¥: ~ dd thi bién —tin A; léch sang phéi
theo true Z3 doan 2A,; — trong didu kién bn
dinh quan lign €3.3), thay 2A1 bdi 241+ 24,

3 2 ‘
(A = T kag; . ao bién d¢ dao dong thanh

phin cudng, birc khéng céng hudng cha x1).

, d) Kich dong cudng bitc cong hwdng, wée.
. : ‘ GiA thiét p1 = 1 va kich déng cudng birc 6 tin
- s6 3. Khéo sat hai ché d¢ dao dong trong d6 kich

Hinh 4 : dong thong s8 khong gay dao dong: J

. — Dao ddng cuond btc khong céng hwong Pidu klen 6n dinh quan lién \an co
dang (3.3) nhwng thay 241 b&i 24A,. o
— Dao d¢ng cudng bic gbm hai thanh phin khong cong hudng (tin s6 3) va cong

huong (tan 88 1). Didu kién on dinh quan lién cd dano (3 3) nhung thay 2A1 bbi 24, + 24
(A, vAn cé bitu thie ct). \

Vin chon t11 86 cAc khéi luono va cac a6 cang nhu cti, Chon A, = 0,05, ‘111 = 0,01;
ha=0; hi =’0',0~I_: f2= 0,0825. Trén hinh 4 v& d6 thi bign d¢ Ay khi Za = 0,2 Y ngiﬁ'a

cdc dudng vAn nhuw d% biét. Chéng ta ciing thiy, do ditu kién n dinh quan lién, vung
méit 6n divh dd mé réng. (doan ab)
‘Pla chi: " Nhan ngdy 13/6/1980
Pai hoc Béach khoa. '
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TATI LTEU THAM KHAO
i. Mguyén vin Bink. Hién tuyng 6n dinh quan lién 'trong hé 4 tuyén tw chdn va thong
5¢ hai béc ty do. Tap chi Co hoc. 86 1/1981.
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OB ABJAEHMH CEAZAHHON YCTONYIBOCTI B KRABMIHHENHON CUCTEME ©

nByMA CTENEHAMK CECBOAM [1FM CYIIECTBOBAHWM BHUYKIEHHOIO BO3BY M IEHMA

PaccMatpuBaeTca KBa3UHHEHHAS apTO ¥ NapaMeTpPHYECKAs CHCTEM3 ¢ ABYMA CTENeHAMH CEO-
GO/ NPH CYMECTBOBAHKN BHEYM/LEHHOTO BO3GYXAeRWd. B paccMaTpHBACMOM CAYdae, HHCTO aBTO U
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