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ON D~NH 0 MQT H~ DAO DQNG THONG SO 
"A , ... A,~ 

CHJU HAl KICH DQNG VOI CUONG DQ KHAC CAP 

NGUYEN VAN DINH 

v ' ' D)...T VAN DE 

0 h~ dao d9ng thOng sO, tOn t<;ti mien 5n dinh vi mJ:t 6n dinh ctla che" d9 din bang. V 6-i kkh 
d9ng di'eu hOa, cu·Crng d{) ye'u vi d:mg cap v6i.lvc dm, mi"€n mit 6n d!nh ch6. ye'u x3.y ra khi t'an sO 
kfch d9ng v~w khocing hai fan t'an s5 rieng [1, 2, 3]. Th\fc t€' trong khai tri~n cUa. kkh d9ng, ngoii 
th~mh phiin v&i t'an s6 cO' bin cOn c6 nhieu th~mh ph'an v&i t'an sO b9i vi tuy nhiTng thZmh ph'an 
sau c6 yeu nhrrng trong nhfrng dieu ki~n nh3:t dinh, chling c6 tic d/?ng l&n vi vi~c nghi€n e1Yu tic 
c19ng t&ng hqp cUa chUng li c"3.n thie"t. Dieu d6 di Chrqc d~t ra trong vifc phin dinh cap cda. cic 
thanh phan kich d\mg [4, 5]. 

Drr&i day xet tnrCrng hqp kich d9ng thOng s5 v61 hai th~wh ph"lin trong d6: - thanh ph 'an b9i 
hai va h;rc cin c6 cmJ-ng d() rat _ygu so v&i thanh ph 'an CO' bin; - thinh ph 'an b()i hai c6 t'iin sO vio 
kho.ing hai l"an t'iin sO rifng {nhu the', th~mh phin ca bcin, cu·Cmg d() m~nh han, g,J.y cf?ng hu-&ng 
chinh- 13. thfr ye'u Cr h~ thOng sO; th3.nh ph'an b9i hai, crrCmg d9 ye'u hem, giy cf?ng hu&ng th{r di'en 
hOa- ta cQng hu&ng ch1\ y$"u & h% thOng sO). Ket qui khio sit cho thiy tac d9ng tbng hqp nb 
hili thinh ph'an kfch dQng t&:i s¥' xuat hi~n va 0.9 r9ng cUa mien mat 5n d!nh. 

L H:¢ PHUONG TRINH VI PHAN DAO DQNG 

Xet h% dao di)ng m5 ti b&i phrrcrng trlnh vi phan: 

x + v2 x = e{2pxcos vt) + e2 {(v2 ~ l)x ~ h:i; + 2qx cos 2(vt +X)} {Ll) 

trong ct6: X- bie'n dao d9ng; dilu "." tren cic chfi-- k:Y hi~u d<:tO him theo t; v- fan sO CO' ban ella 
kich d9ng; 1 - t'an sO rieng cll.a h~; (v2 

- 1) - d<;ti luqng d~c tru"'lg d9 l~ch tin; 2p > 0, 2q > 0 va 
X (0 S X S 1r) ttrcrng li-ng cu·Crng d9 hai thinh ph'an kich di?ng va d() l~ch pha giita chUng; h > 0 
- h~ sO' d.n nh&t; e: > o- tham sO be dUng dg ph5.n d!nh c5:p cac d~i hrqng. 

Theo phu:cmg phap ti~m c%n [1], d~t: 

X= a COS 1/J + w,(a, 1/J, e)+ e2u2(a, 1/J, e), 

a= eA,(a, e)+ e2 A2 (a, e), ( 1. 2) 

e =eB1 (a,&) +e2B2 (a,e); 1/! = vt+e, 

trong d6: a, e- bien d9 Vi pha dao dc;Jng;. U1, Uz- cic ham c'an xic dinh c-fia. a, V;, B, tu'an hoin 
elm k:Y 21r c10i v&i V;, e, A 11 A2 , B1., B 2 - cic him c'a.n x.ic d!nh cll.a a, e, tu'an ho~m chu kY 21r dOi 
v&i B. 

Dem (1.2) thay vio (Ll) rOi khai tri~n vi din b3ng ha.i vC theo cic liiy thira ella c, chUng ta 
fin hr<;rt ciiTqc: 
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z a2 "' 2 { ( l -2vA 1 sin ,P- 2vaB1 cos ,P + v a,p
2 

+ v u 1 = pa cos 2,P- e +cos B} (1.3) 

Suy ra 
pa pa 

u 1 = 2 cos e- -. -
2 

cos(2,P- B) 
v 3v 

(1.4) 

. • 2 8 2 uz 2 { pa pa } -2vAzsm,P-2vaB2 cos,P+v --2 +v u2=Zpcos(,P-B) 2cosB--2 cos(2,P-B) + a,p v 3v 

+ (v2 
- l)a cos ,P + hav sin¢+ qa{ cos(3,P- 28 + 2X) + cos(,P- 28 + 2X)} (1.5) 

Suy ra 
p2 . q . h 

A2 = --asm2B- -asm(2B- 2X)- -a, 
2v3 2v 2 
P2 . q P2 (vz _ 1) 

aB2 = --acos2B- -acos(2B- 2X)- -a- a 
2v3 2v 3v3 2v 

(1.6) 

V%y & bie'n a, (} dao d9ng ctla h% du-qc mO tA b&i h% phu-O'Ilg trlnh-vi ph&n: 

2 h a= _.E__asin 28- ..'Lasin(2B- 2X)- -a, 
2v3 2v 2 

. p2 q p2 . (v2 _ 1) 
aB = --acos2B- -acos(2B -2X)- -a- a 

2v3 2v 3v 3 2v 

(1. 7) 

';(,.:} 'H~;.. ~ 

2. VUNG MAT ON U+NH CUA CHE DQ CAN BANG 

u = acose, v =a sinO. (2.1) 

Df dAng tlnh drrq-c: 

u= ]__{qsin2X-hv}u- ]__{ p
2

2 - (v2 -1) +qcos2X}v, 
2v Zv 3v 

v = _]__{Sp
2 

+ (v2 -1) +qcos2X)u- ]_{qsin2X+hv}v 
2v 3v2 2v 

(2.2) 

Che' d9 cin blng t~ang ll-ng nghi~m tim thuOng u = v = 0 va t{nh 6n dinh cUa n6 ph\l- thu9c · 
v&o diiu cia ph'an thl!c cda nghi~m crl.a phrrong trinh d~c truilg: 

' _nay: 

[ __l_c(q sin 2X- hv)- p 

I 
2v 

1 5p2 

-- (-. + (v2 - 1) + qcoszx) 
2v 3v2 

1 ( p2 ) -- --(v2 -1)+qcos2X 
2v 3v2 ' 

1 . 
--(qsin2X + hv)- p 

2v 

=0 

2 1 { 2 2 2 sp• 4p2 (v2- 1) 2p2q 2 } 
p + hp +- h v - q -- + --------cos 2X + (v - 1) = 0 

4v2 9v4 3v2 v 2 

28 

r 
! 

., 



Vllng mit 6n dinh drrgc xic d!nh b&i di~u ki~n phrrang trlnh d~c trung c6 nghi~m v&i ph'an 
th\rc dtrang: 

hay 

(2.4) 

VUng mit 6n djnh chi tt>n t~i khi vg ph~i dta {2.4) Ia drrang nen dH~u ki~n niy drrqc vie't du-61 
d~ng: 

2 2 
-..fi. < (v2

- 1) + ~ < ..fi. 
3v 

(2.5) 

trong d6 

(
p2)2 2p2q 

Ll = vZ + ~ cos 2X + r/ - h
2 

v
2 

· Vl p c6 cilp c cOn hl ql (v 2
- 1) c6 cip e2 nen- w1u chi gifr l~i cic d~i lU'qng de'n dip c·2 - di-eu 

ki~n (2.5) se tr& nen dan giin: 

trong d6: 

2 2 
-vs2- h2 < (v2- 1J + _!'__ < vs2- h2 

. 3 

52= (p2)2 + 2p2qcos 2X + q2 

Trrrirng h'!]J p = 0, dieu ki~n (2.6) trlr thinh 

va khi q = 0 chUng ta c6: 

Tlr (2.6), (2.7), (2.8) c6 thg nit ra m\)t s8 nh~n xet: 

(2.6) 

(2.7) 

(2.8) 

- Thinh ph'an kich d9ng CO' bin lim l~ch trii (ve phla v nhO) vilng mat 6n dinh m9t do<;Ln 

2p2 /3. ' 
Vimg milt iln dinh tl\n t~i khi P > h 2 nghia Ia khi h 2 (hrc dm) d~ nho va khi 52 (phl) thuoc 

vao Cl.fCrng di) p, q cda hai thimh phan kich d\)ng va di) l~ch pha X giil'a cMng) du !Crn. 
- Tic d9ng t&ng hqp ella hai thanh ph 'an klch d9ng m<,tnh nhilt khi X= 0 1 1r va ye'u nh.it khi 

X= 1rj2l dieu d6 drrqc nh%n bie't d~ dang qua bi~u thtrc cUa 52 . 

- Tic d9ng tdng hqp ella hai th~mh ph 'an khOng luOn m~nh han rna c6 th~ ye'u han tic d9ng 
ella rieng tlrng thanh ph'an; n6i cich khic, hai thanh ph'an klch d(?ng c6 th~ ci}ng ho~c khiT tic 
dQng ella nhau. Cy. thg, tic d\?ng t5ng hqp se m~nh han cic tic d9ng rieng ne'u /5 2 > max(p4 ~ q2 ) 

hay cos 2X > max(-qj4p2
l -p2 j2q) va ye'u ho-n neu bS:t d~ng thli-c c6 chi'eu ngrrqc l~i. 

Thi d'!: q = 0.00200, h = 0.00250, p = 0.04000. Rieng tl'rng thanh ph'an kich di)ng khong gay 
m<it 5n d!nh. Tic d9ng t6ng hqp clia hai th3.nh ph'in kkh d<;ing giy ra khi X = 0 vUng mat 5n 
dinh r<;ing nhit ( -0.0036 < v 2 - 1 < 0.0015) nhrrng se khOng giy m.3:t 5n dinh ne'u di? l~ch ph a 
n~m trong vUng a< X< 1r- a vcJi cos 2a = 0.0484375 (0 <a< 1rj2). 

Thi dv khac: q = 0.00300, h = 0.00250, p = 0.02. Rieng tha.nh pharr kich di)ng ca b~n 
khOng gay m5:t 5n d~nh; rieng th3.nh ph'an klch d{mg b9i hai giy ra vling rn.it bn d~nh -0.0016 < 
v 2 

- 1 < 0.0016; tic dQng tOng hf[p cUa hai th~mh ph'an kich d?ng cling pha {X = 0) giy r<t 

vUng mat 5n dinh ( -0.0026 < v 2 - 1 < 0.0020). Ne'u p = 0.04 va X = 0, vling mElt 5n dinh !a 
-0.0049 < v2 - 1 < 0.0028. 
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3. ON D~NH CUA CON LAC CO DIEM TREO DAO DQNG 

Theo hu&ng nhii'ng phftn tich vlra tie'n hJ.nh, hay xet van d'e 6n dinh ctia con Ilc khi dao d9ng 
cUa digm treo c6 hai thlnh ph3n. 

Khio sat 6n d!nh ctla con I1c ll khOi hr9'flg ·m t~p trung t~i d3u C ella thanh cUng khOng 
tr9ng l~qng BC = l, dao dQng drrqc trong m~t phing thing dtl-ng Oxy do digm treo eli a n6 dU'qng 
ca ca:u tay quay - thanh truy€n OAB lam di chuygn d9c trlfC thing dU:ng Ox. K:Y hi~u: w - v~n 
tOe g6c ella tay quay; T = OA, J1. = OA/ AB. D~ dlng tlnh drrqc gia tOe di~m B va, v&i gii thie't .; " 
J1. nhO, ne'u chi gilr l~i trong khai tri~n clia gia t8c hai sO h~ng~d'au tien, chling ta dtrqc: 

XB = .-rw2 coswt- Jl..rw 2 cos 2wt ( 3.1) 

Ap d\].ng nguyen l:f Dalambe, c6 thg l~p phrrang trlnh vi phin dao ciQng nh6 cda con Lie: 

.. 2 A. r2 r2 2 p+w <p=---<p- -w cpcoswt-ji.-W <pcos wt 
o rn£2 l l 

trong d6: g - gia tOe tr9ng tru-Crng; 
wo = V9Ti- tin s5 rieng cda con lie; 
,\ - h~ s5 cin. 

K:Y hi~u v = wjw0 vi thvc hi~n phep. bie'n d5i: 

r=wot+1f/v 

plmcmg tr\nh (3.2) tr& thanh: 

p + I" = - -"'-10' + ~v2p cos vr + l'~v2p cos 2(vr + 1f /2) 
rnwol2 l e 

trong d6 diu "' n k:Y hi~u d:<_~.o ham thea r 

Gilt thiet /', rjl, >,jrnw0 l 2 deu nhd va co th~ viet (3.4) du-&i deng: 

(3.2) 

(3.3) 

(3.4) 

(3.5) 

t.rong do 2p = rjl, 2q = w/l, h = >,jrnw0 l 2 , e: ky hi~u tham s5 be. Phrrang trlnh (3.5) co deng 
(LlL chi khic thira s5 v2 d cu·Ctng d9 d.c thJ.nh ph~n kich d/?ng vi dQl~ch pha c6 gii tri X= xj2. 
Vung milt 6n dlnh viTI du-qc xic dinh b&i bi~u thrrc (2.6). 

Cho r = 0.010, l = 0.200, I' = 0.12, >,frnwo = 0.001 thl_p = 0.025, q = 0_.003, h = 0.0025. 
Ri1~ng thinh ph'an k:kh d9ng bQi hai g<ly ra vUng m[t 6n djnh -0.0016 < v 2 - 1 < 0.0016. C6 
them thinh ph3.n kich d?ng CO' bin, vling mat 6n dinh khOng tbn t~i, v! tri din bAng crl.a con Uc 
dm;rc bn d!nh h6a. 

Nhtrng ke't qui thu dm7c cho thay, khi ll}'c d.n va. cu·Ctng d9 thinh phan kich d9ng b9i hai d'eu 
rilt nhd, tlnh Sn dinh crla che' dQ can blng phv thuQc mQt cich ding kg v~w tha.nh phan klch dQng 
cO' bin vi d9 l~ch pha gitra hai th~mh ph'an kich dQng. Hai th~mh ph 'an kich dS)ng c6 th~ c9ng ho~c 
khtr U.c dQng ella nhau va do d6 c6 thg llm xu1lt hi~n, m& rQng ho~c thu h~p, tri~t tieu vi'mg mit 
6n d!nh. 

C6ng trlnh nay dm?'C holn th~wh v&i sv tai tr<? ella Chucmg trlnh N ghi€n cil-u ccr bin trong 
l'1nh V1f~ Khoa h9c t1! nhi€n 

D!a ch.l: Nhan ngay 26/8/1992 
Viiin Ccr hqc V£~n KHVN 
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SUMMARY 

STABILITY OF A PARAMETRICALLY- EXCITED SYSTEM 
UNDER TWO EXCITATIONS 

In this paper, the stability of a parametrically - excited system under two excitations of 
different orders is studied. It is found that these excitations either renforce their actions or eliminate 
each other. Hence, the unstable region can be either expanded or restricted. 

GENERALIZED DIFFUSION THEORY OF 
( ti~p trang 26) 

LY THUYif:T KHUYECH TAN SUY RQNG MOl TRUONG 

CHAT LONG- CAC HAT BIEN DANG VI MO 

VA CAC DONG CHAY HAl FHA CHAT LONG- BQT KHi 

Nguyen Van Di'~p 

PPng i,;hfty ~d~ f;h;it l¢ng mg.ng c;il,~"; hl}t c;;'au bi~n d~ng drrqc, khi cic h~t chi co, riin theo bin 
kinh, quay va ~huyen d9ng ti~h tie'~, drrqc xet trong cOng trlnh niy. Dii thu nh~n drrqc h~ phuang 
trlnh d1.\ dg nghi&n cfru chuy~n d?ng c-da m5i tnrCrng. Cling v&i cic bi~u thli-c xic d~nh, h~ phtrang 
trlnh nay cho phep xic d~nh dU'9'C tat d. cic d~c tnrng dOng chiy, va c6 th~ sU· d\]-ng dg nghi€n 
cli-u dOng chiy hai pha chit l6ng - b9t khL Cic van G'e truyen s6ng d9ng h9c va sOng im trong 
dOng chiy chit l6ng - b9t khl dii dm;rc nghien ctl-u. 
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