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ON DINH 0 MOT HE DAO DONG THONG SO
CHIU HAI KICH DONG VOI CUONG DO KHAC CAP

NCGUYEN VAN DINU

DAT VAN DE

& hé dao déng thdng s8, tBn tai midn ér dinh vi méit dn dinh cda ché d5 cin bing. Véi kich
déng digu hoda, cwimg d5 y&u va cing cip vdi lye cdn, midn mét 8n dinh chi yéu x3y ra khi tin s8
kich déng vio khodng hai lin ¢in s8 ridng [1, 2, 3]. Thwc t& trong khai trién cda kich ddng, ngoii
thianh phin véi tin s8 co ban cdn c6 nhidu thanh phin véi tin s8 béi va tuy nhirng thinh phin
san ¢d yéu nhung trong nhitng &idu kign nhat dirh, ching cé tic ddng 1om va viée nghibn cdu tic
déng tdng hyp cla ching 1a cin thit. Ditn d6 43 dwye d3t ra trong viéc phin dinh ¢dp cda cdc
think phin kich déng [4, 5].

Dwéi diy xét truwdmg hop kich ddng thong s8 vé&1 hai thanh phin trong d6: - thanh phin bii
hai vi Iwc cdn cé cwdng d6 rdt y&u so véi thanh phin co bin; - thinh phin béi hai <6 tin =8 via
khodng hai lin tin s3 riéng {nhw thé, thanh phin co bin, cudng 36 mank hon, ghy <ng hwdng
chinh - 14 thir y&u & hé thong s8; thanh phin béi hai, cudng d6 yéu hon, giy <dng hwdng thi dize
kda - i3 cdng hwdng chd yfu & hé théng s8). K& qui khido st che thiy téc déng téng hop cda
hai thinh phin kich d&ng t&1 sy xuit hidn vd 46 réng cia midn mét S dinh.

1. HE PHUONG TRINH VI PHAN DAO DONG
Xét hé dao dbng mb t bédi phuong trinh vi phin:

#+ vz = e{2prcos vt} + e {(v? — 1}z — hi + 2qz cos 2(vt + X))} 1.1

trong dé: z - bién dao ddng; ddu “.” trén cic chir - k¢ hidu dao him theo # v - tin s8 co bdn cda
kich déng; 1 - tin s& riéng cda hé; (v? — 1) - dai lwgng dic trung 46 1&ch t3n; 2p > 0, 2¢ > 0 va
X (0< X < m) twong Ung cwdng dd hai thanh phin kich ddng vi d0 léch pha gilta ching; A > 0
- h& s& cdn nhéi; £ > 0 - tham =8 bé ding d& phan dinh cip céc dai luong.

Theo phuong phédp tiém cin {1], dit:

z = acosy +euy(a, ¥, 8) + e ua(a, ¥, 5),
a=cd;{a,f) + e A{a, ), . (1.2)
0 =eBy{a,8) +e*Byla, 8); ¢ =vt+8,
trong d6: a, ¢ - bién d6 va pha dao ddng; uy, ug - cdc him cin xéc dinh cia a, 4, §, tuin hoan
chu ky 27 d8i véi 4, 8, A1, As, By, Bo - cic him cin x4c dinh cia a, 4, tuin hoan chu ky 2 d&:
véi 4.
- Dem ({1.2) thay vio (1.1) r8i khai trifn va cin bing hal v& theo cdc liy thiva cda ¢, ching ta
lan hrot dwee:
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- & cdp el

82
—2vA;siny — 2vaB) cos ¥ + 12

EYEl L4 v%uy = pa{cos(2¢ — 8) + cos ) {1.3)

Suy ra
a ra
Ar=0, Bi=0, u = %cosﬁ ~ 5 cos(2¢ - 6) (1.4)

& chp &2

32
— 2vA,sint — 2vaB; cosy + V7 0242 us = Zpcosfyp — 9){32 cos § — ﬁgpi cos(2y — 6)}+
v v

Ersl
+ {(v* — 1)acos ¥ + havsing -+ qa_{ cos(3¢ — 28 + 2X) + cos{sp — 20 + ZX)} {1.5)
Suy ra
2 k
Ag = P asin26 - —q—a,sin(29 —2X) - —a,
21/3 2v 2 - (1 6)
r’ q Pt (1) '
U»Bz = _E'GCOS 20 — E}'GCOS(ZB - 2X) - ‘3";;,"0 - Tﬂ‘

Viy & bién a, § dao déng cda hé dirgc mé t4 bdi hé phwong ¢rinh vi phin:

2 h
4=t gsin2d - iasin(% —2X) - -,
213 2 2 . (1'7)
§ P’ acos 24 (28 —2X) — P’ a - o - 1)a
= -l — 2 acos(29 - e —
W TyEte 2w 3,3 20
':\ ' -2 2 . .«( A - b
2. VUNG MAT ON DINH CUA CHE DO CAN BANG.
DE khio st tinh 80 dinh cda ch® 46 cin bing ¢ =0, thi}‘c hién phép bifn ddi:
u=acosf, wv=asinf. - {2.1)
Dé dang tinh dwoc:
1 pz 2
—»{qsm2X h:/}u————{——a—(y —1)+qcosZX}u,
i (2.2)

. 5p?
D= —2—!;{ 33 +(¥? — 1) + geos 2X)u — W{qsm2X + hv}u

Ché d8 cin b3ng twong dng nghiém t3m thwdmg u = v = 0 vi tfnh dn dinh cla ndé phu thude -
vao diu cda phin thwe cda nghidm cla phwong trinh dic trung:

l 17 . 1 p2 a
2—(qsm2XAh1/)-p —E;(EEEM(V —1]+qc082X) o
1 (5 1 - '
— (sz + (v? -—1)+qc052X) : wg;(qsm2X+hu)_p
hay:
1 5pt p?(v? 1) 2
P +hp+:1-—2{h2 - 2-—9—5; i (31/2 )4 zgqcos2}{—.‘—(y2-—1)}“—'0
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Ving mit &n dinh dwge x4c dinh béi digu kién phwong trinh dic trung c6 nghidm véi phin
thywe dwong:

B2,2 2 5P4 4P2(V2 - 1) ZPZETI

2 2
- 2B - - 0
| g 5 -+ PO acos 2X + (v 1)* <
hay . '
2 2~2 2.2 2 2
[(U2 1) + 3_;}5] < (%) -+ 52q cqs 2X + qz — h22 ) (2.4)
Vung mit 8n dinh chi t&n tai khi v€ phii cia (2.4) 1a dwong nén ditu kign niy dwee vidt dwéi
dang:
sz el
A< -1)+ —= < VA .
(v )+ 57 Vv (2.5)
trong dé .
2.2 9 2
A = (%) + pzqc032X+q2—h2V2
v v

Vipcd cip g con b, q, (12 — 1) ¢6 cip £° nén - néu chi ik lai cdc dai lwong dén cip £2 - didu
kign {2.5) s tré nén don gidn:

2
VTR < (P - )+ V8 e (2.6)

trong d6:
62 = (p%)? + 2p%qcos 2X + ¢°

Trudmg hop p = 0, difu kién (2.6) tré thanh

VER < LR (2.7)

va khi ¢ = 0 chiing ta cé:

: 2p°
VPR < (1) < (2.3)

Tir {2.6), (2.7), {2.8) ¢6 thé nit ra m8t 58 nhin xét:

- Thanh phin kich ddng co bdn lam léch trai (vé phia v nhd) ving mat on dinh mét doan
2p%/3.

Ving mit 8n dmh ton tai Khi 62 > A2 nghia 13 khi A2 (Iwc can) di nhd va khi 62 {phu thusc
vao cwdong db p, g cda hal thanh phin kich déng va dé 1éch pha X giiva chfing} dd Iém,

- Téc déng téng hop cia hai thanh phin kich ddng manh nhit khi X = 0, 7 vA y&u nhit khi
X = /2, ditu 46 dwoce nhin bidt d& ding qua bidu thive cda 2.

- T4c ddng t3ng hop cda hai thinh phin khéng luén manh hon ma cé thé yéu hon tdc dong
cda ridng ting thinh phin; ndi céch khdc, hai thinh phin kich déng cé thé cdng hodc kh# tic
dong cda nhau. Cu thé, tdc ddng tong hop sé mank hon cdc tic ddng riéng néu §% > max(p?, ¢°)
hay cos 2X > max(—g/4p%, ~p?/2g) v y&u hon néu bt ding thitc cé chidu ngroe lai.

Thi du: ¢ = 0.00200, h = 0.00250, p = 0.04000. Riéng tirng thinh phan kich déng khéng gay
mit 6n dinh. Téc ddng téng hop cda hai thinh phin kich déug gy ra khi X = 0 viing mit én
dinh réng nhit (—0.0036 < 12 — 1 < 0.0015) nhung ¢ khéng giy mit &n dinh néu d3 léch pha
rim trong ving a < X < 7 — a véi cos 2o = 0.0484375 (0 < a < w/2).

Thi du khic: g = 0.00300, A = 0.00250, p = 0.02. Riéng thinh phin kich déng co bin
khéng gdy mat én dinh; riéng thinh phin kich déng bdi hai gdy ra ving miat 8n dink —0.0016 «

? — 1 < 0.0016; tic dong téng hop clda hai thanh phin kich déng cing pha (X = 0) giy 1a
ving mit &n dinh (—0.0026 < »? — 1 < 0.0020). Néu p = 0.04 vd X = 0, ving mit 8n dinh 13
~0.0049 < 2 — 1 < 0.0023.
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3. ON DINH CUA CON LAC CO DIEM TREO DAO DONG

Theo hudéng nhitng phan tich vira ti€n hanh, hay xét van d? dn dinh cia con He khi dao déng
cda difm treo co hai thanh phin.

Khio sdt on dinh cda con I3c 13 kha] lwong m tip trung tai diu C cda thanh céng khong
trong leong BC = £, dao ddng dwoc trong mit phing thing déng Ozy do diém treo cia nd dwong
co ciu tay quay - thanh truyin OAB lam di chuyén doc truc thing ditng Oz. K¢ hidu: w - vin
toc gée cla tay quay; r = OA, p = OA/AB. D2 ding tinh dwoc gia t3c didm B va, véi gid thide
¢ nhd, néu chi giw lai trong khai trién cda gia t8c hai s8 hang.daua tién, ching ta dwoc:

2

Ig = ~rw? coswt — p.rw>

cos Zwt S ERE
Ap dung nguyén Iy Dalimbe, ¢ thé 14p phwong trinh vi phan dae déng nhd cia con lic:

55+w§<p*———)\——(p—zw gocoswt—p w? cos 2wt (3.2)
mé? £ £
trong d6: g - gia t8c trong trudmg;
we = +/g/f - tin 58 rigng cda con lic;
X - hé s8 can.
Ky hifu v = w/we v thwe hign phép bién dai:

7 =wot + #fv : - (3.3)

phwong trinh (3.2) érd thanh:

A
z,o+gom———?<p + 1/ pcosy'r—}-uev 2o cos 2{vr + 7/2) (3.4)
trong 46 diu ¢,” ky hiéu dq.o him theo r

Gid thidt u, r/€, A/mwef? d8u nhd va cé thé vidt (3.4) dwéi dang:

o + ¢ = e(2ppcosvr) + &* {—he' + 2qv%p cos 2{vr + 7 /2)} - (3.5)

trong 46 2p = r/4, 29 = pr/f, h = A/muwyf?, ¢ ky hidu tham =8 bé. Phwong trinh {3.5) ¢6 dang
(1.1}, chi khéc thira s v* & cuwdrng 45 cdc thanh phin kich ddng va d6 léch pha cé gid tri X = 7/2.
Ving mit én dinh vin dwoe x4c dinh béi bicu thire {2.6).

Clo r = 0.010, £ = 0.200, ¢ = 0.12, A/muq = 0.001 thi p = 0.025, ¢ = 0,00, h = 0.0025.
Rifng thinh phin kich déng bdi hai giy ra vung mat dn dink —0.0016 < % — 1 < 0.0018. Cé
thém thaph phin kich d6ng co bén, vhng mit on dinh khéng t&n tai, vi tri cin bling ¢da con lie
dwgc dn dinh héa.

KF"" LUAN

Nhirng k&t qud thu dwgc cho thiy, khi lwe cdn v3 cwirng d6 thinh phin kich d6ng béi hai déu
rit nhd, tink An dinh cda ché 45 cin bing phu thudc mét cich ding k€ vio thanh phan kich déng
co ban va d8 léch pha gitra hai thinh phan kich ddhg. Hai thanh phin kich déng <6 thé cbng hoic
khir tic d3ng cda nhau vi do d6 cb thé lim xuit hién, mé& réng holc thu hep, triét tidu viing mit
&n dinh.

Céng trinh nay dwoc hodn thanh véi sy il tro cda Chwong trinh Nghién ciru co bin trong
Hnh vire Khoa hoc ty nhiéa

D chi: Nhin ngay 26/8/1992
Vién Co hoc Vién 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. If is found that these excttations 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 THUYET KHUYECH TAN SUY RONG MOI TRUGNG
CHAT LONG - CAC HAT BIEN DANG VI MO
VA CAC DONG CHAY HAI PHA CHAT LONG - BOT KHf

Nguyén Vin Biép

Dong chdy cla chit léng mang cac hat chu bién dang dwgc, khi cdc hat chi co, rén theo ban
kinh, quay v chuyén déng tinh +i€n, dwoe xét trong ¢dng trinh nay. D2 thu nhin dwge hé phuong
trinh dd 4 nghidn céru chuyén ddng cia moi trrdomg, Cling v&i cde bifu thirc x4c dinh, hé phweng
trinh nay cho phép xic dinh dwoc tit cd cac dic trung dong chdy, vi c6 thé si& dung d€ nghién
ctu déng chiy hai pha chit 1dng - bot khi. Céc vin dB truyen séng ddng hoc vi séng im trong
déng chdy chat 1dng - bot khi di dwoe nghidn ciru. '
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