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o BO TAT CHAN BONG LUC CHO ‘HE m CHAN
. TRONG TRUGNG HOP NGUON NANG LU’GNG GIUI NOI

NGUYEN VAba BAO

Bai bao 88 cap d&n hoai ddug cia o tit chin dong lve trong hé tw chfim khi
‘ngu@n ning lvrong g101 nmoi-' Mic ddn xuft hién phing rang bnde v& t6c dO va su thay
40l mién ﬁn dinh cha dao ddng” @ng, cic .nguyen ly-hoat dong cita bo tAt- -chén vé& cor
ban: vﬁn twong tw nhir trong truromg hep ngudn ning lwrong ve tan.

§ 1. PHU’.’NG TRINH CHUYEN ~BONG -

- " Hé co hoc hién dlen trén hinh1 véi. M Ia khéi lucmg dao. d0ng ¢in dap tﬁt Vi
. w 12 kk6i luong cia bo tht chin dﬁng Iyre du@rc mé td hdi céc phu'crng trlnh sau day
io =L(;<p'}-— H(C?‘)k“‘rj'T, B
k.MA.X:J_ “+ eixg + c.i(-x; ’—"XZ) + hlxl';:'T, : l, ("1)

- lTl.X‘z "'i-'— Cz(}Cz - Xl) + thz = 0:- V

trong dé L(q:) 12 md .men qnay-cha déng cos H(m) mo men can chuyén d{)ng quay. Luc
can T phat sinh tal dlem ﬁep xnc gifta M va bing chuyén, phu thude vae van l:oc
tvong - 6071 n = v xl = rp — ;1 va dree gid thibt iz ¢6 dang _

T Th) = Te —wlu o we) F a(a = w)?, (12)
To, % 14 cae hiing sd, &i > a. ' '

Glé thiét them ridng
L(®) — Hig) = Bo— P
Bi 13 cide hing 58 dwong
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va gii Abigt vE 48 nho -cha cic s6 hfmg chira tham s bé € ta c6 thd viét cdc D]:nmng
trinh vi phan eia chuyén dong dwdi cae dang sav day. Val bo {it chdn yéu [1]
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1Q = eN.
.\I;;:l + ez & t[c;(xz _ 11) + £l

_ mx, + cgxz -+ haxz = caxy, : {1.4)
va voi bo tit chdn manh [1}

Ifl = EN,’

Mxy + oy 4 ep(xy —x5) =i,

i m;2‘+C2(X2 —_ X1) = —&hzxy- (1'5)
‘trong do, =@
N=1s+ 1@ —riyx —raa(rQ — 5 P

f= Shyx 4T, -9l — )+
- 9(3(,.9_?;1)3 {1.6)

$2, BO- TAT CHAN YEU
© " Db dwa k& phuong. trinki (1. '4) v& dang chudm, ta dwa vioe cic bifn méi 2.7
nhu  san . ‘ : :
x =dcos®, D =wt+ 7 ol =2,
- : M
R S NPT SR
o = csaley —me” Yeos + whyeganind®
N " (e, — mo?)? + w?hi

(3:1)

Thay cac bidu thwe (2.1) vio (1.4} va thwe hi¢n cdc phép bi€n 431 gues hidt
ta cd ede phwong trinh san ddy déi véi bign a2 va 7
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10 = N, -
Cﬂd—a"':--—- i[02(x2 - ‘1) + tlsin®, o {3.2)
dt M . |
d = o g
wa L lea{xz — ;) + fleos®P,
~dt - M .

Trong sép xi thu nhit cé thE thay v& phdi ciia cdc phwong trink (2.2) hing shing
gia trj trung binh cia ching : ’ .
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%“""“- slfo + 1 Q& —rtesll® ~ 2,704,
dA- __EAl e3hs. 4 by + 3usr - w4+ A,
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d?’J Eey o [1 ) ¢alct — me?) J (2.3)

dt 2  {es— mmzr 4+ @*hy
- ; — T
o day 4 = wiuga?,

- Sy kbhae nhau clin ban gia che phuﬂng ttlnh £2.3) va nhitng phuwong trinh
twong tr khi ngudn ning lwong vo tan {1] & chd van téc khéng cén cb.gig tri oy ¥
mi phuy lhunc vio bién A0 dao dong va hién d0i theo phwong trinh the nhét cis
he'’ (9 3) -

Ehﬂk dé-»dﬂe dong du-ng _Lhilc Lhon" a, cliia khdi Iweng M vi téc 46 goc du'nr'-

‘Q_, ‘ehz 16 fo duec zac d]nh tir hé phwong trinh.: Q=4 = 0

PP To# Yi¥,— 1 5’.3_(23 21._Q Ao =i, - . el .. (2-!),
Ay = %, — + hy + 3a50102 “(2:5
0T & L (qg —me?)? 4 wlh] ' ’ (2.5)

Trong mit phing {Qs. Ao), -(2.4) li-duéng cong [2] ¢6 hai nhianh mi cse tibm can
12 truc Ac va Pa-ra-hén '
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2r¥as = v, — a3,

" Ceén (2.3) 1a Pa-ra-bon qﬁay bE 1om vE phia dusi. Giao didm clia céc dwdng eong

1ol trén cho ta cfc gid Iri-ela bidn d¢ dao dong ding Ae vi vin téc.goe L2 twong
-irng- B xéi xem didm nio trong céc gino didm do wng voi dao dong Hn dinh cin thid

. phai Iap phuong trinh bi&n phin va xét sy 6n dink clia cdc nghiém dang. Su phu
“thude efia A, {vi do d6 ao) wao h¥ s6:¢in h, . cingiteong tr nhw trong truwdng hep
‘ngndn . ning lu-ong +& tan [1 1, nghia ba-gid iri A, nhé nbit twong u-ng v&i.mot gid tr
trnno' binh cfia ha. Nhu T4¥» ngUYén tic hoat c‘ténﬁ e ho tht chin & da_}' v_au frong
“drr’ AHE Lhi’ ngubh ning Tuvong VO thm, fhi €6 diew khse 13 vén tée goe cua Bﬁto bi
raing budc bdi hé thire, (" 4)
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Bua vao cac tea db Ei g theo cdng thire : s ‘ - -

Rl T AR Co-
o ) 53__ B 3p = j_E1 "" 10-’" - {2.1)
€ : e
Arong do - I = L L1z = 2 . -
¢yt ep— M wd ceyheey — Mo
. _ .
mf,z = lcq\I Fomi{ey + cz) '\j e — m {cl + ep)l? 4 4 mMed }, - (8.2)
2mM
tz e6 thé dwa hé phuong trii‘lhr(l-ﬁ) ve dang:
fooex,
¥
Loter g =kl lifz)
Tyt wl Ey =k, () 4 szz), ' {3.3)
1 1
= e——, i ———
! +yxi T m M2

bée- nrhlen crn d:znrf ‘dao don" thir nhit vai ti‘ln 50 Wy ta dunb phep Lign &di

‘::J. = 8y 303?31 Ca2 s P C'Oswv* bz sin . ol,
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El ==y 5ingy, ‘Zg ==— ﬂﬁ'%ﬁinwzt + b2 Ty e0% 9,4,
o @, = i+ Y- o {3.4)
{lic phuwong trimbh d&i v bi€r mai ag, P ap, by & 1a

Id = &N,
d&l . s
0y o ky {£, + 1;f2) sin P, =— eky(fy + Iif,) sin <o,
b B :
dd : db, '
35007 ;1 = —ek,y \fl = Ilfz) CQ::?;_; (5 T = £kq (fl T ]g'fg) costlg (3-5)
t
Trong xdp af the nhat la cd cde phwong trinh trung binh héa sau diy
1€ = elra + 7 — rfasQ)® —22a ) — 20424, —2Qr Byl
da = ;
— = —ekyA; {IThy + hy +32sr2Q? —ap + Ay + A4, + RY))
dt
dd
__.i}:.'. = {, (;3-§)
@t . :
da, 2002
- = —tkyd, [13hy + hy + 323r* Q2% - 23 + 24, + A, + B,
_ dt . ’ ) _
dB2 . 2 - 2z (A2 |' )
= '—EkoBz‘[lgﬁg + hl + 3ear? 2% — "y 4 A]_ + 3.3 +- Bg}
dt - V t“‘
tromg dé k¥ hidu: : .
3 o . 2" 3 .3 BT :
A = _"-‘i“aﬁi:.A‘::.=-=="4‘*"’929C5~a-2’ Bs “—",Tﬁfﬁ:ii?r ) o
‘Nghidm dirng: Ay =A =const == 0 Y= = comst'
R Ag :-Bz._:'o’ Q = Q& = ¢const
drwe xdc lii'lh twr Re 'phudng trinh
?'4(7-3 Q3 — QQ. I‘ZA; = {1,
(3.7

Yo T,
th + h1 + 3131‘292 — &y + "'3.1 = Q.

Phweng trinh tho nhél cita hé (3 7y tr ing v&i:phwong trinh (2 4) Cén phuong trinh

thi hai bidn didn Pa-ra-hon [rén mit phing (£1,, A9).

Tuong tr nhe vay ta cé- cie dang dao. déng v.&i -tin.s6 mg-
B pghién ctu. sg- 6n- dink-cia nghider dimng ta Mp phwong trinh bién phi

= gf(y; —3r “39-2 “‘)sz\‘) 302 — 202, r? 34 — GQ 384, — ﬁﬂ.r SBz];
d84, O L 2105Q 1 12 3 ‘ . .
dt —sk]_ {ﬁaj Iy A‘;_ Q T A.-]_ A,l T QI&ISAQ 'E' BA}_ 832],
3y .
dow, 0,
dt L
dSA i : ) 2y .
dt2 = =tkz (hy -+ g + 30 QE Y — &, + 245) A,
dsB? — ' .3 ' i 2.1 ) ) ‘ e e -
—— -—--ikg (hl + lz‘hg-"" 3ﬂﬁir iy —,LQAT};,ﬁBz,
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"trong dé _ ‘ . o ]
e 30 = Q— G, §ay= 4 - AL B, =4 ._<.p;. 3, = -xz, BBy = Bs
' ;ilurrn-g trinh dde trong cia hé (3.8} 1a :

A(A — E)? {(slqle Fon) [e(— e+ ariQfes ar?al) + )\] -

]')"-2 1\123 I4Q Al] =0, ) i (Btg)
E =—¢k, (h1+h, 12+0a3r2§22 v —1-22\")
Vi hé khio sat la 6-10-n6m ‘nén nﬁ‘hxem % = ¢ khoug dnh hucrng dén imh 4n dinh.

C T (3.9) ta suy ra cac. didu kién 6n dmh cua nghiém dung nhu sau (lign chuin Routh — -

5‘Hurvut:e') . ] ' - B
U E <0 hoge byt 1%h, + 3037302 z @ 2AT TS 0,
-r)) 95245 — ¥ — 95dg Qz> 0,

8) iy +20%) AI—TF st os2? 0 - o (3.10)

Cha 7 dén phuong trinh thy hai cda hé (3 /) ia co the vigl digu kién &n dinb
thir mwhit itrong (3+10) dusi dang .

(1F—1%) h, + A7 > (i o (3.11)

Pitn %ién on dinh thxr ba tronv (3 10} cung &8 du'qrc thoa min neu dieu kién thw hai
dwroe -thoa min. D= .

'§ 4. 'KET"'L‘U&N

Trong traréng hop ndu&m ning lucrng gi¢rl mbi, “chc nauyén ‘t#c - hoat- dong clia
bé tit chian domg lwc ého hétu chin vin.con duge gik ~virng., Tuy nhién; o JAY van
_1bc géecna dong co Lho_ng cén co gid tri. tuy ¥ ‘ma phu thude'vio bién d6 dao dong
b&i he thie (2. 4) Che misn 6n dinh clia - daO dong dirng dmge Téc c'tmh boi cac hé
thue (3-10).
Bia “ohi Nhar ngiy 23]9]1988
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1. I‘:’GUYEl\j’ Y‘{‘XN BAO. VE-bo tit chin dong lue. Tap chi Co hec 882, 19820
. %_}GUYE*P\ VAN BINH. Hé ty chdn hai bic tv do chiu kich dong gidi noi- Tap chi
Co ™ hoc, s6 2, 1962, '

SUMMARY

DYNAMIC ABSORBER FOR SELF-EXCITED SYSTEM IN THE CASE OF LIMIT
SOURCE OF ENERGY

. In this srticle ibe behaviour of the d¥namic absorber for {he self-excited
vibrating svstem inp the case of limit source of energy is consideread (fig. 1). It turns
out that the principles of action of the dynamic absorber remzin the anI'le as in the
case of unlimit source of energy [1] However, now the angular velocity of the roter
is nol arbitrary, but- depends on-the -amplitude of vibration 2ecording to the relation
(2:4). The stability conditions for slaiionary vibrations are given Hy (3 10).



