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·'EO TAT CHAN DONG Ll)'C CHO H~ TlJ CHAN 
TRONG TRUO'NG H()"P NGUON NANG LU'(TNG GH'HN(H 

NGUYEN VAN f).t).O 

B<li b:io ae· c$p dtin hol).i: dQng .cU2 h¢ Lit chan d:¢ng h,rc trong b¢ tl! chan -khi 
ngu0n nang Juqng gi&i TI¢i._' Mi:ic d3.U ·xuat hi~n nhfrna ·J'3ng bn¢c vetOed¢ va- sv thay 
dOi rn i2n &n djnh dla d.ao _dQng~i!l;irn.g, c~c _-nguyan lj ~_hoq.t dQng ella b¢ tilL-chin ·ve -ca 
ban van trrang t-11 nhir t_rong tnrt'1ng bwp nguOn nang lrrgng vO t.?n· 

--. § 1. ~HUO"NG TRiNH ·CHUYEN ·.D()NG 

H~ cO' h9c bi~u dien tr~n hinhJ v6i.lLia--_kh6L lugng dao d¢ng din d~p ~t·-v~ 
. m I~ kh5i lrrqng ciia_ b¢ ttH chan d¢ng llfc. drrwc m6 t<l b'&i cac phuang trinh·sau d:Ay: 

I~ = L(~}- H (9).-.fT, 

·M:,:~ + c1x1 + c,(xr---xz) + h1~1 = T, 

r?~z -+- cz(x 2 -- x 1~ +- h2;2 --=- 0, 

(1.1) 

trong i!6 L(~) ta mo .men quay- cua d¢ng co, H(~) m6 men can chuy~n d:¢ng quay. L1;rc 
-··can T_:phiit sinh t:.:.i a:~em t-iEip_ xlic gifra M vfi bang chuy~n, phv thuQc vio v~n tOe 

-· . . 
tuang. ti6i ·u = -v- X1 = Tq? - xl· Va. duqre- gi2. ihiet li c6 dsmg 

T(u) = T
0 

- a 1(u -- uo) + a,(u -- u.) 3
, 

-'To, (l~ ]! cac b3.ng s6, !Xi > o. 

-Gi3. thif!t them ding 

~i B cic h~ng s6 duang 

J)ua vao c§.c k}- hi$u 

1 
'"(o = f3o -- ~tU.:~ -: rTo, 

r 
.y1 = r 2z1 - ~1 

(1.2) 

v--i!. gi3. -:lhiet ve dQ -nhO -CUn c:ic s6· h.;tng chiTa tham sr~ h2 e; ta c6 the vi~t c:ic pbucrn-g 
trinh vi phan etla chuyen dQng du6i cite d:;mg sau day. V&i b¢ tilt chin yEu [t): " 



rQ =oN. 

IDXz + C1X2 + h2X1 = Cl:!p 

vi v6i b(> till cMn m')nh [!] 

ID =eN, 

11~1 + rl !1 + cz(xl - x2) = c-f; 

m;z + c2 (x2 - x,) = -<h,;z, (1.5) 

trong d6, Q_= 9· 

N = '(o + "(1Q- r"J_~ 1 -r"3(r0.- ~1 )3 

f = '-h1 ; 1 + T. ~",(r£1- x;_) + 
+ "'( ,.Q- ~~ )3 (l-6) 

§ 2. B(l TAT CHAN . Y~U 

Eink 1 

D~ dtia h~ phucmg. trinh (i. <) vi! d~ng chn:&ri, ta dua ·V"ao cac bi~n mai o., 'IJ 
nhu san : 

:x = :icos$,.- 4»- = C:&)t_ +· '7}, 
l c1 

6J =--· 
M 

. ~2a(~; _::mw2 )eo•~+c.>hoo;asinW 
Xl = - . 

( c2 - mw2 ) 2 + 6J2b~ .. 
(~1) 

Thay cac bi~u thiic (2.1). vao (J,i) va th;rc. hHn c~c phep bien db! ~en hl'@t 
ta c6 d.e .phuang trinh san. diy' dOi v6i bi!n ~ Va. 1J 

!0 = oN,. 

da e 
w-=- -[c2(x2 - "!) + f];in4', 

dt M 
{2.2) 

Trong xfip xl thii nhit c6 th~ thay v~ ph:l.i cua cac phtrang trinlo {2.2) hina nhftna 
£i:i trt trung binh ella chlmg : 

!dO . · , 3 
-- = <["( o + l1 Q -.r "~ - 2r'ilA], 

dt 



. d 1) 
"'-~--- = 

dl 

a~ "3 l 2 
dty A =--t.) 14,~. 

4 

.1 S1,r khS.c nhnu c:1n hiin g1 uu cite ·phuong trinh -~2.3) ·:va nhfrng phuang t d nh 
luang tv khi nguOn nang hrqng vO l;ln {1] (r chO v*n t6c k.h6ng c@n c6 .. gii tri tUy j 
mi ph1,1 thut)c --v:lo Lien d:(l dao d¢ng va biEn d0i thea ··phuCr:rig trinh thir nh::il cU .. 
h((z;s) · 

_•;c-··· -·Ri~n-_:d-t? .. -il-no. JQng dkrng.Jihic kh6og a. clin khtii lcr~ng M v~ t6c d¢ goc dlt-n~-

fi.o'~_:-cU:i·r·o to .du(jJ'C xac djnh tir h¢ ·phuung tJ"inh.: Q ·= A= 0 

----- ,-o~(-0 ~ ''(1 Q~ ·- r•O'.-~Q~ - ~r-~il.Ao --=-~0 
- .. 2 . · · t ezh, Ao = "1 - · 

· (c 2 ---rncu
2)~ + w2h~ 

Trong m~t phil.ng (Q.; Ao). · (2.4) la-duimg cong [2] c6 ho.i nhanh mi< de ti~m 
H. trvc ·A.o y<\ Pa-r:o.-h6n 

2r;2Aa = y1 - i·4.o:~;. 

(2-5) 

CGn -(2~5) li Pa-ra-b6n q~ay be rom v? ·-phia dtt&i· Giao diem ella dtc- duiJn.Q: cong 
nc)i tr~n chota ca.c. gia lri--cila blen d:¢ dao d¢ng dirng A. vi "*D t6~.g6c .D~ tuong 

-Ung. -Be xei. xem a:H~m- n8.o tr0ng cac gi:lo di~m d6 trng -v6i dao d¢ng .()n _dinh c:ln th.H~t 
.-phii 1$-p phucrng trinh big;n _phin vit xet st;r <:m d!nh ella cac nghif!:m -d-Knb· Sv phi). 
-thuQc ella Ao (v~ do d6 a·o) :vao· h~- .S6-~C3-n ili 2 ciln:g·-~hrang ·t~r -n·hu trong, t'nr&ng hqp 
~ngn?m.nling lrrgng -v6 t~n -[1), ngqra h·-gi:i ir! ~-\0 -nhO nhat tuang irng v.Oi..mQt gia trf 
trnni_. binh ella h2. Nhu -'V~y, ·nguy~n tilc~~ho~_t d¢n~ ~c'ii_a_· bt) Uh ch:in & dl_y-·;icin tuo·ng 
'tV' rttiit~.khi nguOi:l nang "-luqng y,y.:rt.n, ::thi c·o d-i·en· .kh:lc I:.l V4n t6c .gOc :cua ~R Oto .bj 
r:ing bu¢c bl:ri b~ thlrc, (::4) 

M. Bl) TAT CHAN M~NH 

Bu:a. v3o cac t~a d¢ -~1 , -~::! -theo c6!1g thlrc: 
f '• . 

:\1 := -~_;_ + --~2'· :\2 = ~~~1 '+ ~~;:. 

--lrong dO 
c2 c2 

11.::= ,12= ' 
' '{2 .+ '1% e1 ·-r- e2 ·- lt w 1 .-c1· -c2 - l~ cuz 

-
1
- lc 2M+,m(c1 + c2) 'FY(c2.M- m (c1 + c,)l2 + { mMc5), 

~\l .· . 

ia c6 the dua h~ phuang trinh (1.5) ve d~ng: 

i n--=-e: N, 

(3.1) 

(3.2) 

De··nghif=ll clru ~gng dao dQng thlr n!utt \6'i tA-n -s-6· ~i. t:.1 dlmg pbep Lien dOi 

:~:1. -= -:.1. c·;~lfl~,- "t2-= -~-e~~t-,+ -h2- fain-.-.~21, 

: 10 



I i 

;1 =-;;~lwl ~in1l(r, ~2 =- a2·W-:J:sinw:t + b2 (c)1eo~ w2i, 

~1 = W1t + t!Jr· 

-c~e ph_uosg_ trinh dii -vfJl hiCJ!; mCri a. 1 , ll'p :a!l' L:;: ,se Ii 

rQ = e;{, 

k1 (f, + !1 f 2) sia '!'1 , w, ~ =- <k 2(f1 + l,f,) sin <u2 !, 
• d! 

Trang :-;;.S:p :~:1 thlr nhilt la c6 dtc phuang trinh trung binh h6a sau aa.y: 

16. =elY a + Y1il- r 4X303 - 2.0r2 A1 - 20r2.-\ 2 -- 2Qr 4 B~, 

dA, = -<k1 A1 [J~h 2 + h 1 + 3~Xor20.2 - oc, + A1 + 2(A2 + R,),], 
d! 

do/r. = 0, 
~~ 

_d_A_,_ = -ek.,A-) [Iih;a + h1 + 3a31·2f.!Z - ~i -t:-' 2Ar_ + A:: + B2]_, 
dt - -

d82 . [ 2 + + • ..... . .,!, .+ l -- = ~ek2B2· l 2 h2 h1 ·3K3r u - «t_--l~{.iA 1 · A.2 +· B~-, 
dt . ~ 

tro•~-- d6 kj" hi~u : 

Ar ='A: =-·-co·nst·+ 0;· t¥i"=-~- =- const· 
A2 =B2 __ =·o, fl=,Q .. = const 

liu~c x~c d~:ah tll A~ phuO'ng trfnh 

Y .. +-y!Q.e- r 4et3 D.~ --211. r 2 A.i = 0,. 
" . . '"2 1 1h~ + hr + 3::t3r ~>t- 0 - «1 + Al = 0· 

(3.5) 

(3.6) 

(3.7) 

Phv•ng trinh Lh fr nh:lt ella h~ (3.7) -tnlng YCd phuang trinh 
thU hai bit~U dien Pll.-r:~.-hlm tr~n m~t ph&ng (0,.., A~). 

(2.i). Gin phuang trlnh 

Tuang -t'Q:'-- nhu v?Y ta cO- d.e d~ng .. dao. d:Qng v.6i .tan. &61t'U:2·-

&e. nghion cuu. Sir on d~nh· ci\.a nghi~m· dlmg· ta· l~ phrrang trlnh bUn.pbA n 
ctSD. 

I--·~ <[(y1 -sr•o:,Q!-2r2 A~) SQ- 21l.r1 ~A1 - 20.r18A,- 2il.r1~B2j, 
dt 

<iSA, 
--·- = -ek1 

dt 

d8o/r = 0, 
dt 



· trong d6 - - - _, "--- _____ , ---
OQ = .Q -· Q

0
, 6A 1 ·= A1 - .-\~. S~1 = Y1- ~i· 6"\z = A.z;· ·SB:!'---= 132::--

trinh di;ic trrrng ciia h~ (3.8) Lit : 

1-(l-- EJ' i(<k1Ai + J..) [<(- 1'1 + 3r 4rlzo:; +~2r2A~) + l,]-
- 12s2 k1~3 'r 4f!~A!j = 0. ~ 

Phuang 

(s.9) 
E = -_Ek 2 (hi-+ h~ 1~ +_ 30:.3 r 2i1; - rxl + 2A~) 

Vi h& khio sat H o·-I_6-n6m ·nen nghi¢m /, = 0 kbOng 3nh hu&ng dEn liX:h On djnb. 
TW (3.9) ta suy ra c!l.c diCu ki~n On_dtnh cUn nghi~m dl!rng nhu sau (lii.u chuan Routh

, Hnrwi tz): -

1) E < 0 ho0c h 1 + l~h:: + 3ct.3i2..QJ ..:_ al + 2Ai'> 0, 

-'~)-.2~2~~~--- ~(~- g~4o:s Q~ > o, 

8) (k
1 

+--2r'2) A~- ·yl. +- 3r4 o::D~ >. o. (3.10) 

ChU Y: den plmang trinh thU bai c'lb. b¢ ~3:7) la c6 .thi! Yiel Uieu ki~n On a:~nh 
thtr nb:H trong (3•10) duCri d~_mg 

(li- li) h 2 + Aj > o. (3.11) 

Bieu ki~n On d:!~~ th_tr_ba trong (3~10)-ctmg_·se.dugc thO.::t man ·.ne.u di~ ki~n !hlr hai 

duqc ·thOa -man. 

Ttong trU-Crtl$f h-qp ~ngu·en ·-:.nang -1 uqng gi&i ·-nQI, · . .-ca-c n·gu_y-~n -Hie· ~o:;tt .d¢ng ella 
b6 Hit chan dOrp> llJC -cho h~-<tv-ch3.n van_ <;-On drrqc .gift --vfrng·~·,.Tqy nhitn; a d<\y ·.v$-n 

.16c o(,c clia o:o~1 cr
0 

co· kh6ng .c0n c6 gia tr~ ._TUy ::}'-rna ·p.hl,l th.uQc"Yio bien, dQ dao dQng 
bbi h~ thiTc (2.4). cac -~ien (>ll ,d!nh ella_ dao dQng dirng drr9c x·ac dinh bCri d.c h~ 
thlic (3.10). 
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SUMMARY 

DYNAMIC AllSOR!lER FOR SELF-EXCITED SYSTEM IN THE CASE OF LIMIT 
SOURCE OF ENERGY 

In this article ibe beha·dour of the dynamic nhsorher for the self-excited 
-·dbrating system in the case of limit source of energy is considered (fig. 1). Jt turns 
out that the princip]es of action of the dynamiC absorber remain the same as in the 
case of unlimit source of energy [1}· HoweYer, no·w the angular velocity Df the' roter 
is nol urbitrar~, h"¥i·-depencls on··the -a-mplitude of -vibration ~ccording1o the relatlon 
(2:4). The stability conditions for staljonary vibrations are given ··by (3.10). 


