
ON DJNII CUA TRl)C QUAY CH~U KiCH DQNG THAM SO 
. D,! T TREN CAC 0 TRUQ'T 

N HIEY Hlc g~i~. c1a :.hao,,sat d~o dgng tham so, ctW tq:~ qu.ay gi,n m¢~. so dia <19.t tt:en cic 
go1 h_ra .wm h01 khong dang hm'mg [1]. 'Irong ba1 nay chung to1 quan Urn Ltcn mC.t 
tru('mg hqp kha ph() bien trong ky thu~t, a6 la tr\IC quay ·gifin m{Jt dia (1~t trcn hai .0 

tr u:qt. Cac mtLy c6 tOe lt<) l6·n tlmong dung 1li tru:9·t, trong d6 c6 fip suit thuy d{mg c\m l<'rp 
da u hoi trun tac dlJllg len 1) g6ng tqll~· Chtmg t6i khi'w s:H anh imi'mg c{Ia lT;re nay den mien 
kh6ng on djnb cua tn;tc quay. 

§ 1. TiNn ToAN A:r suiT THirY DQNG cuA L6'P nlu 
BOI TRO'N 'fRONG b TRUQ'T 

XH o truqt d;\i L, ban kinh 16t o la H, M.n kinh ngoug trJJc la r. D9 nh<'>t d<)ng lt.rc 

.e.lia 16·p da u b6i tran trong · () la j..L (hinh 1). Gia s1"!· ng5ng tr1,1e chfu tai tr<;mg Q, khi elm a 

quay ngOng tn~c tifp XllC tn.rc tiep v<Yi l6t (). Vi dtn'mg J.::inh cua I6t () hao gia eilng l<m hun 

Wnll 1 

1± 

dt<\'mg kinh ci!a ngong trvc cho nen giihr 
ch\mg Jacm lu6n c;6 khe ha Y:l ti'lm S ctlli 
nglmg iflJC nlm l~eh veri tilm So CllH. lOt () m¢t 
<.1·n:p1 h1 e. Khi quay ng6ng trve ct'on dau va" 
khr hi)· nay, dau bj ep t:;to nen ip sutit ltrn. 
h.:J1i ng6ng trve quay vt'ri Yi~n Fie g6c <•l c1i'1 
.tf.··n, 3.p sutit clia d~u kh~l li'in, ng6ng tr1p~ 
(lU(re n!ing len. J.l1c n~'Y 0 tru·qL .ha£<I vi~e -y('ri 
ch6 d¢ .blii trO'n ma sftt u6t. De thn lqi eb.:t 
>i<\c xt'ic djnh ftp sufit chung ta dua t'') c:ic "f:rti 
l~rr,-n1;:~ kh<>ng Lhir ngnJt}TI 
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f)e giai pJnwng trinh (1. 1) ch(mg ta gilt thiet d(l l~ch Xn, Xt tu dihn dang Xet Gell C:iC plmcmg 
pba.p tuyen va tiep tuyen B. du nho, do d6 v6i d¢ chinh xac can thiet c6 the ch'i lay cac tu 
cap m¢t trong n::).i luqng H3 va trong khai trien Taylor ciia ham ap sufit P t~i lan c:!.n (Cf', 
G. o, o, o, o). San khi bien doi chung ta nh$-P. dugc 

P(cp, ~. Xu, Xt, ~n, ~t) = Po('l'J, G) + Pt(<p_, ~)Xn + P2(<p, ~)xt + 
2 · 2 R- r · --

+-P3 (<p, ~)xn+- P 0 ((j), G)Xt, 
w w e(A) 

h·ong d6 Po, P1, P 11, P3 duqc x:ic dinh tu cac phuang trl:nh sau: 

£ (Po) = - o I-f o ' 
llq> 

(1.:!) 

Cae vhuong trl.nh (1. 2) duqe giai biiog phuang ph:ip phil.n ttl: hfru h~'n. Phu:ang ph:ip nay co 
nhieu m1 vi~·t ke ca ket qi'w nhf).n duQ'c va lhu:'l-t toan [3, 5]. Sau khi gilti chung ta nh~n 
c1UQ'C thanh pM.n ap suat Nn, Nt tren cite tn,tc phap tuyen va th:;p tuyen. D~ thu~m lqi 
ch\mg ta clJUy'~n chung sang h~ tQa d(l eo dtnh oxy va sau khi bien doi nh~n dugc 

1 ( . Nx =Nu:- -· hnx 
(lj 

(l-.3) 

Ny = Nsy - -:- (h21~ + h,2Y ) - (k!elX + k2~:d 

Cac ket qua tinh to!tn bang s6 cac h~ so hij, kij a phan sau. Ttl: Litu tht'rc ap suat H:ruy d(>ng (1.3) 
. 1 

ch(mg ta nh~n tM_y cac thanh phlln -;.;· hij, kij d6ng vai tro nhu thanh phan a(> tat va d¢ CUBg 

c.ua h'rp dau b6i tnm. Cac. tharth phan d¢ tll.t ty l~ nghich vui v(tn toe g6c quay w cua tr\t.:. 
Khi tn]C quay v-6-i v$.n toe uJ nho eii.c. tbanh phan nay s~ r:H ian. Dietl nay se anh hm:Jng d~Yl 
mien kl?.{Jng bn c1}nh xH sate nay. 

IUO 
ItAI 0 TRU'Q'T 

Xet tr\1C quay c6 c1(l eung theo hai phuO'ng vuong g6c v6·i nhau l.i> C1, C2 (Cl + .) 
gan m(lt dia b gifra v:J. duqe d~t trcn hai (} trugt. D'l'! thu~n igi ch1mg ta xet clHJy~n d¢ng'6 
h~ trong h\o t9a {]_() qlwy os'T]. Ky hi~u 1Qa d¢ tilm cua dia la S (~, 11} va tQa d(l tftrn cua tl 
truql la So (~o, 'llo), ti¢ l¢ch tam cua dia la (et, Cj~). Gia thiM trl!C quay v&i v~n toe goc khOqg 
doi V~- hang (;)) va bo qua hi¢u 1rng c~,n quay. Tr~n hl.nh 2.' bi~,u di~n eac l\fC ho~t va cac h.H . 

qu~u< tinh Htc d1.;mg vao h(·. Tir nguyen ljr Balam.be ch\mg t:a. nb~n duq(' phuang klnh chui~w -
'1¢ng cua h¢ trong h¢ t<;>a d9 quay o~'Jl. . 

lllil (~ - 2w~- ttl~~) + c! (G - ~.,) = m eJ to2 + ~Jng C05 wt, 
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oxy, 

.. 
~tjr.] (~ -l;- -l- C::z ( IJ -· 

Trong phtwng trinh (2. U N ~; , l~11 lit {q, 
suiH thiity ugng ci:ia l6'p dil.u hoi Iran Huh ti:ong 

h$ tQa di} O~fl. Chung la cae a'!-i hrqug bien thif:u' 

tuan hoan cua thai gian. _Chuy'h< plnwng tdnh 

chuy'~n d(>ng (2.1) sang h¢ lQa co tilnh oxy, 

sau khi bien aN chimg ta nh~n !hrqc plnwng 

trinh 

(X 
. + Ct ~ C2 

- x") 
2 

sin :1•..tlt (y c- y 0) 

= m (lJ
2 h~1 eos wt - e2 sin 'JJt) + mg 

·· (' c1 + c2 c1 - c2 ) rn y + ·--T-"- + 
2 

cos ::lwt (y-;-- y0 ) + 

c1- c2 · ·+ sin 2'vt Cr - x 0 ) = 
2 

(
ell + C2 c1- cz ) c1 - c2 . . . -2 + 

2 
cos 2wt (x - Xo) + -

2 
sm 2rot (y - y 0 l + 

. 1 . • . 
·-;- (htt ~"t; o + h12 Yo) + k11 X 0 + k12 Y 0 = 0 (2.2) 

.( 
Ct+ ~ + C:~ - C2 , ) . - C1 - C2 . , · . 

~ cos Jr~t (y - .\'o) + --·- sm 2c.:tt (a: - xl])) + 
~ . J 2 

f.le Kii.c mien khbng 1:ln tljnh dw. h$ ch1 quan tam cl:en [dnh Hmr,n 
cua no. Sslilli ll!.hi hi€n d(ii phuO'ng tri.nl-1 i:huan nMH cua phuong trinh (2.2i chung tv nh:}n 

phtJtorJJlil!i tll'nnh du·bi d:;mg ma tri).n sau: . 
u + (B 0 + Be cos 21.' + Bs sin 2T) u = 0 uu 

fOUg do di.~ij! c!lil@i,m Jk}• ht~U d\1-'0 ham theo 11' (1 = lOt) Va 

U = [;, ;, X, y, Xo, Jo]T, 
~1 ·- -X - -] 

B"' = A - B'il. Be ""' A Jlc. Bs = A Bs 

I) 



,.. "' r c + C2 1 ), n ~ ~ II' H 'il ! f~ () 0 -· .0 
:i ru i 

I (J m '1.1 0 0 0 C1+C2 Ct+C~~ 
0 0 0 (I 

0 () 1 H 0 0 ' 
0 0 0 0 (} '-

A= 
h11 hu. 

Bo= 

m () 0 n ·;z-· .. w2-

0 n hn h22 
0 m {q~2- --.-, 

(o;~ 

, 
c1-c2 C:1-C1 I 

I 0 o-- 0 0 
2!))~ :~((~n 

' C:~-Ct 
0 0 0 0 

c1-c2 ---,--

Be = 2m2 2·~~ Bs -
0 0 0 () 0 0 
0 0 0 0 0 0 

l 0 0 0 0 0 0 
() 0 0 0 0 0 

Nghi~m cua phuang trlnh (3. !) duqe tim drr6i d~ng 

u = eAt v(f) 

-·2w2 ·- 2ill1 

-! 0 0 0 0 0 

0 -1 0 0 0 0 

k!l kt2 
(J 0 0 0 u/~- (1}2 

kn k2:t 
0 0 0 (I -;:c (1}2 

r ~~-·Ca_ c2~c1 

I 0 n 0 0 
2~.u2 2W2 

0 0 
c1-c2 

0 
C2-C1 

0 
2w2 .2(lJ2 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 () 0 0 0 0 

trong il6 v(t) la ham iultn hoan elm ky 2Jt cua T. Kiwi trien v('t) thanh chuoi Phurie 

·v(i') = 2 (VkCOskl: + vVksinkf) 
k=O 

1 

(3.2) 

YR thay vao phuang trinh (3. 0. Be nghi~m la tuan holi.n thi trong xap Xl thir nMt cac M 
s6;;;c1h cost va sin~ phai lbl'i.ng khong. Tl'r d6 chung ta nh~n du:qe 

~ 1 . 1 
'I.Vl + W1 + B~v1 +- Bcvl '+- BsWF:: 0 

+ .2_ Be 
2 

2 2 

1 
E +-Bs 

2 

:Di\)l.,J ki~;n can v:l d(l (lte 111, w1 khOng Him thucrng hi t!inh lh 1rc cac h~ so d1a chung 
phlii hKng rfl 

I AE + Bo + .]_ 
I 1 

2 

I. - E +~B. 
2 

Ttr [t6 nh~n Ua!lty :di.ng ). J.a so riiing cua ma lr~n. 

fB. 1' 1 l I •o -t- -Be E + - Bs 
l 2 2 
I · t 1 

I. - E + - B, Bo ·- - B~ 
~ 2 2 • 

(3.3) 
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:\ghi.;m (:}. 2) ei:!R lrlnh (3. 1) l& C>n nhl lllQi S•) ci'w, ma tr<).n (:J. ::;) co 
phan anL Ttl" do suy l'R chuyt'n di)ng etlfl la on djnh neu mQi 80 rieng )..; e6 Dhan 
ihl!c am. Trw3ng hqp du. chi c6 m()t so rii:-ng Ai n~w c16 c6 phiin thvc du:cmg thi ~:huy~n (li'Jno 
etta h¢ Lt khC:•ng on djnh. Vi~c xt'w ('itnh bien ciia mien khbng (\n il:jnh g~p phai kh6 ki1 a~ 
trong linh tofm la rna tr~n (3.3) c6 dip kha cao. Tuy nhien d!'mg may Hnh di~n tu e6 the 
khac pht_IC duqc kh6 khan nay. Bai to~m tren c6 lh~ mo· r¢ng cho truong hqp tr\lC quay gan 
nhieu d!a di;tt tren cac 0 tnrqt va co qu::m lam den hi~u (rng con quay. 

va c6 

§4. TiNH TOAN BANG so 
£)("; minh hq~l ch (mg ta x(:t ID(lt vi cl~. Tr\IC quay c6 chieu di'ti l = 1m, dla g:in a gifra lr~u.~ 

kh6i hrqng la 100 Kg, ehieu \.Uti t truqt la L = 0,125m, b~~n kinh () truqt Ja R = O,O,lm, do 
l~ch H- r· = J.1o-om, 0:9 nh&t dl)ng h:rc cila l61~ 
dau hoi tran Itt p. = 0,001 

Hilll! 3 

Bia chi : 
IJqci hr;;c 1Hi5 dta cllfil 

• 

I Mien khOng on dinh 
thuc)c vao ty s6 v = C1/C2 

lren ~1inh 3, phv. 

Ttl: hinh ve ch{mg ta nh~n thay ding mien 
khong on dinh cang m& rc)ng khi " c:'mg nho, tU:c. 
la .khi de) Ctrng theo hai pbrrang Vuong g6c khii.c. 
nhau cang l&n. Khi V = 1 (Ct = C2) thi mit\n khon{ 
on dinh suy bien thanh v~n t6c t&i h:;m ttl0 • Khac 
v6·i tnr<'rng hgp trJ;~c quay d~t tren dtc g6i dan ' 
hoi khOrtg Clll~1g hu(mg, a day ch1 co lDQt mien 
kh6ng on cUnh tnang U:ng v&i V~Ll1 t6c t6·i h~n. 
cao han. Con h1ien khong 1'\n djnh tuang 1mg ... 
v&i vi)n t6c t6'i h~n thap bi tilt di do cac thanh 
phan di) t:it c:l1a l&p dan hoi tnm l'mg v6·i · Y{\.n 
toe t<'ri h~n nay lheo nh:;tn xet (y tr("n 1a r~it ](rn. 
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SlJM?\IARY 

Sta!&Hity of a rut~r excite:{ by para,rrrete:· and hedrle!i on two· r&ll!iill !r>eal'i:ng:5. 

The paper deals with lhe question ot stahtl of a rotor bedded on two nHii>tl bearings., 
-where lll!e effect of t11e oil film Jw.s been fakcu irtto considE<ration. 


