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8N DINH CUA TRUC QUAY CHIU KICH PONG THAM 8O
'DAT TREN CAC O TRUOT

NGUYEN 1Al

HIEU tée gid da khéo, sit dao -dfng tham s6 clla true quay gin mot s8 dia G4t trén cac
g6i twa dan héi khong ding hudng [1]. Trong bai nay ching t6i quan tAm dén mot
{redng hop kha phd bién trong k¥ thuit, dé 12 truc quay gin mot diz 43t trén hai o

trugt. Cic may cé tée dd 16n thu'ong dung 3 trugt, trong d6 6 Ap sudt thiy doéng cla lop
diu béi tron tic dung lén ngdng true. Ching t6i khio siat dnh hudng cla lwe ndy dén misn

khong 6n dinh ciia true quay.

§ 1. TINH TOAN AP SUAT THUY BONG CUA LOP DAU |
BOI TRON TRONG O TRUQT

Xét 8 trugtdai L, ban kish 16t & 1a R, ban kinh ngdug truc 1a r. Bs nhét dong lye
eta 16p diiv boi tron trong s 1a g (hinh 1). Gik s@t ngdng true chin tdi trong Q, khi chua
quay ngdng true ti€p xdc trye tidp véi 16t 8. Vi dwong kinh clia 16t 8 hao giy ciing 16n hon.
dwdng kinb cia ngdng trye cho nén gifte:
chl’mg ludn ludn o6 khe hé va tam S chs
ong truc pdm léch v&i tAm S oc1m 16t & mot

3 14 e. Khi guay ngdng iryc cedn diu vie
khe bf)‘ nay, diu bi ép tac nén ép sult lém.
<hi ngbng true quay voi van tde goc @ dl
ifh, 4p suft chia dAu kba lim, ngdng trye
ning lén. Lacn iy B B irwel Jam vite v6i
dé bai tron ma sat wéto DE thuan loi che
vite zdc dinh Ap suit ching ta dua ra cde dai

lwgng kbdng thd sgayen
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trong d6 H 12 khoéng chch khiong thi nguyén gita 16t 0 va ngong true

I

Hoer Hy — zecos® — xsing,  He=1- cos®

R—r
De giki phuong trinh (1. 1) ching ta gid thiét do léch xn, xitr ditm dang xét d&n cde phuong
phép tuyén va tiép tuyén 1.3 a4 nhd, do d6 v6i dd chinh xde cin thidt c6 the chl ldy chc tir
cdp mot trong dai luong B va trong khai trikn Taylol clia ham 4p sult P tai 14n can (¢,
E, 0, 0, 0, 0). Sau khi bién ddi chuna ta-nhér dwge

P(®, & xu, xt, xn, m)—Pm, E) + Py(o, L;)kn + Pz(fﬁ §)m +

"J R—
+~——P3 (9, &)xn+~—
w ({1} oW

P, ® Xt,

' trong d6 Po, P1, Py, P3 dwoc x4c dinh tor chc phuwong trinh san:

i) . :
»’g (1‘)0) = - o P B .
' 8@ : ]
3 2 2 2
£ Py =3}— (H co3®P Fa ) + a”H cos®P Yo f sin,
g \ ° acp ak%. -
[ 3 9 P, .9 2%p, o
£y = 3[;(;(}{0 sin® . >+ 32H0 sin® . ] + cos@,
£ (Py)= = cosq, 4D

- 3 ' 8 309 Y. 3 3 @
trong d6 £ 13 toan th — ( 11 ) + a® ( H ——~)

3¢ ° 2 8k O »t
Cac phuona trivh (1. 2) duogc 9,12\1 bing phuwong phap phin t& hitu hahb. Phuong phap nay co
nhidu wu viét k& ¢i két qia nhkin duge va thuit todn [3 5). Sau khi giai ching ia nhan

dugc thanh phiin 4p sufit Nu, Nt trén chc truc phip tuyén vA tiép tuyén.- P2 thuin loi
chang ta chuy®n ching sang h¢ tea @6 ¢ dinh oxy va sau khi bién d51 nhan duge

1
Ny =Ngz — — (hux + hlzv ) ~ (k1ix + kpy)
w
1 . ) 4 =3
. Ny = Ngy — — (th& + hgey ) — (kgix + kaggv)
®
Cac k&t qué tinh {odn bing s6 cdc ke s8 hyj, kij ¢ phiin sau, T biku thic Ap suft iy dong (1.3}
: . 1
ching ta nhén thiy cie thanh phin o hij, kij déng val trd nhu thanb phin d¢ tit va 36 ctmg
cfia 1¢p diu bodi trom. Cac thanh phin @6 tit t¥ 1¢ nghich voi van 8¢ géc quay ®© cha trae.
Khi trye quay v&i van i6c ® nhd céce thanh phin nay s& vt 16n. Ditu nay =& foh hudng dée
midn kkdng dn dinh zét sav nay.

§ 2. PRUOHG ﬂm@;ﬁ DALO BONG @ffm TRUC QUAY
P HAT O T RUGT

'

Xét truc quqy ed 46 ctrng theo hai phuwong vubng goéc vai nhau Ta Cq, C2(Cq F= Q)
gan ot d & gitta va dugc Gt rén bhai 8 truwgt. PR thuﬁn ioi chitng ta xét choy¥n aong dis
hé tromg hé toa @6 quay oE’ﬂ Ky hitu toa @6 tim cha dia 12 S, W) va toa do tam cia ®
trogt la S, (Lo Te), d6 lfch tam cha dia 13 (e1, eg). Gia thxét true quay véi van tée goe khony
ddi va bliing w va bd _qua hidu wng cun quay. Trén hinh 2. bidu didn cic lwe hoat va cic luc-

quin tinh the dymg vao ki, Tu nguyen 1y Palambe ching ta nhdn dwoc phuwong trinh chuyén
dong cha hé trong hé toa dd quay ofn.

m (E — 201 — 0%8) + G &~ ) = mer o + mg tos o,
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o Troug phuwong trinh (3.0 Ng , Nyt ap-
- suit thay ddng cla 1op diu boi tron tink trong
he toa 46 0E1. Ching 1a cic dai lwong bifn thiay’
tulin hodn clia théi gian. Chuybn phwong trinh
"“Ef chuyén dbng (2.1) sang hé loa &6 ob dinh OXV,

u khi bign d6i chaag ta nhin dwge phyong

trinh

“ C1+C Gy — L2
ma:'"i-( ! 2 + !

B &
- - cog im}
) 5
2 2

. Cy— Ce '

1* 3 -1 2 i

?33 (@ — x, + 5 sin 20t (¥ — ¥o)
: &mﬁr

4 4

H

= ° {eg cos wt — ez sinwt) + mg
Sy . :

- L3+ Cs C1— Co .
2 Wﬁ% ¢ Foi) my -+ ( 5 + cos dot | (y — yo) +
\ . ) . C1—Ce- o
| 9 - e sin 2wt (2 o) =
RV ‘\1%‘: ‘ 2

= mis? (e sin Wt + o5 cos ®L)
Hinh 2

Cy 4 Ca g —C C1—C
("‘“i + 19 zcoszwt)(a:—xo)+-i—-——2

=

sin2et (y — y,) +

- (hifxo+ hig vl + k11 Te + k12 v, =0

CE ;'()(» {y — ‘yi) A f_l.._.._. 265t ( . y A
5 ! 3 cos 2ot § {y Vol 5 sin x n%

1 - @

ey (hat o, -+ hagave) + kag vy + kazy, = 0
arong 46 (v, ¥) vd (n,, 74! 12 toa ? tAm cda dia va 1Am cha b {ruotl trong hé ioga
dinh oxy, -
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§ 3. MIEN KHONG On PINH ¢0a BE

7

L

D& xdc dinh mign khdéng dn dioh clia hé ching s chi quan tdm dfn phuwong {vinh thuin
At chia ng. Seu kbi bién ddi phwong trivh thoiin nhil cha phuong trinh
iuge phwong trinh duwdi dang ma trén sa

(2.2) ching ta nhin

5 4 e ' .
u -i: (Bo + Bccos2T -+ Bs sin 20 u =0 _ (3.1
rong 46 d4a chim k¥ higu dao ham theo T (T = @) va

=[x, v, =, y, Ton Tol T,
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- 3 2 Cy+ Ca Cy 4+ Co T
i 1 1t il ] {1 11 -—-;—::—-—-» G — - ZGFM' 1]
it m W i) U i} ‘ ) C3+Ca . Cy+Co
o 6 1 8 0 f L s ok
0 it 0 l ] 0 P ~1 ) 0 t 0 0
A= b Iy Bem| 4 —1 ¢ 0 0 0
m 080 e T PO o o K
: w® w®
: haz
0 m 9 0 LIZC;L - 12; ) ) kay fkas
o0~ @ Y 6. 0 0 —a 5
w W
= » B N .
] , o \ L g 4 e g
: Cy—Cy (o= Cy—G Ca=Cy
6 0=y Loy 00 8 S 2
20t w? ’ IOk 2m®
{g—0C {3~C G3—Ca -
~ o0 8 ~%——9—l~ ] J—-—;‘Eg -~ an }_1;‘.(.:_.7. 0 Ca 9_1_ 0
Be = ) am* 2y Bs = - ow? 9m?
00 4 0 ] 0 00 0 0 0
00 0 1] L 1] N - 00 0 0 0 0
(I 0, N L] i 00 0 0 - -0 0
L0O 0 N0 0 4 Loo o 00 0 .
Nghi¢m ciéia phuong ivinh (3. 1) dwee tim dudi dang
u= eA"E v(T) 3.2

trong d6 v(¥) 13 ham tulin hodn chu ky 27 cha 7. Khai tri%n v(Z) thanh chudi Phurie

oo
v(¥) = > (vkeosk? + wisink?) «
' k=0 '
v& thay vio phuong trinh (3. 1. B nghi¢m 13 tuln hodn thi trong xép xi thtt nhit cdc hé
s8scfia cost va sin¥ phii bing khong. Tir 6 ching ta nhin duge

1 , i
Avi+ Wi+ B,vi + — Bevy + — BsWi= 0

wd 2

, : i I |
AWy~ vit+ BoWi= == BeW1 + = Byvy = 0
2]
hofic dang ma {rin

E + ”‘1— Bs Vi o
2 } =0
AE 4+ Bo — —Be Wy
2 -4

Ditu kign cin va di d& nghidm vy, wi khéng tim thwéng 14 dinh thée che he 58 cha ching
phii bing khong, nghia 13

1 1 !
ﬁ:kaz + B, +~— B, E 4+ —B |
i Y o
E 1 4 E 1 o= 0
i —E 4+ =B, RE+BO-7T—B¢;

9 8 A

To 46 nhan thiy ting A 13 8 ridng cfia ma irdn.

1 1
E‘ Pﬂo “' e Bc E + — Bs .
i 2 - (3.3)
5 — i m— B Bo — — B.
. 2 : 2 ]
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Nghigm (3.2) cta phwong irinh (3.1} 12 Bn dinb néu moi s rieng A: clia ma tean (3,3 cés
phin thwe am, T ds suy va chuy®n déng cha he 13 On djnh née moisd rigng A; cé phin
thye am. Trwong hop do chl co mot sé ricng A; ndo dé ¢6 phin thuc dwong ihi chuyen Etejllu
chia hé 1a khéng &n dinh. Viée xée dinh bién clia mién khéng &n dinh gip phai khé khin
trong tinh toan 124 ma trin (3.3) c¢6 cfp kha cao. Tuy nhién dimg may tinh dign tlr cé thy
khiic phye dwge khé khin nay. Baitoan trén c6 tht m& réng cho truomng hop truc quay gin

I3 Y

. nihigu dia dat trén cédc 6 truwot va ¢ quan Am dén hidu Gng con quay.

§4. TINH TOAN BANG SO

o

, B¥ minh hos ching ta xét mot vi du. True quay c6 chidu dai I = 1m, dia gin & gitra trye
va-c6 khéi lugng 13 100 Kg, chidu dai & trugt 12 L = 0,125m, ban kinh 8 treot1a R = 0,04m, 44
- A . .— — 01 A ry A . '

- lgeh R — 1= 410777, @6 nhot dong lue efia lop

71 ‘ ) ddu béi tron 1a » = 0,601
A, N . Mién khong on dinh trén hinh 3, phu.
&4 thudc vio ty s8 v = Cy/Ce o
a5} Tt hinh vE ching ta nhin thdy réng mitn"
‘ khong on dinh cing m& rong khi ¥ cang nhd, tae
46 13 khi 4o cttng theo hai phuong vudng géc khac
nhau cang 16n. Khi v =1 (C1 = C2) thi midn khong
&7 on dinh suy bién ihanh van téc t&i han w,. Khic
voi trudng hop true quay ddt trén cic gfi dan ™
46 ‘ hdi khong ding buong, & diy chi c6 mdt midn -
: a¢ khéng &n dinh twong Gng v&i vén 8¢ t6i han
T cao hon. Con mién khong v dink twong ting!
EE véi van (8¢ t61 han thiap bi tit di do cic thanhk-

100 268 JHG 480 SG 599 785 phan do it ctia 16p diu boi trom ang voi van

. t8c t¢i han nay theo nhan xét & trén 13 rit lom.
Hinh 3 ’

Pia chi: o , ' Nhén ngay 1/11/1980 2
Bai hoe M6 dia chdl ’
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Stability of a roter sxcited by parameter and bedded on two radial kearings.
TFhe paper deals with the guestion of stahility of a rotor bedded on two radial bearings,
where the effect of the oil film has been {aker into consideration.




