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Zi= X;+ 1Y (j= L2), F= Fes iFy, o= mL1
mi NRL| R|? L |* W5
W_[2+m2]g’ °" W[5] {ZR]’M_ % °
0—Sommerfeld , R — (m), L — (m), N— .
[10]-
2



553
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2) R
1 EC : 1)
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A double = X max — X min, ( 3)
L.r 2 a L( 2 2 ]
Vms = JT OU(t)dt— Jz 1+ v2+ .-+ va| =
[E(atets adede cr alod) - (4)
1 IEC )
@/ ( r/min)
Adoble/ Pm
<1000 1500 3000 3 600 26 (00
75 50 25 21 12
( ) 150 100 50 4“4 20
2 1503945 300 kW, 600~
12 000 r/ min ,
2 ISO3945
0. 46 0.71 1.17 1.8 2.8 4.6 7.1 11.2 18.0 280 45.0
v,/ (mm/s)
2.2 —
1) ,
2) , ( ) ;
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1 R 1
: (o= 1):
x = e+ asin( ¥+ @) = e+ asin, x>= acosh,
X =- a(ﬂzsine, dx = acos0d0,
T 2 2 2 2 2 2 2
_ e a @ . _J'”'u. _ a9  a
Aa= de>oxdx— J.T” > sin20d0 o 2 sin20d 0 = > = 5 (5)
2
Q double
Ag= S D, (6)
Ag= Vim ( 2). (7)
2.4
Fu
1 1, T Fu
f(Fd— Fb)duz Aine— Adec= 0°
A e = I(Fd— Fb)du> O(Fd— Fb)du
A dec = J‘(l"d— Fb)du< O(Fd— Fb)du
° N A-'i = Ainc: Adec ° N Fh_
s Fd_ , U *
2 2, 2T Fu ,
.¢.(Fd_ Fb) du = Ainc(2)_ A(IBG(Z) = 09
A ne(2) A dec(2) . A1) = Ane2) = A dec(2)
3 no, T, Fu
f(Fd— Fi)du= Aiin)— Adectn) = 0,
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Acr> Acr_ A-'i( Acr_ Atv,)
. Aa= AT( Aa=An) . Aa= AT( Aa= AD)
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R R' .
W= min( by, B, oy By, ooy By)e (9)
3
_ (D :mi= 3kg,mo= 0.7kg, k= 11.3 4 MN/m, 6= 250 Hm,
D=30mm L= 10mm M= 0.05Pa*s, A, = 0.003 872
n= 4~ 5kr/min (P= 0~ 0.6)
. (2) .
s CPAC .
f .
3 p .
3 P
n/(r/min) p 51
4100 0.1 1 - 4. 50%
4300 0.1 2 - 55.37%
4 500 0.1 2 - 73. 2%
4700 0.1 2 - 78.19%
4900 0.1 1 - 40. %
4200 0.05 1 46. 0%
4 400 0.05 1 50. 2%
4 600 0.05 2 33. 4%
4 800 0.05 1 56. 87%
5000 0.05 1 59. 06%
2~ 6 P= 0.1 , _ . 2
6 n=41lkr/min n= 4.9k/min .

i > —

3, 4 5 n= 43kr/min,n= 4 5ke/min n= 47 ki/min 2
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Safety Margin Criterion of Nonlinear Unbalance Elastic
Axle System

CHEN Yushu', LI Yinshan"?, XUE Yusheng’
(1.Department of Mechanics, Tianjin University , Tianjin 300072, P. R. China;
2. Institute of Engineering Mechanics, School of Mechanical Engineering,
Hebei University of Technology , Tianjin 300130, P. R . China ;
3.Nanjing Automation Research Institute, Nanjing 210003, P .R. China)

Abstract: The safety margin aiterion of nonlinear dynamic question of an elastic rotor system are
given. A series of observing spaces were separated from integral space by resolving and polymerizing
method. The stable_state trajectory of high dimensional nonlinear dynamic systems was got within in-
tegral space. According to internaional standard of rotor system vibration, energy limits of safety crite-
rion were determined. The safety margin was calculated within a series of observing spaces by com-
parative positive area criterion( CPAC) method. A quantitative example calculating safety margin for
unbalance elastic rotor system was given by CPAC. The safety margin criterion proposed includes the
calculation of current stability margin in engineering. This criterion is an effective method to solve

quantitative calculation question of safety margin and stability margin for nonlinear dynamic systems.

Key words: unbalance elastic rotor; safety margin; comparative positive_area aiterion( CPAC); bi-

furcation and chaos



