13 2 Vol. 13 No.2
1998 4 Journal of Aerospace Power Apr. 1998

RS PEs o
V231.9 0317
1
,  Wilson- 6, 'Newmark——f__ Fuler Houbolt Runge - Kutta
[1]7 [2] ,
’ ) e
2
Mx + Gx + Kx = (1) (1)
x (10)= x0,x(20) = w0, M,G,K R"™ \ :
X RN sr= re+ I'ng It RN s s I'n RN
(x,x)
[1] ; (1)
1997 5 ;1997 9 * s : 59493700

*oE 28 710049



170 13

v=Hv+ f (2)
x A B
{} N L T (T SR (2
A== M '6G/2,B=M "', C== K+ GM 'G/4, D=- GM /2, y = Mx + Gx/2
(2) :
t)= T(Dw+ lT(t— s)f(s)ds (3)
T(T = exp(T) , T= t - to
r(m ; [ 1] 2"
(v, 2" , t=12", exp( tH) , exp(HT)
exp( tH) 2"
, T
: ( ), H :
[1] %
f [ 251, 1] o f()= fart (far= fu-1) (0= 06 1) 1T (3)

L

wvi= T(tk— tr-1)w-1+ T(t— s)[far-r¥ (fw— fu-1)(t— t-1)/T]ds

+ 't_ ]T(tk - $)f(s)ds

= Tv-1+ Ffue 1+ Sfu+ bi=_bi-t+ Sfu (4)
bie1= Tw-r+ Ff wbn+ \bu—, F = I [1- (s— t-0)/TT(tx = s)ds
-1

Sz_j:—(tk_ )T (e = s)ds , b = C,T(”" 5)f((s)ds

, H T(t)
2" th— fh- 1 , F.§ T )
S w , (4 , vi o f ok, — ,
, ) . (4
. (4

Vi A An X1 0 Suu Si . b
V: = - - N fn: N S = N b =
V2 Az Azl | x2 fn2 S S2 b
P . | x2 - - N
T oxl= , x2= , x1 R ,x1 R!
x1 x2
. [ I 0] . { 0 OJ . [ 0 0] . { I OJ
An= , An= , A= , Axn=
Gu/2 M Gn/2 M Ga/2 M- G2/2 M-

Al A |x1 b1 St S 0
N C I
A A2 x2 & b2] k-1 St Sz Sk

(An— AsAn'Av)xa= b1+ Sufur— AnAn ' (bio1+ Siofer) (6)



171

’ ’ . f n2k

X 2k, , (10) X 1k
xir= An'(bie1 + Siof w— Anxn) (7)
3
1
o o 6 y
(5] _ _|
: D= 4600 mm, d= 1
H---- dl -A--{of------
400 mm, /= 200 mm, ¢t= 200 mm, L= 2600 mm;
I/d= 0.5, C= 0.4 mm, 3 ; { -
®= 100 ; L
3
p= 7750 kg/ m", E=2.1
11
><10 Pa, u= 0. 015 Pa - s; w 1 _
0. 30 030
0. 25 0.-25
o. 20} 020
Ro s} 2o 15
= [
o.10} 0.10
6. 05 ©. 05
o 0
—~0.05 0 9.10~ 0.20 0. 30 0 10 20 30 40 50 60 70 80
I;./C t/7‘
Ca) (b
0. 35 2. 5E— 005
0- 30
1. 5SE— 005
0. 25
0. 20 B 5E—006
'{ 0.15 = o
" 0. 10 — 5E — 006
0.05}
—1.5E—005
O L
—0.05 —2.5E—005 .
6 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
t/T e/ T
(D] «d>
2 = T/100 (a) (b)

(c) (d)



172
3 2
, 10
0. 30 0. 38
0. 36
0. 25 0.34f
0. 20 0. 32
o 0. 30
&) <
~ 0.15 s
: §0.28
0. 10 0. 26
0.24 |
0. 05 0.22 |
o gzo b o .
—0.05 0.05 0.15 0.25  0.35 —0.05 0.05 0.15 0.25 0.35
IA/C I)./C
3 = 7/50 4
0. 04 mm )
0.4 mm , 4 1000 r/
min, T/500 {
4
(D .
_1
H (2 \ (3)
2
; 2 b

1 Zhong W X, Williams F W. A Precise T ime Step Integration M ethod. Proc. IMechE, 1994, 208(C 6) : 427- 430

2 LinJ H,Shen W P, Williams F W. A High Precision Direct Integration Scheme for Structures Subject to T ransient Dy—
namic Loading. Computers and Structures, 1995, 56( 1): 113— 120

3 Shen W P, Lin J H, Williams F W. Parallel Computing for the High Precision Direct Ingegration Method. Comput. M eth—
ods Appl- Mech Engg. , 1995, 126: 315~ 331

4 R . , 1996, 9(4) : 333— 340
Wang Wen, Zhang Zhiming . C alculation of Journal Dynamic Locus Aided by Database of Non- Stationary Oil Film Force
of Single Bush Segment. Asia— Pactific Vibration Conference 93, Jap an: 365—- 369



220 Journal of Aerospace Power Vol 13

NONSYNCHRONOUS MOTION AND JUMP PHENOMENON
OF ROTOR- FLUID FILM BEARING SYSTEM

WITH SQUEEZE FILM DAMPER

Zhang Jiazhong, Xu Qingyu, Zheng Tiesheng
(School of Energy and Power Engineering, Xi&n Jiaotong University, Xi%@n 710049)
ABSTRACT The dynamical behaviors of a flexible rotor— fluid film bearing sys—
tem with squeeze film damper are investigated- Owing to the nonlinearity of the film forces,
there are many complex phenomena in the system, such as: jump, nonsynchronous motion
etc. Asthe parameters are varied, the system can undergo a series of bifurcations. It is found
that the secondary Hopf bifurcation, a series of period— doubling bifurcation and the saddle
— node bifurcation result in quasi— periodic motion, subharmonic adoption motion and jump
phenomenon respectively. T he results of this study show that the introduction of squeeze film

dampers in this system may lead to undesirable nonsynchronous vibrations.
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AN ITERATIVE PRECISE INTEGRATION METHOD
FOR CALCULATION OF TRANSIENT RESPONSE

IN ROTOR- BEARING SYSTEM

Jiang Peilin and Yu Lie
(2ndDept. Xi'an Jiaotong University, Xi‘an 710072)

ABSTRACT An iterative precise integration method is proposed to calculate the
transient response of rotor— bearing systems. The state transfer matrices are calculated with
the precise integrationmethod and the precise solutions of homogeneous equations can be ob—
tained. Therefore an implicit integration procedure is given in the light of the characteristics
of oil film forces. T he matrices and vectors are partitioned and the dimension of the nonlinear
equations is reduced greatly. The integration method presented is unconditionally stable and

can assure high precision and efficiency.

Key Words Rotor Transient response lteration methods Integration methods

VIBRATION FEATURES FROM RUBBING BETWEEN ROTOR

AND CASING FOR A DUAL- SHAFT AEROENGINE

Yan Litang and Wang Deyou
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 100083)

ABSTRACT T he vibration features from rubbing between rotor and casing for
single— shaft gas turbine engine are well known and have been studied by many researchers.
The dual—- shaft engine has two shafts with different frequences in the engine system. A n im-

proved model and cal culation method are provided, based on the mathematical models derived



