13 4 Vol.13 No.4
1998 10 Journal of Aerospace Power Oct. 1998
A AR A -

V231.92

1
( )
) (HBM)
Lau (IHM)
, Pierre  Dowell
IHM ; Pierre s
[1]
(AFT) Cameron  Griffin ,
U , ,
, FFT

1998 5 ;1998 6

42 405 100083



4 367
2 AFT
(D , S () Ny
(x,x) L{}
L{x(t)} = f(t) + Nr(x,x) (1)
(1 Fourier
H(w * X(w):F(a)+ T(w.X(w] (2)
*H(w L Fourier ) w s X, k1 x(t),f(t)  Nr(x,x)
Fourier w w= 21k/(n - t),k= 1,2, ,n/2 t
, N Fourier (FFT)
Flw) —-H_-)
n, (2) 7w) icg,lf,e,ged?ﬂﬂ S
X(()()])V ( ; x,x FFT -V;To
N S(x,x t } 2
, v . (e ]
(x,x) Fourier , Mw z(t)
X(w] Ns(t), Nytx, 1)
X(w), Fourier
x(1), (1), L AT
(1)  Fourier X (w ) X(w AFT 1
X(w o\ (2
3
AFT ) FFT
Fourier
Fourier ) )
fmx=n/T(T )
S ma n x (1) )
Fourier
x () = %A_Z:[ ko s Tt+ brsin I%Tt} (3)
tao,ar  br  Fourler
(3) Fourier



368

mixi + cux + coyi+ kaxi+ koyi+ ka(xi1 — xi) + kai-n(xi— xi-1) = pit)
miyi + CyXi+ CyYyi+ k)xxi + k;;»yi = fni - fn(i— 1) (5)

.2 .2 2 2

kxo = kisin'®+ kasin B , kyy = kicos"®+ keicos™ B
)

km = k:ry N Cxx. =" CiSIN X

kxy = kasinfcosf3— kisinotos® , k.
. 2 . —
vy = — (¢l 2)sin200 , ¢ = e, €y = cicos K 1= 1,2, .n

Cir

{xﬁﬂz X1 {x11: Xn y ‘ ) \ A

Yar 1= Y1 yi-1 = Ya - . ] ‘ kaG+1)

Sfoni i : LI ; it
Sui= uNisgn(yisrt— i) )

u , Vi
No+ ka(xis1— xi) x> — Nolka 2
o x<- Nol ka
X 1— xi<Nolka
i

P= (21K /7)(i - 1) (6)

AFT

AFT



369

§ 0.5 0.3
: L :
) R o2
e . B
E v v E 0.1
¥ o R
0 20 40 60 K 0 5 10
o8- ¢ LA I B AP RE
z 23>
N = &
oy A5
¥g - IE-s
‘?g 0 20 40 60 E@E 0 20 40 60
" I & At 6] F B AR
N4 33
& 3 =
: £
2
& E 1
F1
& 5
i) 0 e, 0
0 5 10 B0 5 10
T EAWE T EAWE
3 ( ‘n= 8,B= W4, YZ 1,u= 0.2,8= 0.01,Q= 0.9
Ry= 0.1, R.= 0.25, (8= w w, uf="ki/ mi, Ri=ka/ ki, Re=k./ ki, ¥= £,i/N o, & ))
ﬁ 0.5 & 03
-]
W h 0.2
EONNLLLLLLE] B
E B
] &
0.5 g "o ’\ i A = A
i 0 20 40 60 " 0 5 10
® N ¥ & At (9] —_ ¥ B AR
o 40 &> 40
\@ ﬁ}\:‘)z{
H(:g 20 z-g: 20
03 1o 0 a9
FE |
-".'5'_20 tg
-l ot
®e 0 20 40 60 ﬁg _400 20 40 60
- ¥ E Rt ] 5 1 e (8]
N 2,40
gso £130
Ezo Ezo
k- i:'110
p &
B 0 us o
0 5 10 R 0 5 10
FEAHE FEHTE

4 (

:n= 8, B=w4,¥=1,u=0.2,&= 0.01, Q= 1.013

Ri= 0. I, R= 0.25,(Q= «f w» wf= ki/ mi> Ra= kd/ ki» Re= ke/ ki» ¥= fi/ N o € ))



370

TR RNALEW Y (1)

AFT

Pierre C, Feri A A, Dowell E H. Multi— Harmonic Analysis of Dry Friction Damped System Using an Incremental Har—

—

<

|

—2

3950 3960 3570

Tt B A 18]

——— A8 — AFT H
2
|
2o
EOLL Y
\ E H 9
®
i
R v
\ \
J —2
3930 3940 3950 3960 3970 3930 3540
% B A E
5 AFT
( :n=4,Ra= 0.1, Re= 0. 25, x= 11/ 3, ﬁ: 4, e=0.1,0= 0.9
AFT

FFT

monic Balance Method. ASM E Journal of Applied Mechanics Vol. 52, 1985

Cameron T M, Griffin J] H. An Alternating Frequency/ Time Domain M ethod for Calculating the Steady— State Response

of Nonlinear Dynamic System . ASME Journal of Applied mechanics, Vol. 56, march 1989



456 Journal of Aerospace Power Vol 13

sults shows that the effect of the active control is remarkable, and the computational method

is feasible.

Key Words Shape memory alloys Active Control Cracks

IMPACT- RUB MODEL AND CHAOTIC FEATURE

OF PARTIAL RUB OF ECCENTRIC ROTOR
Liu Xiandong and Li Qihan
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 100083)
ABSTRACT A general impact— rub model is established according to the classi—
cal impact theory. T hen the suitable impact— rub model for aeroengine is found out. T wo spe-
cial examples of this general model are analyzed. The impact— rub dynamic equations of an
eccentric and unbalanced rotor system are derived, which take the stiffness of stator into ac—
count. The equations are calculated numerically and the results are analyzed. The results re-
veal that the system possesses varied chaotic motions and bifurcation phenoemena, besides pe—
riodic and quasi— periodic vibrations. The chaotic motions and related-phenomena discovered

in the impact— rub fault of the eccentric rotor system can-be taken as its/remarkable features

and serve as symptoms to diagnose the impact— rub fault:

Key Words Rotors Rub Models Chaos Bifurcation

A SOLUTION FOR DYNAMIC RESPONSE OF
SHROUDED BLADED DISC WITH COULOMB DAMPING

Li Lin
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 100083)
ABSTRACT The paper deals with dynamic response solution problem of

shrouded bladed disc assemblies with dry friction. A hypothesis of multi— harmonic variables
has been introduced into AFT method, so that its divergence problem due to alias and leakage
error in iteration has been solved. T his improved AFT method is independent of the harmonic
number in variables of the friction number elements in the system. So it is a general method
for solving dynamic response of a non— linear system- A model of cyclic two— dimensional
substructure for a bladed disc has been cal culated by this method, and the results have been
compared with those of the direct integration method.

Key Words Non- linear systems Vibration Responses Friction Damping

A COMPUTER- AIDED COMPLEX 3D PIPING SYSTEM

Fan Jiang and Ma Mei
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 100083)

ABSTRACT A computer— aided piping system has been researched and estab—
lished for complex 3D plumbing system on aircraft engine. T his system is based on the user

— defined pipe object and realizes piping on aircraft engine casing with same or different ge—



