4 1 Vol.4 No. 1

2006 3 JOURNAL OF DYNAMICS AND CONTROL Mar. 2006
430074
1
1 1 a
1b 1c
A D
U xr oz
20y
. 1960
Miller ! )
Dugundji 2
. (b)
3 Galerkin
Fourier 5 L ¥
24
x
A
7 A / [ z %’_
(a) (c)
7 1
Hopf Fig.1 Schematic of a parallel plate-type beam

in a flexible rectangular pipe

2005-06-27 1 2005-08-30



33

g + C g+ K g+ fq =0
5
F= Kyv+Kyy 6 x—z C K
K K . fq C
X . K

Cy =2V Bub; Ky = A1, + u’c; fi =

N
3
k Z SDr Eh qr gDi E/)
=1

”

4 2 2
ELS2 + MU 5% +2MU 523+
X

2 i A . .
M+ m %-ﬁ- Ky + 20 = o
It 4 A]O'] _Az’gz’ _1 - Az’ A_] 2
Koy’ 6 2 —ax, =0 1 . .
G =1 i%)
yor pi = 4
M
m : 2= A z+f = 6
2 = g p " 2N
Py 2P0 g L0 P 3
I + u YS! + 2+ Bu P + Py +
+ 3 - =
kit ka0 €26 0 2 Runge-Kutta 6
0.0025
7=y Lé=xL 50 =20 =0.001 230 =2, 0 =0.
t= EI M+m ' L?
_ 12 _
w= MEL UL =M M+m Ey =10 ky = 100000 7
ky = K\L*> EI kb, = K,L> EI § = x, L 31
B
2 ~4
2
Galerkin 71z
3\‘7
ﬁfrzzgoéqr 3 el s+l 2y =0
r=1
¢, & = coshA,& — cosd,& — o, sinhA& — )
sind, &
6, = sinhA, —sinA,  coshA, — cosA, 4 B=0.2 &=0.8.
q, T 2 Hopf uy
Galerkin N =2. 3 5.516. u<<upy
2 u > uy

1



34

2006

u > u11~6.84

up ~ 7.27

Up

0.06 T

displacement

6. 5
fluid velocity
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Fig.5 Dynamical behaviour of the plate-type beam with various fluid velocities
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Fig.6 Power spectral density diagrams for period-2 and chaotic motions
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BUFURCATION AND CHAOS IN A PARALLEL PLATE-TYPE STRUCTURE
UNDER FLOWING PRESSURE

Wang Lin Ni Qiao Huang Yuying
Department of Mechanics Huazhong University of Science and Technology Wuhan 430074 China

Abstract The bifurcation and chaotic behavior of a parallel plate-type structure with nonlinear elastic support
in axial flow were investigated. By assuming that all the plates have the same deflections at any instant and
considering the effect of cubic elastic spring on the plate-type beam the partial differential equation of the sys-
tem was transformed to the first-order-state equation. Based on this numerical simulations show that the par-
allel plate-type structure has rich nonlinear dynamics. The complex bifurcations and chaotic motions were de-
tected by analyzing several key system parameters and the route to chaos was shown to be via classical period-

doubling bifurcations.
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