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Dynamical analysis of a string-beam coupled system
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Abstract .

The stability and bifurcations of a string-beam coupled system at its initial equilibrium solution were

investigated in detail with a combination of analytical and numerical methods. The variation of the eigenvalues versus

parameters was investigated. Based on the averaged equation, the expressions for the critical bifurcation lines leading to

incipient and secondary bifurcations, such as, Hopf bifurcation and 2-D tori, were obtained. Numerical simulations of

these bifurcation cases were also carried out, whose results agreed well with the analytical ones, at least qualitatively.
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Fig. 1 Schematics of the model

2 REMSTH

% I8 AR GEANEUR TR 2 B0 ST ) IR 1 1 A 2 Y
T, BYF, =0,/ =f1, =0, IIF R G (2) 72V JUAg 1y,
Y2152 =(0,0,0,0) &b Jacobi Hi [ (4 55 AE J7
e

P(A) = apA* + a,X° + ayA” + azh +a, =0 (3)

Hrpa,=1,a, =u, +u,,

ay =, —ayly F g, ,as = oop, — oyl

a, = —a,a,l,, B Routh-Hurwitz H5 , Mt iFa €
FMh

a, >0,a, >0
e, = a,a, — aya; =
Pty + 0+ pity = paoly, >0
e; = e,y — aja, =

(a2 - aIZZ)M’T/‘L; + (a?l; + a; +

20001 )ity + pupac, = pipronly > 0
i FRRRE M2, TR R G A E e IR, sl (2) , ]
hEE @, =0.2,u,=0.1,1,=0.7,
MRAESCR[ 12,13 ], %

1 1
K = ag(ao(h —Za1a3 + Ea;)—
1 1 ’
lz(gaoaz - Ea?) =0 (4‘)

HT L (2) AT, ZRGEAEF- PLAR BT 1) Jay 1 s A 2
TILFE AL :

(1) gikil:a, >0,a, <0,K <0, FOEFHFRAET 2
(3) A DU TERHAEAE, A P RRAE AR TE /Y, 3 A~
FROEEZ Y, (&2t .)

(2) BifR:K>08#H a, >0,a, >0,K<0,e, <0,
I RRAE 7 7 (3) A R S SRR R AR, Forh — X i 3L
BURRPE(E A IR SCER, 55— % & YRR AR HoA 5
o (B2 kP45 )

(3) FIRG AT a, <O Fll e; >0 B e; <0
Hla; <0, BERPARFETTHE (3) A —XF HA T S iy 2 3k
PORFAEAE RN S AR S A5 W S RPAE (. (18 2 TR R
wha3o)

S e e e e e
i |

© (3) IR

i

i
i ]

l g

g

|
i
I
i
I
003U

K2 ZrkEe R

Fig. 2 Stability of the zero-solution
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