55 4 555 4 1) o E B E FER Vol.4 No. 4
2006 412 H JOURNAL OF DYNAMICS AND CONTROL Dec. 2006

HRSE&EWZPRESHEE S

WMiIALE R
WIm SO 2ERE E AR TR R W 415000
WE  AEH BRGNS AR L R RL IR N/NETE RAZRMWBAIE S T 8RS LA
b 0 RO VR R T R 1) i sl )RR R R 45 R B & Melnikov J5 ik T Y T R0 4k & AR TRl
BINIGE R 5ME I T Sk SRR RSB R RLIRME S X . 58 T
45 R PEIRTZE XM T SEIEE N RmA R B/ FE—EN RE LR

12 21y DX I Bl H R R B .
XER HILSL WY Rz

51 &

Io
FUATRRE 5P A BV T 1
s - = 7 =X
TR YRASATHANIREN A 20| S =
P —
AR A S U7 T B 2 SR ]
WL R S P R S S B -

HWAEL) I TR R R R A S
BB SRR A I (] B A B 28 8 TG K ' . Wolfe P.
J Healey TT SR JH 5% BOASE RIS 3445 i 3 v i 3 05 [l
I T P LR RS PR IR BT TIRAIESE AR
SCOR FH 5% A A5E 10 6 1 3 vh 280 5 2k TR Tl 2 B
HEAT THIFGE FIFANIL 4 )58 & Melnikov J5 4 5
TR T RE R A RIS S I R A A IR
W T R&K T BRAER R ER LTk

E3 0 W 477 2 S

Fig. 1 The model of beam carrying electric current
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Fig.2  The influence of fuf;" on chaotic motion region

0.125

0.000
0125}
A

7.0.250}

0.375}

-0.500

0 0 20 50

f)fl’ =2 a=2m
B3 LK IR M X2 00

Fig.3  The influence of string tension on chaotic motion
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ANALYSIS OF CHAOTIC MOTION REGION OF WIRE CARRYING
ELECTRIC CURRENT IN MAGNETIC FIELD

Yang Lijun  Wu Xiao
Dept. of Civil and Architectural Engineering Hunan University of Arts and Science Changde 415000 China

Abstract  Considering the influence of electromagnetic field on the structural deformation and supposing that
the wire’ s deformation was small a natural lateral vibrant control equation of wire carrying electric current under
the periodical excitation in the magnetic field was established by chord modeling. The critical condition to chaotic
motion of the wire carrying electric current in the magnetic field was researched with Melnikov Method and Galer-
kin Principle. And factors such as string tension string distance and current that affected the chaotic motion re-
gion were discussed. The results showed that the chaotic motion region of wire carrying electric current increased
with the increasing of string tension and string distance respectively and decreased with the increasing of electric

current when the electric current was below a certain value.

Key words wire carrying electric current  magnetic field  chaotic motion

Received 14 March 2006 revised 26 May 2006.



