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M,, = —3w?(B — A)sinpcos p. (1)
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B 3% A K B8 0 4 A Ol REE SO P T B A BB R ] ¢, RALEIKRA
M, = —pmilr~(2sin g sinwet, 4 cos p coswtp). (2)
BRZRFLHBECHEMPEFEERNRE, B3
Cp = —3w2(B — A)sinpcosp — cp — pmilr™3(2sin psinwet, + cos pcoswety).  (3)

SIATRANE t = wetp, 4 K = 3(B - 4)/(2C), v = ¢/(Cuwc), a = ilpm/(Cwlr®), 8
BEBALB S TR

¢ +vp+ Ksin2p + a(2sinpsint + cos pcost) = 0. (4)

3 BBREHREME

YRBEHABRBRED BRSO E v M o HAHPER, A Y=en . a=cm,
(4) R A5 3) K Hamilton FI R R4
@+ Ksin2p = e[—v1¢ — a1(2sin psint + cos p cost)). (5)
Xzl (¢ = 0) BN K Hamilton ] # R 4t:

p+ Ksin2p =0, (6)

¥ [-7/2,7/2] AN B8R (£7/2,0) Fidd (0, 0). AT LUAR Hi 7 82 X dh BE 25 ) W5 % 1
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[0 (t)$+(t)] = [+ arcsin(tanh(v2Kt)), £v2Ksech (V2Kt)]. (7)
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R FRIE$E (7) 8 Melnikov a6 % ©

+oo
Me() = | { = mpa(t) ~ nf2singe(t)sin(t +7) + cosipu(t) cos(t-+ 7]} g0 ()

AR AT AR, BRI A S A MR ERE S — A RO ERE R, ¥
BB RER, BHE Smale TEERX EWEM. &X 8) 23REH, BH

Mi(1) = —4mK — aw(;% + —\/%—?)csch (F‘KZ—E) sin 7. 9
WA ERBREIRN RGN
v _m o w(l+V2K) 7
a=m > awr (aw) "

3K (18) WEKNE (K,v/a) PHEHBHFEHXBWE 1 .
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Fig.1 The condition of existing transverse heteroclinc circles

4 BT AMEBLE R

AETHETH, B (4 ABHERRENER

1"'1 = T2,
&3 = —Ksin2z; — yx2 — a(2sin z, sinzz + cosz; cos T3), (11)
T3 = 1.

A1+ # Lyapunov 53, SERBARLAK (11) X Jacobi JEFEN

0 1 0
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0 0 0
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¥ BE B 1B AR AL A0 Th 2R 4 5 i A 6—9 FR.
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CHAOTIC ATTITUDE MOTION OF A MAGNETIC
RIGID SPACECRAFT IN A COMPLEX FORCE
FIELD

CHEN Liqun! LIU Yanzhu?
1(Shanghai University, Shanghai 200072)

2(Department of Engineering Mechanics, Shanghai Jiaotong University)
Abstract

Chaotic attitude motion of a magnetic rigid spacecraft with internal damping in
a circular orbit near the equatorial plane of the earth is investigated. The Melnikov
method is applied to establish the condition of the existence of a transversal hetero-
clinic cycle. The numerical tools such as power spectrum and Lyapunov exponents
are used to identify the dynamical behaviors. The numerical results indicate that
periodic motion and chaos appear for different parameters.

Key words Spacecraft attitude dynamics, Chaos, Melnikov’s method, Nu-
merical identification
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