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WA S HH SR RG A B 58 A 3, 033
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Wi e SCNPBTEH TR 51 B g4 0240 oz
AR AR PR 22 4 G L AR O T, G AR R AR
TREGS IR BN WA 2% AT B BURYE AN B ) R G
ERRFAT N WA RA T, A v RS2
R G AR B0 T AT R G 35 X B
i Thompson %5 161 ZERFF 78 i A (45078 1] 25 B 42
IR BAS A 1 TR AT 162 i Wei %5 [17)
FIE—IEIIRGE, IR H L RE 51k
LN ) RGN 2 A AR, T S B
BILE (voltage collapse). Li%k s F 2247 H
TERWT TCANEERE LB X — R 5k R Gi8h J1 5447
DNHISAME, R I TG P R R R v 233 AR U R
il 4R R AR S 2L, Alsaleem 25 191 J@ ok 5256 5
Monte-Carlo {:HF 7T 1 i HL SRS O B2 1 IR &
Gi A AR IR, TR S it R s ) e 3 T
SR IR A (pull-in) BLER, FF55 306110
RITH T RS R AR . e 22
JUZE SR Ry 3R 42 1 2 G0 I sl 3 S Aok # ) R
2% AR PRI S IT T AR RONLER, I
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SGHE R RGH L AR IR

2 BARTHIF S
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Ty, %R R g WA A G 1 B, H
oy F Ty O il 2RO Y B B R s, 0, A6 oy
B R B LR, p((01 — 02)r — (61 — 62))
AL BRI PO, p I A R AL, T oM
TS R [ 5 R A ) Lagrange J7 2
J101 + c12(81 — 62) + K1 (01 — 62) 4+ Ko (6, — 65)3
+ fi2 = p((6h — 02)7 — (01 — 02)) =T1,

Jofly — 012(91 —6y) — K1(6; — 6) — Ko (6, — 65)3

— fi2 +p((01 — 02); — (01 — 02)) = T, (1)

Hort Ky NEAMENIFE, Ko NAEZNERIEE, c10 #ONEL

YEBHJE REL, fro /& —FAR 2R 1 v R 45 g [10:26])

KRN

fi2 =Co+61(é1 —92)+02(é1 —92)3~ (2)

Horh o o0 M e 73 ) N iR PE 4R 05 H Ve B &

BN =R AR RBH JE SR 3, Ty AN T 9408t i)
HAE, W ATEEEUE R, B %

J2Th — J1T5+J(Jl +J2)co = fcos(wt). (3)

1J2

ARG (1) AMUFEIE T ZIRAEL AL WL, 87 &

T ZIRAEL YRR G, R 1 R L B R A TR S

br. S M RS = 0, — 0y, XF (1) G ML
BRI 45 21 i i 57 B S SN 2 3 R 4t

D + ad + bP* + dP + gb°

=f cos(wt) + B(P- — D), (4)
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a= JT]:—J;JQ (c12 + 1),
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g= DR g R,

B(P, — @) N HLIEIE AL PRI it o B S 1ok, A 20
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25 R B p MEMER R, W ISR H B X R G (4)
AR i S5 [R] 128 2 1 2k 3 K0 p X IR B R T I%
HIPER], B BLR O 77808, # 6 FR R imt
MR BHEW, M =00, R4 (3) 7T LLEMK
RTCHE A X 5y 3 41 DO

D + ad + bP® + dd + g = fcos(wt).  (6)

1 IR S A A A AT X B 3 R G Y

FER S (6) 1, BT a2 Coulomb B # 15T ) AH ¢
R, B L a > 0; b SRR ARLNENIE K,
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At W BEJB ORI U DU (E Bl I, AR B Hloe
HRT M E AR RS () M FEHUE (11)
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+oo
M (ty) == / (—anp — g
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24V
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ST
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FAAESE ISt 75 My (to) = 0 H My(to) # 0, BP
(12) A7 76 T 2 7. SRR 24 BRI
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Fo B B AR 8 X AE Poincaré #1H 1 A AH
A8, Todz il AR % 3h R 4t (6) I 1R T P i 2 28]
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XTI i A B R AR N e Bl R 4t (4), 15T LA
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SEME R A SE AR, RIS sAN 2 B 4% 1 S 401 A2
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IR, R A Hopf 7 20 b B 26t

— 2% +d=Bcos T -,
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5 1)) (18)
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M2 T(r) < OB, (19) NESAAAETRHREF S, RS (4)
)2 (R )4 4 200 5 BOR T IS 3 22 4 i -
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B3 = 0.353 0, fi#E (16) X, B F7(0) =
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REBIR R GE A [ fa] BB BIRES, (R g BB
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Z X IS R G (4) R (6) BT A T 5 R0 ) A
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2 A5 2 58 . BUE 07 51T 2 I I FE
550 FH IS 2R 45 i Melnikov B 502 3845 (4 I FAH
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AR K 5 Gt 1 IR Az 3 0 1 4 ) B B, i
HEe A R 2 2 ZEMINER, KRR %4
. DR, I AL B R IR ] R G TR 1B Bl A
LA AR I ) R ) SRR
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KA EE NI IR BN BLE 1 Al 5] IN7E OR B AL
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Abstract

A typical relative rotation system is considered whose chaotic motion and basin erosion caused by external excitation
is investigated in this paper. And a delayed position feedback control is applied in the system for suppressing the two
types of complex dynamical behaviors. Firstly, the excitation amplitude threshold of chaotic motion and the basin
erosion of an uncontrolled relative rotation system is obtained by the Melnikov method. Secondly, the condition of Hopf
bifurcation of a delay controlled system is discussed so as to obtain the available ranges of control parameters in the
Melnikov method. Then the necessary condition for the global bifurcation of a delay controlled system is obtained.
Finally, the evolutions of the dynamical behavior of the delay controlled system together with its control parameters are
presented numerically using the 4th Runge-Kutta method and the point-to-point mapping method, which confirm the
validity of the theoretical prediction. It is found that the chaotic motion and basin erosion can be suppressed effectively

by delayed position feedback control when the gain is positive and the time delay is short.
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