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Abstract: The local bifurcation of an inertial shaker, concerning one complex conjugate pair of eigenvalues +i
of the Jacobian matrix of the mapping escaping the unit circle simultaneously, is investigated by using the center
manifold theorem technique and normal form method of the mapping. A center manifold theorem technique is
applied to reduce the Poincarémapping to a two-dimensional one, and the normal form mapping associated with
1 4 strong resonance is obtained. Thusly, the changing process of the bifurcation diagrams of the mapping near
1 : 4 strong resonance point is discussed. The local dynamical behavior of an inertial shaker near 1 : 4 strong
resonance point is investigated by using qualitative analysis. The results from numerical simulation also illustrate
that Neimark-Sacker bifurcation of periodic-impact motions and some complicated bifurcations, e.g., To, and Ty
types of tangent bifurcations of period-4 orbits, are found to exist in the inertial shaker near 1 : 4 strong resonance
point.

Key words: vibro-impact; strong resonance; center manifold; normal form; bifurcation; chaos

i IREN R GAEN U AR S N TRESE R B i 1 i e . AR b i iR sl
PP B R, WS REAT VR HLERD . R bR RS, KB R R
RUFCREER . MLBAUKE RS, 2T SRS IR RGN A A2k, Wi

WA H T: 2006-12-29; & H 1 2007-06-01

FETH: FXK BRBHEEIE I H (10572055, 50475109); Hifi# BRRIEIES I H (32S062-B25-007, 3Z7S042-B25-044)

VEZ T/ 3Rk m(1981—), TEH%E), WALEAA, VR, wid, MEEZMs) )% KRR LR FT(E-mail: zhangyl@mail.lzjtu.cn);
REARL978—), i, LPEUTIMN, HEE,  ANHES A S KR I AR e PERIF ST (E-mail: xhd0931@sina.com).



T ™

Vi ¥ 195

ARG, BEESHIRMIES), MERZN )
BREG, XPP RTS8 i 23 ish )
SEE R ORI, T W IR B RGN B )
R R R

H 20 4 80 ARk, E AN 2 %38 06
FIAREN )1 R G st eI 7 (130 112, 1fi B
WL AR ) 2 MR vh b il SRR R ) R4
O3 3 5 IR ), WA R SRR e S Ay
PN X S S N 3B R 2 S ey N S
AN B S N = AT 23] L N B V4 £ i
S, o SCER[A)T ST T bk IR B TE P AL R
Eghteett. % MARIE G R, SCER[L0]8F Y
TRk s R ILIR (A =) & A1F F IR
W93 X5 Hopf 73 3o AR SCAE SCHR[A]FH SCHR[10] ) 2
fiti E N Poincarélesf 77vk . HOt B AE 5%
MNEIR T R SE W HLAE 1 4 SRILIRAME T &
JCMOERIBN 12847 9, il i BUE A FLIGUE T 555

#t
1 A HEAE 5 poincaréh gt

K 1ot ik shVE AL T AR, eslifLik
M IR KRk 3 s ATEL e R 80k C 1kt
BH B RS ICEE T 30K, X RY 3 B R IRSIHLA R4
fEm AL RS . IRBHHLIE M FE I Bk 71 F =
Fosin(QT + ) {1~ ST m & LA, fbdEe
PRENBUAR ST 2, R B h i e B e
H T S RBIUA O AR, AR .

- |
[

EENRIEE
]

\
X
.
K NPLRIN K
> t c gtj o
2 2

K1 phlidahvs L g 2B
Fig.1 Schematic of the inertial shaker
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