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Fig.1 Dynamic model of power-split spur gear transmission
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Fig. 2 Cellular discrete plane of solution domain

X TAL 8 — S QC R, n J IE B, AFAE— 5
X"eQ, X" QM —xi, Bk XTI A4y
/R X G=1,2,,n);FEFEERI—TEY, N
MY B A B A n] kR A e Y 58
L QZIMMKLR

o(Y,Q)=min(dis(Y, X)), i=1,2, -, m;

dis(Y, X'")=max| Y,— X", j=1,2, =+, n (8)
X oY, Q)RR Y H QZEMIEA, dis(Y, X"
FoRGra Y, X[ 22 AR S Y e K AH .

Y — W /MA e, R dis (Y, X)) T 2

o(Y,Q)<¢ (9)
MR B Y RIAE AL T R 2R Q FFE MW 51 S8l A .

AR FIT ] c={c\, cop e ), MR

ML A Poincare B 11 L A58 H 2 51 bt S i 4 i




238 & 3 T

S 9 34 &

A T eh W | R Bl ek S, T A R B IR
AR e SRF 3 U ol S
fUXy )= (X))
(F=0,1,+,n)
Aorp BRI 2o A E .

AN — M (2, 2) 5 H A FE A (2,00,2)),
(xondy DM (2, ,2,00) 3 AR ) 22 2, )
FURE AL g G0 B MLOT (2, ) B 30 B

FEZ (5) H B Je X % R =5[] 29 HOHL AL , WD A 2%
S SN I G S IS T 7 IR T SR G (S

— (X, ¢)
(10)

[—a.al.f, €[ —B.8) MOMZIFFHITHHERS
W ATRAS 3 E — Poincare # 10 #UUK 51 F 814k, B

MRS (X, X)) TH 803 e 5 0 22, HORE 10328 1)
AR AR WS 2% UM X R X, Bt 258 d, Fn d (1=
0,1,2,3) 3 54 @EMe, =1.0X 10 *Fle,=1.0X
10 Mt R 22 4R d, 5 d /N Tre Flle,, B

— 2 30 A 0 B8 B AT o | R RS e
il B 5 | B84 SR 2 A Xﬂfi‘*wim%ﬂﬁﬁfﬁm
A

_ T—n __ T—(n+1) __
d,= X, X, .d,

o XT*(H*I)H

(n=0,1,2,3) (11)

il 30 W S B AT A 1 3 AR A A0 P S O K

e —E IR E (= 10°) WAL IR PE 2 o by W O K

SR ) S G SR T 5 | A N 5 SR IE T
B, 2 M s ) figp S B SR A AR A D 3 R

/ rld, d

MX+CX+Kf(X, 0)=F
(@, 8)

xw’m /

RIS 1
3 S Bl R S e

Fig.3 Calculation diagram of parameterized solution domain
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Global characteristics of basin of attraction and parameterized solution

domain of power-split gear transmission

LIN He'**, HONG Ling’, LIU Xia"*, XU Guang-shen"’
(1. School of Mechanical and Electrical Engineering, Xi'an Polytechnic University, Xi'an 710048, China;
2. State Key Laboratory for Strength and Vibration of Mechanical Structures, Xi'an Jiaotong University, Xi'an 710049, China;
3. Xi'an Key Laboratory of Modern Intelligent Textile Equipment, Xi'an Polytechnic University, Xi'an 710600, China)

Abstract: In order to investigate the global characteristics of dynamic solutions of gear systems, a nonlinear dynamical model of the
power-split spur gear transmission is established, and the calculation algorithm regarding global solutions under main excitation pa-
rameters is deduced based on cell mapping method (CMM) as well as domain decomposition method (DDM ). Parametric planar
solution domains constructed by damping ratio respectively with synthetically transmission error, mesh frequency and backlash are
computed, and the potential global evolution behaviors within solution domains are exhibited, such as period-doubling bifurcation
cascades, chaotic window zones. The bifurcation routes inside solution domain with respect to varied error magnitudes are tracked
by applying largest Lyapunov exponent, which demonstrate that bifurcation nodes are in consistent with the subdomain boundary
points presented in parameterized solution domain. By numerically calculating the global behaviors of the basin of attraction under
multiple damping ratios, it is shown that mutual expansion and retrogression between the chaotic basin of attraction and the period
1 basin of attraction are remarkably, and the local equilibrium of the cells nearby the boundary is extremely unstable. The basin of
attraction is sensitively while the damping ratio reaches 0.04, and multiple attractors coexisting phenomenon exhibits significantly.

The result could provide references for vibration optimization or even global design of dynamic parameters for gear system.

Key words: mechanical vibration; power-split gear transmission; cell mapping method; parameterized solution domain; basin of

attraction
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