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Fig. 1  Schematic diagram of Jeffcott rotor with the stator
clearance (upper). The section of the rotor at the position of disk to
show the forces applied on the rotor during the

backward whirl of the rotor (lower)
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Fig.2  Global response characteristics on () — . plane with

£=0.05,8=0.04,R, =1.05, and Ry, =20R,
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Fig.3  Attractors and domains of attraction when p =0.25,0=0. 10
(a) The smallersolid circle stands for no — rub motion. The larger for
dry friction backward whirl, dashed line for the clearance;
(b) = (c) domains of attraction for different initial value planes.
The dark and light colors represent the domains of attraction for

dry friction backward whirl and no — rub motion
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Fig.4 Attractors and domains of attraction when y =0.25,0=0.20
(a) The smaller solid circle stands for synchronous full annular rub.
The larger for dry friction backward whirl. (b) — (¢) Domains
of attraction for different initial value planes. The dark and light colors
represent the domains of attraction for dry friction backward

whirl and synchronous full annular rub
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Fig.5 Attractors and domains of attraction when y =0.25,0=0. 30

(a) Partial rub in dark color, dry friction backward whirl in light color
(b) = (¢) Domains of attraction on different initial value planes.
The dark and light colors represent the domains of attraction

for dry friction backward whirl and partial rub
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Fig. 6  Attractors and domains of attraction when y =0. 08,02 =0. 95
(a) The smaller solid circle stands for synchronous full annular rub.
The larger for no-rub motion; (b)-(¢) Domains of attraction on
different initial value planes. The dark and light colors represent the

domains of attraction for synchronous full annular rub and no-rub motion
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Fig.7  Attractors and domains of attraction when u =0. 106,02 =0. 95
(a) Attractors, no-rub motion, synchronous full annular rub, dry friction
backward whirl from inner to outer. (b) Domains of attraction
on x —y plane. The dark and light colors represent the domains of

attraction for synchronous full annular rub and no - rub motion
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Fig.8 Attractors when g =0. 08,02 = 1. 20 The black circle represents
no rub motion. the red annular stands for partial rub with a small

amplitude, the green annular for partial rub with big amplitudes
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STUDY ON THE GLOBAL RESPONSE CHARACTERISTICS OF
A ROTOR/STATOR CONTACT SYSTEM THROUGH POINT
MAPPING UNDER CELL REFERENCE METHOD*

Gao Wenhui

Jiang Jun

(MOE Key Laboratory of Strength and Vibration, School of Aerospace Xian Jiaotong University, Xi’ an 710049, China)

Abstract The method of Point Mapping under Cell Reference was used to compute the global response charac-

teristics of a piecewise-smooth rotor-to-stator contact system in order to verify the theoretical analytical results,

particularly computing the coexistence of attractors and their basins of attraction. In addition, the sensitivity of

the system parameters on the boundaries of the basins of attraction is examined and its meaning for the responses

of actual rotor/stator contact systems is discussed.
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