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STABILITY OF JEFFCOTT’S RIGID
ROTOR WITH OIL FILM

HU Chao HUANG Wenhu
(Harbin Institute of Technology, Dept. of Aerospace
Engn. & Mech., Harbin 150001, China)

ZHAO Xinghua ZHANG Zhiming
(Shanghai University, Shanghai Institute of Appl.
Math. & Mech., Shanghai 200072, China)

Abstract Based on the mathematical model of Jef-
fcott’s rigid rotor with oil film and linearized differ-
ential equation method, the stability of zeroth so-
lution of rotor motion equation and its stability of
self-excited vibration are investigated in this paper.
The conditions of stable rotation are obtained. Re-
duced phase equations of three dimensions are firstly
proposed.

Key words rotor dynamics, stability, self-excited

vibration, limit cycle
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VISCOELASTIC STRUCTURES

LI Junbao WANG Dajun

(Dept. of Mechanics and Engineering Science,
Peking University, Beijing 100871, China)

YING Huaiqgiao
(China Orient Institute of Noise and Vibration,

Beijing 100085, China)

Abstract In structural vibration analyses, vibra-
tion damping of viscoelastic structures is equiva-
lently reduced to a visco-damping model by the well-
known energy equivalent principle. The approach of

energy equivalent principle is at first introduced in

this paper, and a new method based on the equiv-
alent eigenvalues of the system is also suggested
to reduce viscoelastic damping to a visco-damping
model. The detailed discussion and comparison of
the two methods are conducted for the obtained
equivalent systems. It is also pointed out that the
results obtained by the energy method are identi-
cal to those by the equivalent frequency response
functions of the two systems, and the other method
means the equivalent amplitudes of frequency re-
sponse functions.

Key words viscoelastic damping, visco-damping,
energy equivalent, eigenvalue equivalent, vibration

analysis
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