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ON DAMPlNG MECHANISM OF SQUEEZE, )FJLM

4.3

Xue Zhongqmg and ,Meng Guang -
(Northwcstern PolYtechnical Umverszty)
" Abstract :

This paper surveys our researches on nqﬁ—Newtonian viscosity effects, jump
bifucation phenomena, and sudden unbalance response in squeeze-film dampers
(SFD), ‘

The effects of a polymer thickened VI improved oil as pseudo-ptastastic fluid
(PPF) on a SFD are investigated theoretically and experimentally, " 'A modified
Reynolds equation for pressuré distribution of PPF in SFD has been derived and
dynamic characteristics of SFD are évaluated, It is found that the film pres-
sure distribution of PPF in SFD is smaller than that of a Newtonian fluid(NF),
the centralized SFD is expected to have better film rigidity, while the uncen-
tralized SFD is better'in damping, the damping capacity of PPF film is inferior
to that of NF film, and the effects of non-Newtonian viscosity on the dynamic
characteristics of a SFD can be neglected in practice,

The jump bifucation phenomena of a flexible rotor-SFD bearing system are
examined with the aid of a Duffing equation, The phenomena that the frequency
response curve of flex1ble rotor- SFD bearmg system bends to right and becomes
multivalued in a certain frequency range are due to the stlffenmg sprmg non-
linearity of ! the® squeéze -film \ force ;" “The nonlmear characteristics of the jump
bifucation can he estimated by the nature of the 'backbone curves and boundary
curves of the frequency response curve,

A new mathematical’ model of sudden upbalance is introduced in calculating
unbalance response, The analysis completed with this model shows that SFD is

good at depressing the sudden unbalance vibration, and the uncentralized SFD

is better than the centralized one in this aspect,

A TRANSFER MATRIX IMPEDANCE COUPLING
~METHOD IN ROTORDYNAMICS

Huang Taiping
(Nanjing Aeronautical Institute)
Abstract

A transfer matrix impedance coupling method for eigensolutions in rotor-
dynamics is developed, The concepts of substructure synthesis and coupling of
mechanical impedance data are applied to this method,so that the application of

the traditional transfer matrix method can be extended to the dynamic analysis
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of complex rotor-support sysems, For the systems with only one interconnection,
such as smgle rotor. with one flexlble support the elgenvalues can be readlly
obtained without any iteration form intersections of ?the critical speed map of
rotor subsystem and the mechanical: impedance curve of flexible support one,
The present method can be used for eigensolution of the complex multi-spool rotor
system with intershaft bearings and special shape of rotor structure, no matter
whether it has isotropic or orthotopic properties, as well as it is undamped or
damped,The analysis can be completed by calculation only or in combination
with test data, Numerical examples show that this method is suitable for engi-

neering application with high accuracy, convenience and low cost,

SIMPLE BALANCE METHODS OF HIGH-SPEED ROTORS IN FIELD

Yan Litang, Zhu Zigen, Li Qihan
(Beijing University of Aeronautics gnd Astronautics)
Abs’tract

Some simple dynamic balance methods of rotor systems are investigated
These methods featurmg 51mp11c1ty and ease without ‘recourse to any complicated
instrumentation and calculation system are partlcularly suitable for rotor balance
in field, The simple rotor balance metﬁoti ;‘with influence coefficients and that
with least-quadratic are presented, The- balance problems of rotors with ‘non-
axisymmetrical ‘'support \stiffness “and for rigid ‘rotor systems in field are also

discussed, Some practical examples ;prove the methods presented are applicable,

A METHOD FOR DETERMINING,MAJOR UNBALANCE ROTOR
‘ Yang Litang and Li Qihan
(Beijing University of Aeronautics and Astronautics)
~ Abstract

This paper provides a method te determine whether a compressor or a turbine
rotor is the major unbalance rotor according to the vibration signals messured
from transducers mounted on the engine case, The method only needs to choose .
two or three thansducers sensitive to unbalance responses in different places,
The major unbalance rotor can thus be recognized by comparison of the vibration
data measured at some sensitive speeds with the standard vibration data which
have been previously measured and analyzed, The method can be readily applied

to rotor balance of aeroengine in field and save time and cost,



