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INVESTIGATION ON THE NON-SYNCHRONOUS RESPONSES
OF FLEXIBLE ROTOR——UNCENTRALIZED SQUEEZE
FILM DAMPER BEARINGS SYSTEM

Meng Guang and Xue Zhongging
(Northwestern Polytechnical University)
Zhu Changsheng and Feng Xinhai
(Gas Turbine Establishment)
Abstract

The characteristics of the non-synchronous response of a flexible rotor

uncentralized squeez film damper bearings system are investigated theoretically
and experimentally, In the result it is found that,

1. In case of unsuitable selection of system parameters, the system respon-
ses vary with the increase in speed ratio from harmonic to -1/2 subharmonic,
then harmonic respohse follows again and is succeeded by the sub-harmonic res-
pounses of 1/3,1/4,1/5,1/6, ---consecutively, In some cases, the ‘procession of
the whole non-synchronous orbit is observed, Theé non-synchronous responses can
be suppressed by choosing suitable system parameters,

2. Medium value of bearing parameter B should-be chosen,too big or too
small value of B may cause non—s.ynchronous and instable/ responses, (.15</B
< 0.4 are recommended, ’

Generally speaking,the larger the unbalance parameter U,the easier for the
non-synehronous to occur, But too.small U may cause too big transmissibility, So
that,0.1<U<0,3 are suggested,

3. The sub-harmonic_components of the non-synchronous responses will de-
crease with increasing mass ratio and external damping ratio and with decreasing

gravity parameter,

CALCULATION OF TURBINE DISK VIBRATION
CHARACTERISTICS

Zhu Zhigen
(Beijing Institute of Aeroncutics and Astronautics)
Abstract
The vibration of turbine disk is analysed using thin plate and Mindlin thick
plate theory, The displacement function in circumferential direction can be re-
presented by means of Fourier Series,so that the two-dimensional problem be-
comes one-dimensional,

Based on the governing equations of plate the equivalent one order differen-
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tial equation sets can bhe derived, The frequency equation can be obtained using
numerical integration method, such as Runge-Kutta method, under certain boun-
dary conditions, Muller method to solve the resonant frequency of disk is also
employed,

The calculation results agree better with experimental data than the results
of the finite element method, Moreover, the computer program can be signifi-

cantly simplified and the computer time can be considerably reduced,

RESEARCH ON OVERLOAD TO STOP CRACKING
FOR USED COMPRESSOR BLADES

Hou Jingyong
(Institute of Aeronautical Materials)
Abstract
In order to increase the service life of compressor blades, the ) effects of
overload on fatigue crack formation life in the stainless steel compressor blades
which have served for 840 hours and have had some damage on its surface have
been investigated, The results show that the residual fatigue life of blades increa-
ses with the increasing overload-ratio m, and when the overload ratio m>1.6,
the residual life of blades is obviously increased, But'when m<1,48, the effects

of overload on blade life is not pronounced,

TRANSONIC VIBRATION INDUCED BY MISMATCHING BETWEEN
ENGINE-AND THRUST NOZZLE

Lun Yjyun
(Shenyang Aeroengine Research Institute)
Abstract
The transonic vibration occured in the flight tests of some combat aireraft
at H=3000-4000m and Ma=0,82-0.96 is analyzed in this paper, For mnozzle
pressure ratio of about 2.9-4.6,the vibration frequency ranged from § to 312Hz,
- Some measures were taken to discover the vibration source, such as eliminating
the clearance of the aircraft structure,blocking air inlet apertures in the tail sec-
tion of the aircraft,streamline tracing with power and strapping,and model tes—
ting in wind tunnel,but all of them failed,
On the basis of extensive investigation and calculations,it was decided to
make simulation test of the ejector nozzles with increased secondary flow rate or
with the nozzle shroud apertured for third flow, Finally it was found out that

the transonic vibration was induced by mismatching of engine with thrust nozzle.



