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GEAR VIBRATION CONTROL

WITH VISCOELASTIC DAMPING MATERIAL IN AEROENGINE
Ren Xingmin, Xu Ming, Gu Jialiu
(Northwestern Polytechnical University )

ABSTRACT A research on gear vibration control with viscoelastic damping ma-—
terial has been completed. A technique for determining the optimum dam ping material distri-
bution for some particular modes of vibration has been developed. T he dam ping work expres—
sions have been set up by modal analysis, and the optimum damping material distribution has
been obtained by calculating the individual mode of the structural. T he proposed method fea—
tures: firstly, it takes into account the influence of loading frequency and the environment
temperature; secondly, it cuts down computer time. T he experiments have been done for the
gear model without and with the damping material. T he results show that the response of the
gear with the damping material is decreased and the damping ratios are increased. It is also

testified that the results of the vibration control are satisfactory.

THE BEHAVIOR OF MAIN BISTABLE OPERATION
IN FLEXIBLE ROTOR-SQUEEZE FILM DAMPER SYSTEM

WITH CENTRALIZING SPRINGS
Zhu Changsheng ( Zhg iang University)

ABSTRACT Based on_theoretical analyses-and experiments of flexible rotor-
squeeze film damper system with'centralizing springs,-this paper presents the investigation of
the main resonant bistable operation occurred near the main resonant speed of the system,
and deals with the regularity of\occurenee of the bistable operation and the influence of sys—
tem parameters on the behaviors of the bistable operation. The calculated results and the ex—
perimental data areina good agreement. It is found that the main resonant bistable operation
is characterized by the sudden change of rotor vibration amplitude and by the transposition
disc mass center. T hereasons of the difference between theoretical analyses and experiments

are discussed.

TECHNIQUE OF VARYING-LIP SIMULATING TOTAL
PRESSURE DISTORTED FLOW FIELD
Chen Xiao, Mao Jian (Nanjing Aeronautical Institute)

ABSTRACT A technique of vayingip simulating total pressure distorted flow
field has been investigated experimentally. The effects of the various geometric parameters of
the lip on the total pressure distribution and the turbulence of the total pressure fluctuation
are analysed, some rules have been obatined. T he relations of the total pressure recovery and
the mean turbulence to the mean Mach number for the axisymmetrical lip of various shapes
are also presented. T herefrom the approach and the concept for simulating the real total pres—
sure distorted flow field are deduced. Moreover, two kinds of the real total pressure distorted

flow fields are simulated. As a result, the simulated total pressure distortion index DCeo, the
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mean turbulence Tu and the maximum instantaneous distortion indexes (Kemsor Kmax) meet
the requirements of tolerances and some general experience is obtained from the simulation of
the specific flow fields. The results show that it is a effective and inexpensive simulative tech-
nique to select an axisymmetrical lip shape as a primary lip according to the mean M ach num—

ber, the mean turbulence and the total pressure distribution of the given total pressure dis—
torted flow field.

A NUMERICAL CALCULATION OF TURBULENT FLOW

IN GENERAL NON-ORTHOGONAL
CURVILINEAR COORDINATE SYSTEM
Li Yiguang, Yan Chuanjun, Wang Hongji
(Northwestern Polytechnical University )

ABSTRACT The expressions of the governing equations of turbulent flow with
contravariant physical velocity components in a general non-orthogonal curvilinear coordinate
system are derived by means of tensor theory. A numerical method and a computer program
for turbulent recirculating flow in the general non-orthogenal curvilinear céordinate system
are developed. Since the velocity and the displacement vectors are decomposed into their con—
travariant components, the method has the main advantages-of\its obviousness in physical
meanings, easiness in treatment of-boundary conditions-and the suitability to the numerical
calculations of turbulent flow in various complex-geometries. The flow fields in some kinds of

complex geometries are calculated:

THEORETICAL RESEARCH ON THE RESPONSE OF AN AXTAL
COMPRESSOR TO INLET PERIODIC DYNAMIC DISTORTION
Feng Qi,Zhuang Huimin (Nan ing Aeronautical Institute)

ABSTRACT A flow model of flow field is formulated for axial compressors un—
der periodic dynamic distortion. The frequency response of the flow field model is analysed.
A computer program for problems of various types of periodic dynamic distortion has been
written according to the flow field model and the numerical method. The flow fields of a two-
stage L. P. compressor under inlet total pressure periodic dynamic distortion were simulated.
The results of computation and experiments are shown in good agreement either in the ampli-
tude or in phase of total pressure fluctuation. The characteristics of propagation of dynamic
distortion through the compressor are analysed, sensitivity of compressor to some frequency

is found according to the results of computation.



