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(kg) N1 n, neo ne3 o,
0.8 0.8 0.85 0.95 1
1 12. 648 0.3517 0.4971 0. 4286 0.5909 0.7730
2 6.597 0. 4667 0. 4566 0. 5052 0.5733 0.7761
3 10. 686 0. 3222 0. 6583 0. 4462 0.4733 0.7215
1 10. 578 0.4278 0.7978 0. 6426 0. 7440 0. 8541
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TRANSIENT CHARACTERISTICS OF A FLEXIBLE ROTOR
SUPPORTED ON NONLINEAR SFD S

THROUGH BISTABLE OPERATION RANGE
Zhu Changsheng and Wang Xixuan
(Electromechanical Dept., Zhef iang University, Hangzhou 310027)

ABSTRACT T he transient characteristics of a flexible rotor supported on nonlin—
ear squeeze film dampers (SFD %) during passing through the resonant and bistable operation
speed range with constant acceleration are studied theoretically and experimentally. Tt is
shown that the properly designed SFD § have not only excellent steady-state performance,
but also better acceleration performance. T he maximum vibration amplitude of the rotor sys—
tem in the acceleration process decreases gradually with increase of rotor angular accelera—
tion, whether for the properly designed SFD ¥ or for the improperly designed SFD §. T he sta—
bility of multisolution in the bistable operation speed ranges depends not only on the form of
bistable operation, but also on the moving process. It is impossible for the rotor system to
pass through the bistable operation speed ranges with smaller amplitudes only by means of

accelerating the rotor system.

Key words Rotors Dampers Transient response Dynamic characteristics

CALCULATION ON FLEXIBILITY MATRIX AND
MODIFICATION OF HELICAL GEARS BY FEM

Fang Zongde
(10th Dep t. , ~Northwestern Polytechnical University, Xi an 710072)
ABSTRACT A computer program is-worked out for modification design of helical

gears by using Finite Element Method (FEM.). At first the finite element mesh of gear tooth is au—
to—generated without engagement\of gears, ~therefore it can be divided more conveniently and uni-
formly. The flexibility matrix es of\mesh nodes on working flanks of gears are calculated by FEM.

Then, the contact lines and contact nodes on the plane of action are generated by computer accord—
ing to the contact ratio-of gear pair. The flexibility matrixes of contact nodes are obtained by inter—
polation between the mesh nodes on plane of action. Further, the deformation of shafts and bearings
is added to the total flexibility matrix which is sum of the flexibility matrixes of both gears. Final-
ly, considering minimization of transmitting error and uniformization of load density as objective
functions, an optimal 3-D modification is solved by using mathematical programming technique.

Moreover an ex periment on modification of a helical gear pair has been done, w hich show ed that the
calculated results agreed with experimental data and the carrying behaviour of gear transmission

was improved considerably.

Key words Helical gears Flexibility Modification Finite element methods

OPTIMIZATION DESIGN OF WHOLE CONSTRUCTION

OF MULTISTAGE DISK
Huang Zhijian and Hao Yanhua
(Shenyang Aeroengine Research Institute, Shengyang 110015)
Zheng Guanghua
(4th Dept., Bejing University of Aeronautics and Astronautics, Beijing 100083)
ABSTRACT The optimization design of a whole construction of multistage disk,

which is of great significance in practice, is the further development of optimization design of sin—
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glestage disk configuration. The ways of autoshape description, strength calculation of single—
stage disk with finite-element method, optimization and coordination composition of multistage disk
and configuration optimization of all disks, are taken to develop the software SODMROD. The cal-
culation examples are provided. This paper also introduces the principles of shape description of
disk section as well as deduction of some formulas and the formulas which are used in the deforma-
tion calculation between disk and drum.

Key words Multistage disk Structural design Optimization Finite element methods

STATE- OF- ART AND PROSPECTS OF TRANSONIC

CENTRIFUGAL COMPRESSOR DEVELOPMENT
Hua Yaonan, Rao Jian, Zhang Guoqing, Li Jingping
(Academia Energetics R&D Center, Chinese Academy of Sciences, Beijing 100080)
ABSTRACT A review on the methods for predicting internal flowfield and designing
aerodynamic shape of transonic centrifugal compressor is given in this paper. In general, the devel-
opment of the transonic centrifugal compressor lags behind that of transonic axial compressor.
How ever, the transonic centrifugal compressor will be widely applied to-powerplant of helicopters,
the turbochargers of vehicles and compressors of petroleum=chemical industry etc. Thanks to an
urgent need of engineering practice, it can be prophesied that transonic centrifugal compressor will
make great progress within the coming several decades. At-present; inviscid calculation method
with a distributed loss model (or boundary layer calculation) is a main‘tool to predict or design the
transonic centrifugal compressor. However, along-with development'of computer, 3D Navier Stokes
solver may be applied in engineering practice within the coming-decade. In the inviscid calculation
method, the S1 and-82 stream'surface caulculation method is the most improtant method at pre—
sent. When the SI.and $2 method is used, the computer memory required is smaller and the CPU
time consumed is shorter\than'\3D'N avier-Stokes Solver. Of course, the S1 and S2 method is suit—
able only for non—separated flow condition at design point. As for design methods of the transonic
centrifugal compressor, - is necessary to make full use of experience of axial compressor design—
ing.

Key words Transonic compressors Centrifugal compressors Transonic flow

EXPERIMENTAL INVESTIGATION
ON SURFACE STATIC PRESSURE DISTRIBUTIONS

IN CURVED- BLADE COMPRESSOR CASCADE
Zhong Jingjum, Su Jiexian, Wang Zhongqi, Chen Ying
(Dept. of Power, Harbin Institute of Technology. Harbin 150001)

ABSTRACT The static pressure distributions on endw alls and blade surfaces and the
corresponding outlet flow for straight leaned and curved blades of plane axial compressor cascades
at 09ncidence were measured in detail. The experimental results show that C— shape static pres—
sure distribution can be obtained on the blade surface of the curved blades along blade height. Blade
leaning and curving can eliminate piling up of low energy fluid in the blade corner, cut down the

endwall losses, retard corner stalling, and improve cascade aerodynamic characteristics.

Key words Blades Cascade tests Pressure distribution Statie pressure



