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lems for the viscoelastical damping structure attached to gears, and a simple model is setup
by combining 20— node element technique according to the modal strain energy theory.
Thus, a practical and simple approach for engineering application is provided to predict loss
factors and optimal location of damping layer in the structure without the difficulty of solving
complex eigenvalues. As an example, the loss factors and optimal damping location have been

calculated for a real gear. T he results are in a good agreement with its experimental data.

Key Words Modal analysis Finite elements Viscoelastic Damping Gears

A STUDY ON VIBRATION DEPRESSION
OF GEAR SYSTEM BY MODIFICATION REANALYSIS

OF STRUCTURAL DYNAMICS
Shao Changjian , Sun Tao , Shen Yunwen
(Mechanical Engineering Dep artment, Northwestern Polytechnical University, Xi'an 710072)
Zhang Xianmin
(Mechatronic Engineering Department, Shantou University;” Shantou ™ 515063)

ABSTRACT The complex Mode T heoremand M atrix ‘\Perturbation M ethod are
applied to execution of the modal sensitivity analysis-and the Fourier Series M ethod for cal-
culation of the vibration responses. The dynamic characteristics of a complicated aerogear
system, so— called star gear system, are-elaborated theroughly. The damping enhancement
and modifications of other structural parameters for the vibration depression of the system
are also considered in-order to find-the most efficient measures to minimize the vibration re-
sponses of the whole-gear system. ‘As aresult, anaccurate and efficient procedure for the dy—
namic analysis and redesign\ of viscously damped linear vibration system is developed, and

some practically useful conclusions-are drawn out.

Key Words Gear drives Dynamic structural analysis Modal theory

Vibration depression

AN EXPERIMENTAL RESEARCH

OF PULSE- GEL PROPELLANT ROCKET MOTOR
Li Yuesen, Wang Desheng, Li Qihai
(The 41st Institute of the Fourth Acadeny of CASC, Xi‘an 710000)

ABSTRACT Gel propellant rocket motor has been developed as a new advanced
technique in rocket propulsion field since the late eighties. T o a great extent, it overcomes re—
spective disadvantages of liquid and solid rocket motors, and especially has flexible and sim—
ple controllability of the rocket energy. A kind of rheological composite propellant without
curing agent is used as initial formulation of gel propellant, the extrusion adaptability and
frictional security of gel propellant have been studied in an experimental motor, and the rela—
tions and effective factors of its viscosity and extrudsion adaptability have been discussed and
double— pulse combustion pressure— time curves have been obtained from its static firing

test successfully. Thereby, the security and usability of the gel propellant and the feasibility
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and flexibility of pulse gel propellant rocket motor for thrust control and multiple- start
have been preliminarily verified.

Key Words Experiments Pulse Rocket engines Propellants

AN IN- FLIGHT ADAPTIVE MODEL OF TURBOFAN
Li Songlin, Sun Jianguo. Huang Jinquan
(2nd Dept- Nanj ing University of Aeronautics and Astronautics, Nanjing 210016)
Li Jianming (Gas Turbine Institute, Xindu. Sichuan 610500)

ABSTRACT A real time adaptive model for turbofan engine is developed, which
uses Kalman Filter concept to estimate unmeasured output variables and characterizes the
effects of off— nominal engine behavior as biases on the measurable output variables. An
adaptive engine model is formulated and its block diagram is set up with this method. T he es—
timates of the output variables obtained from the presented model are compared with nonlin—
ear simulation results of the engine for testifying its adaptability to the off— nominal behav-

ior of the engine with deteriorated performance.

Key Words Turbofan engine Kalman filter Adaptive control _Modeling

A NEW FAULT DIAGNOSIS METHOD BASED

ON NEURAL NETWORKS AND EXPERT SYSTEM
Liu Zhansheng and Zhang Xinjiang
(Harbin Institute of Technology. Harbin 150001)

ABSTRACT In order to diagnose the faults in trubomachinery, a new type of
diagnosis system based on Expert‘System (ES) and Neural Network (NN) is proposed. The
NN diagnosis system-is used to remember directly and associate faults happened before. T he
NN diagnosis system-gives a set of candidate faults. The back reasoning mechanism of the
expert system is applied to verifying these candidate faults. T his diagnosis method is proved
to be reliable and superior to the traditional ones.

Key Words Neural network Expert system Fault diagnosis

TECHNICAL NOTES

APPLICATION OF BPN TO QUANTITATIVE DIAGNOSIS

OF GAS PATH COMPONENT FAULTS IN TURBOFAN

Sun Bin and Zhang Jin
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijjing 100083)

Zhang Shaoji (Shenyang Aeroengine Research Institute, Shenyang )
ABSTRACT The possibility of using BPN to quantitative diagnosis of turbofan



