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FULL- LENGTH PAPERS

A NEW APPROACH

TO DETERMINING ROTOR DYNAMIC RESPONSE
Liao Mingfu
(Dept. of Aeroengines, Northwestern Polytechnical University, Xian 710072)
Alex Sievi and Hartmut Walter

(Institute for Aeronautics and Astronautics, Technical University of Berlin, Germany)
ABSTRACT In order to determine the dynamic response of a complex rotor sys—
tem to imbalance, a new approach is developed, based on the state equation and transition ma—
trix of motion of a rotor. By means of this method, the exact selution of rotor vibration re-
sponse can be directly obtained without any information about \its modes in advance. Further—
more, as the transition matrix can be transformed into a transfer matrix} so this approach can
be combined with transfer— matrix method, and the /dynamicresponse of a complex rotor sys—
tem to imbalance can be easily computed. A numerical example|shows," that this approach is

an effective and short— cut method.

Key Words Equations of states Transfer function-matrix Rotors Responses

A COMPUTATIONAL MODEL FOR LIFE CONSUMPTION

AND LIFE MONITORING OF AEROENGINE
He Jinglan, Hong Jie, Li Qihan
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijjing 100083)
ABSTRACT A mathematical model is set up for life consumption of the high
temperture parts in aero— engine. Low Cycle Fatigue, T hermal Fatigue, Creep, and any com—
bination of them are considered in the model. Engine life usage must be determined for each
flight mode by its mission analysis. A military engine flight mode can be divided into three
types of cycle: zero— maximum RPM- zero, cruise— intermediate— cruise, idle— maximum
— idle. The relative life consumption and remaining life of the high temperature parts of an
engine for every flight can be obtained by the Miner’s Rule summation. As an example, the
life consum ption of the high pressure turbine disk of a given engine is calculated by the mod-
el. Based on the mathematical model and its computational program in C language, the real

— time life monitoring of high temperature parts in an aeroengine can be conducted.

Key Words Lifetimes Cyclic loads Monitoring Consumption



