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STUDY ON TRAVELLING WAVE VIBRATION

OF BLADED DISKS IN TURBOMACHINERY
Yan Litang ( Beijing University of Aeronautics and Astronautics)

ABSTRACT The exciting sources for axial vibration of disk, especially the new
axial gas dynamic force induced by travelling waves and its properties, and influence on the
vibration of disks are studied. It is shown that the travelling wave induces new gasdynamic
force which can damp out the foreward traveling wave vibration and induces the self-exciting
vibration for the backward travelling wave vibration. Because it is unavoidable that various
distributed stationary forces act on the disk, the resonance in company with the self-exciting
stationary wave vibrations is excited during the critical speeds of disk. The resonance, in es—
sentials the self-exciting vibration, is the reason for dangerous stationary wave vibration.
This is a new conception. T he equation for calculating the instabitity of the stationary wave

vibration of the disk is also given in the paper.

ENERGY DAMAGE THEORY

OF THERMO-FATIGUE AND CREEP LIFE
Xiong Changbing ( Bejjing University of Aeronautics and Astronautics)

ABSTRACT A new life prediction method of temperature and load damage for
high temperature components of engine is presented. In consideration of the interaction be-
tween thermo-—
fatigue and creep, the new method ineludes the damage summation of elastic energy, plastic
energy and creep energy of\material. “T'he precise finite element method of thermal-elastic-
plastic—creep conditions is\used to'solve-the correlation of maltiple physical parameters of ma—
terial (stress, strain, Young's modulus, thermal expansive coefficient, yield limit, plastic
hardering exponent, creep hardering exponent, etc,) with temperature effect. In the new
method the correction can be/made according to the changes of temperature and time, so that
it expands the applicable area of general damage mechanics. This paper makes reference to
the experimental results of famous “Strain Range Partitioning (SRP) ?3nd “Strain Energy Par—
titioning (SEP) *methods. T he calculated results by the presented method locate between the
experimental results of SRP and SEP methods. T he new method has the advantages in clear—
ness of physical concept, convenience of calculation and wide range for application. It is sati-

factory for engineering practice in life prediction of high temperature components.

RELIABILITY ANALYSIS OF

DIRECTIONALLY- SOLIDIFIED TURBINE BLADE
Lu Wenlin, Duan Zhenlong ( Northwestern Polytechnical University)

ABSTRACT This paper is based on stress analysis of directionally-solidified
turbine blade with the Finite Element Method. The reliability analysis method with a simple
failure model is proposed. The failure function is established by Hill Criterion. T he second or-
der moment method and Hasoferd.ind method for multiple random variables and nonlinear
failure function are used to find the failure point and reliability of the faillure model. T he
methods are checked by M onte-Carlo method.



