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A MULTISTAGE FINITE ELEMENT METHOD FOR TRANSONIC

FLOW CALCULATION IN TURBOMACHINERY

Zhu Gang, Shen Mengyu, Liu Qiusheng, Wang Baoguo
(Dept. of Engineering Mechanics, Tsing Hua University, Beijjing, 100084)

ABSTRACT In the light of the idea of M ultistage Finite Element Method, T he
anisotropic tensor force finite element and the Taylor— Galerkin finite element method have
been combined properly into a new method which called anisotropic multistage finite element
method- T his method is superior in convergence speed and stability and suitable to transonic
flow calculations. W e applied this method to analyzing the transonic flow in atwo—dimension—
al cascade and compared with its experimental data. It is shown that this method is a power—
ful tool for the transonic flow calculation.

Key words Transonic flow Turbomachines Finite element method

ANALYSIS OF FATIGUE CRACK GROWTH IN GLALL

Zhang Xueren and Nie Jingxu
(4th Dept. Beij ing University of Aeronautics and Astronautics. Beijing/ 100083)

ABSTRACT A finite element analysis is applied\to the fatigue crack growth
properties in glass aluminum hybrid laminates A GEALL). The stress and strain fields of
GLALL with different crack length are obtained from the computationy in which the cracks
are assumed to expand only in Al layers. T he-relationship of the effective stress intensity fac—
tors on the crack tips to thecrack length is derived by-the energy method. It is found that the
bridging effect of theglass fibers with high strength-onthe cracks in Al layers decreases ob-
viously the effectivestress \intensity factorsthusthe growth rate of the fatigue cracks is cut
down to a great extent \ The computation results agree well with the experimental data.

Key words Laminates /Fatigue crack Diffusion Characteristics

STRUCTURAL RELIABILITY ANALYSIS

OF AN AEROENGINE WITH COMPLEX UNCERTAINTY
Wang Zhenying and Lu Wenlin
(Dept. of Aeroengine, Northwestern Polytechnical University 710072)

ABSTRACT Random meterial properties, geometrical shapes, forces and dis—
placement boundary condition of an aeroengine are directly introduced into functional varia—
tional formulations and a unified random variational principle and the probabilistic finite ele-
ment method with the small parameter perturbation method are provided. Based on second—
order perturbation technique, the formulations for the random stresses and the reliability of
the aeroengine § structures are derived. According to analysis the characteristics of these ran—
dom parameters, the simple methods for analyzing the aeroengine structural reliabilty are ob-
tained. At last, the reliability of a rotating disk of the aeroengine is analyzed with a simple
numerical exam ple.

Key words Aircraft engines Structural reliability Probability Finite elements



