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AMULTISTAGE FINITE ELEM ENTM ETHOD FOR TRANSNIC

FLOW CALCULATION IN TURBOM ACH INERY
Zhu Gang, Shen M engyu, L iu Qiusheng, W ang Baoguo
(Dept o EngineeringM echanics, Tsing H ua U niversity, Beijing, 100084)

ABSTRACT In the light of the idea of M ultistage Finite ElenentM ethod, The
anitropic tenor force finite elanent and the Taylor- Galerkin finite elanent method have
been combined properly into a nev method w hich called anisotropicmultistage finite elenent
method Thismethod is superior in convergence peed and stability and suitable to tranonic
flow calculations W e applied thismethod to analyzing the tranonic flow in a two-dimension-
al cascade and compared w ith its experimental data It is show n that thismethod is a pow er-
ful tool for the transonic flow calculation

Key words Tranonic flow Turbomachines Finite elanent method

ANALY SISOF FATIGUE CRACK GROW TH IN'GLALL

Zhang Xueren and Nie Jingxu
(4thDept Beijing University of A eronautics and A stronautics, B eijing” 100083)

ABSTRACT A finite elanent analysis is applied to the fatigue crack grow th
properties in glass aluminum hybrid laminates (GEALL ). "The stress and strain fields of
GLALL w ith different crack length areobtained from-the computation, inw hich the cracks
are assumed to expand only-in A+-layers-T he relationship of the effective stress intensity fac-
torson the crack tipsto, the crack length-is derived by the energy method It isfound that the
bridging effect of the glass fibersw ith high strength on the cracks in A | layers decreases ob-
viously the effective stress intensity-factors thus the grow th rate of the fatigue cracks is cut
down to a great extent. The computation results agreew ell w ith the experimental data

Key words L aninates Fatigue crack D iffusion Characteristics

STRUCTURAL REL IABIL ITY ANALY SIS

OF AN AEROENGINEW ITH COM PL EX UNCERTA INTY
Wang ZhenyingandL uW enlin
(Dept of Aeroengine, N orthwestern Polytechnical University 710072)

ABSTRACT Random meterial properties, geometrical shapes, forces and dis
placenent 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 methodw ith the gnall parameter perturbation method are provided Based on second-
order perturbation technique, the fomulations for the random stresses and the reliability of
the aeroengine’s structures are derived A coording to analysis the characteristicsof these ran-
dom parameters, the smplemethods for analyzing the aeroengine structural reliabilty are ob-
tained At last, the reliability of a rotating disk of the aeroengine is analyzed w ith a smple
numerical example

Key words A ircraft engines Structural reliability Probability Finite elenents



