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RELIABILITY ANALYSIS OF

LOW-CYCLE FATIGUE LIFE FOR A DISC

Lu Wenlin and Zhang Dingzhen
(7th Dept- Northwestern Polytechnical University, Xian 710072)

ABSTRACT When a failure model with low-cycle fatigue is identified, the fail-
ure function for reliability analysis reduced as follows: As cumulative damage of varying-am-
plitude cycles is calculated with Miner’s law, the total damage is considered to be a random
value varying from 0.3 to 3, and follows logarithmic normal distribution. Furthermore, dam-
age of low—cycle loads of each amplitude is evaluated according to the formula of flow —cycle
fatigue life prediction proposed by R. W. Landgraf. Then, the failure function for reliability
analysis is derived from the above formulas by transforming strain expression into stress ex—
pression. If a stress at certain point of a disk is influenced by a disturbance of some random
variables, the stochastic finite element method is employed to find the variance of the stress
distribution. When stresses in a disk are in elasto—plastic condition, nonlinear SFEM is re-
quired to obtain the variance of the stresses. Finally, a numerical example for a disk with e-
qual thickness is presented and is verified by the Monte—Carlo simulation-

Key words Fatigue life Stochastic finite element Reliability

OPTIMIZATION OF TURBINE BLADE FIR-TREE ROOTS

Cheng Kaijun and Ma Mei
(4th Dept. Beij ing University of Aeronautics and Astronautics, \Beijing 100083)

ABSTRACT An optimizatien_system for “fir-tree”’root is’developed for design
layout of the “fir-tree””joint area in gas turbine so as to decrease the weight of aero engine
and shorten the design cycle, This system is suitable to-design the 2 5 pairs of teeth used in
modern aero engines: After the optimization the smallest weight subject to the static strength
constraints has been-attained, the FEM is used to check the distribution of stresses, particu—
larly the concentration stress, and the restlts are shown on the screen for making decision.

Key words Aireraft engine “Fir-tree Blade root Optimization

COMMENT ON THE PROBLEM OF TURBULENCE

Zhao Songnian
(Institute of Atmospheric Physics, The Chinese Academy of Sciences, Beijing 100029)
ABSTRACT This paper points out that Navier-Stokes equation is an essential e—
quation for studying turbulent flows, it governs the motion of fluid flows. Reynolds equation
represents coexistence of random and determinative phenomena in the turbulent flows. But,
BurgersKdV equation has no relation to mechanism of turbulence, so we can’t regard it as a
" new equation" for researching turbulent flows.

Key words Turbulence Navier-Stokes equations Reynolds



