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PERTURBATION TECHNIQUE FOR RELIABILITY ANALYSIS

OF A ROTATING DISK WITH UNCERTAIN GEOMETRY
Wang Zhenying and Lu Wenlin
(Dept. , Northwestern Polytechnical University, Xi&in 710072)

ABSTRACT Design methods for the aerospace technology are, in general, based on de—
terministic parameters. In paractice there always exist random deviations of parameters, such as
material properties and geometry, forces, and boundary conditions. In most situations the random
deviations are small, but their overall effect can have a strong impact on behaviours of critical com—
ponents, particularly in failure and reliablility analysis. For this reason a probabilistic finite element
method based on second-order perturbation technique is used to analyze the reliabilty and the ran—
dom stresses of arotating disk with uncertain geometery, the elementary perturbation approach to
this problem has been studied and formulas for the random stress and the reliability have been de-
duced. The effect of uncertain geometery on the reliability is considered by a simple numerical ex—
ample. The accuracy and efficiency of the method is demonstrated by its application to a rotating
disk with uncertain geometery. The reliability calculated by this method compares favorably with

that obtained from Monte Carlo simulation.

Key words Aircraft engines Perturbation method Strutural reliability

Finite element methods

STRESS ANALYSIS OF CHECK RING CONNECTING STRUCTURE

BETWEEN COMPOSITE CASE AND NOZZLE
Cheng Xiaomin
(Nanhua Powerplant Research-Institute, Zhuzhou 412002)
(hen Ruxun and-Yang Weiguo
(Powerplant Reseorch Institute, Shanxi)

ABSTRACT The check ring connecting structure between composite case of solid pro-
pellant rocket motor and conicAix ed body of a nozzle is of great advantage to decrease the mass and
stress. In order to analyzethis structure an equivalent orthotropic axisymmetric body is used to
represent composite motor case and a FEM program for contact problem with large deformations is
developed. The calculation shows that the relative displacement betw een check ring and nozzle con—
ic fixed body and the angle betw een two sealing surfaces are very small under the working load.
This fact indicates that the check ring connecting structure is safe in application. The relations of
the concerned structure parameters to the deflection of the sealing surfaces are discussed. For the
sake of comparison it is also found that the structure of submerged fitting increases the contact
area magnificently and decrease the angle betw een two sealing surfaces to 4. 02%.

Key words Composite materials Jet nozzles Structural analysis Deformation method

PREDICTION OF GEAR BENDING

FATIGUE STRENGTH RELIABILITY
Le Xiaobin
(2nd Dept., Nanjing University of Aeronautics and Astronautics, Narnjing 210016)
Luo Lifong and Chen Ying
(6th Dept., Shanghai Jiaotong University, Shanghai 200030)
ABSTRACT A new view point is taken that the fatigue failure of the gear under bend-

ing load is treated as a random event,and a method for predicting the gear fatigue strength reliabili-



