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CYLINDRICAL CASE FATIGUE LIFE PREDICTION

BY LOCAL STRAIN APPROACH
Shang Weijun, Liao Xuejun, Xu Tang
(Narnjing Aeronautical Institute)

ABSTRACT A finite element elasticplastic stress—strain analysis is completed
for the cylindrical case with a hole. According to the stress—strain analysis the equivalent
simulation members of thin plate with holes are designed to replace the cylindrical case in the
fatigue life predictions and tests. The low cycle fatigue life predictions and tests have been
accomplished with the local strain
approach for the cylindrical cases and the equivalent simulation members. T he results prove
that the
equivalent simulation is feasible. Finally the design criterion of the equivalent simulation me-
mbers is found out. Therefore this work provides a basis for designing equivalent simulation

members to replace the complex members in the low cycle fatigue life predictions and tests.

CSDT-RICCATI TRANSFER MATRIX INTEGRATION METHOD
FOR TRANSIENT ANALYSIS OF NONLINEAR

ROTOR-BEARING SYSTEMS
Gu Zhiping
( Xian Institute of ~Technology )

Chen_Songqi
( Northwestern Polytechnical University)
ABSTRACT Based on\the work-of Chu and Pilkey, a new direct integration me—

thod for the transient analysis of nonlinear rotor-bearing systems is proposed, called
Continuous—Space Discrete—T)ime (CSDT) -Riccati transfer matrix integration method- In
this method, the transfer vector

{f: e} rather than the previous {f e}’ is used with the aid of the Newmark generalized
acceleration formulation; the accelerations of all stations, not the deflections, are computed
by the Riccati transfer matrix method, in result the method § numerical instabilities are
improved. The method sustains the advantages of the Riccati transfer matrix method, i- e.,
it is staightforward, easy to be understood, very convenient to use, quite stable, and capable
to reduce the computation time and memory space significantly. So, it is especially fit to
calculate the transient response of large complex rotor-bearing systems containing nonlinear
elements. The method is illustrated and tested for the transient response of an unbalanced
flexible rotor incorporating squeezefilm damper without centralizing spring. The obtained re-
sults agree well with those of the lumped mass method. For comparison an numerical
example of the transient response of the above system has been also computed, using the
transfer vector {f: e}'. The obtained results show that such an integration is unstable. T he

reason of the unstability is also analyzed in this paper.



