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to avoid making any assumption about the whirling orbit, and modification of
some real parameters and whirling orbit of the disk is performed sequentially in
the process of numerical integration, In experimental investigation some measures
are taken to create a crack very similar to a real crack on the shaft,

The results of Fourier analysis of the unbalance responses obtained from both
calculations and experiments show that in signature of vibration of the cracked
rotor exist very strong 2nd anc 3rd harmonics, The triple-frequency harmonic
increases with the rotating speed and reaches maximum at the speed being equal
to 1/3 of the critical speed,

Since the second harmonic can be caused by the other factors such as misa-
lignment,as a result of this research the authors suggest that operating the rotor
in the vicinity of 1/3 of the critical speed and monitoring the triple-frequency

component be the best method to detect a crack for this kind of turhine;

EFFECTS OF THREE CENTRES OF
BLADE ON FLUTTERING

Zhang Chengsheng and Song Zhaohong

(Beijing [nstitute of ~Aeronauties_and Astronautics)
Abstract

The effects of\three centres, i,e, aerodynamic centre, centre of gravity and
centre of torsion, of blade on fluttering have been studied, A structural model
of the coupling| between ‘\bending and torsion is presented in the theoretical
analysis,According to their dependence of the displacements of the blade vibra-
tion, the aerodymamic loads are considered as a function of the velocities of the
blade vibration, The complex eigenvalue equations are resolved by iteration ap-
proach,

The conclusions drawn from the study are as follows: the blade with the
forward centre of torsion is less stable than the blade with the backward one;
the blade with the forward centre of gravity is more stable than the blade with
the backward one, In the case of the blade with the foreward torsion centre,its
stability is improved when the aerodynamic centre takes place between the gravi-
ty centre and the torsion centre, As far as the blade with backward torsion cen-
tre is concerned,the blade will be unstable when the aerodynamic centre is lo-
cated between the gravity centre and the torsion centre, The analysis of these
three different kinds of blades demonstrates that the blade with the aerodynamic

centre located at the leading edge of the blade is the best one,



