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ANALYTICAL AND EXPERIMENTAL INVESTIGATION

OF BIRD IMPACT ON BLADES
Gao Deping
(Narnjing Aeronautical Institute)
Li Qinghong
(China Estern Airlines)

ABSTRACT Investigation on blade damage by bird impact is of great
importance in the development of modern aero—engines. The high—speed dynamics of the bird
impact on blades has been studied analytically and experimentally. The response analysis of
the bird impact on the blade is a geometrical and material non-inear, transient large—
displacement problem. A program system for the nondinear transient response analysis has
been developed and the loading characteristics of the bird impact are outlined. Based on the
sensibility analysis of structural response to loading, a simple effective loading model of the
bird impact is presented- A computer program of model analysis for the bird impact on blades
is developed. The calculational results show that the bird impact on the blade at the velocity
about 200m/s can be characterized as compressible fluid.. T'he normal impact experiments
with artificial birds have been completed, and thecourse-of the bird impact was recorded by
the high—speed photography. It is proved again that the bird\ colliding against the blade
behaves like compressible fluid.

EFFECT OF INLET DISTORTION ON BLADE VIBRATION

AND INLET DISTORTION TOLERANCE
Chen Qun, Du Shaohui, Li Wenlan
(ANorthwestern Polytechnical University )

ABSTRACT T his paper examines the acceptability of inlet distortion from the
angle of to the blade strength, and considers the influence of some inlet distortion patterns on
the compressor blades vibration. An analytical moethod is provided. M eanwhile, the exciting
forces of the circumferential distortion on the compressor blades and the blade responses to
these fores are analyzed. The blade vibratory stresses caused by the distortion are calculated.
The stress variation at different distortion levels is also investigated, and so the inlet

distortion tollerance limit determined by the blade strength is discussed.



