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Experiments on an axial-flow testing compressor

with small boss-ratio
2nd. Report, Vibratory stresses of blades
By

Tsuyoshi ASANUMA, Yoshiro SAITO
and Hachiro YAMAKAWA

Abstract: Experiments on new rotor blades in a single-stage axial-flow compressor with
hub-tip ratio of 0.3, which have previously suffered rotor blade failures during its initial
test of rotating stall, are carried out. Both moving blade rows show a large disagreement
in the pressure-rise characteristics, particularly hysteresis of rotating stall process, while
having almost similar distribution of internal flow.

Alternating stresses on moving and stational blades are measured by strain gauge
method under several flow conditions. The tests on rotor blade are used to indicate the
possibility of high dynamic stresses which is occuring as soon as a large rotating stall of
single cell appears and is so sufficient to cause the previous fatigue failure of rotor blade.

Contrary to expection, the similar tests on stator blade show that its vibratory stress is
found to be more extensive even when the compressor runs under the normal or designed
condition without such a rotaing stall. A number of experimental measurements of flow
distribution and damping force are obtained by changing the stagger angle of stator blades.
It is seen that a considerable excitation is present near the hub side of stator blade due to
the local separation of flow even at the engine design point and, in addition, the stator
blades setting at the normal stagger angle has little aerodynamic damping for flexure

vibration just like in the case of stall flutter.
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