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Aerodynamic Damping Effect on Cascading Blades
(Double Circular-Arc Blades Vibrating in Translatory Mode)
by
Yoshimichi TANIDA, Keizo HATTA and Tsuyoshi ASANUMA

Abstract: The aerodynamic force acting on the blades vibrating in translatory mode
were measured under the following conditions:

Blades : Double circular-arc (fixed: 8, oscillated: 5)

Chord : 30 m/m, Span: 60 m/m, Solidity: 1, Stagger angle: 0°, 30° and 45°

Amplitude of vibration: 2m/m

For a blade being isolated, vibrating in unstalled state, the air force and the phase
angle between the air force and the motion of the blade coincide very well with those
calculated by the potential flow theory.

As the blade falls into stall, however, there may be seen unexpectedly remarkable
increases in the aerodynamic damping force and in the phase angle, which may be attri-
buted to the time delay accompanied by stall. A simple calculation, using the experi-
mental results mentioned above, gives large time constant of stalling.

For cascades with stagger angle of 30° and 45°, in unstalled state, the aerodynamic
damping force may be negative in smaller frequencies and in a certain range of inter-
blade phase angle.

As the cascade stalls, the so-called flutter velocity decreases abruptly, but the phase
angle between the air force and the blade motion does not change so remarkably as in

the case of an isolated blade.
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