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Development of a High-Speed Mechanical
Drive System for Oscillating an Annular
Blade Row 1n the Bending Mode*

Hideshi OinumAa™, Hiroshi KosavasHi™

ABSTRACT

A novel high-speed mechanical drive system was developed which enables
controlled - oscillations to be produced in an annular blade row in the bending mode;
thus allowing solutions to be obtained for cascade flutter in turbomachinery.

This system makes possible to take unsteady aerodynamic force measurements in the
National Aerospace Laboratory (NAL) Annular Cascade Test Facility at the realistic,
reduced frequency level of supersonic flutter in turbomachinery. Blade row oscillation
tests demonstrated that the presented system can controllably-oscillate at up to 200Hz
all 16 blades composing the annular blade row at a constant amplitude and interblade
phase angles. Both aerodynamically unstable and stable condition of the annular blade

row can be controllably-oscillated while operating in a supersonic flow field.

Keywords : Blade row, Flutter, Bending mode oscillator, Turbomachinery, Supersonic

flow
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