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Vibration Analysis of a Turbo-Machinery Blade
Considering Rotating and Flow Effect

Kyukang Joung* - Seunghoon Shin* - Heeyong Park* - Donghyun Kim**

ABSTRACT

Flow-induced vibration analyses have been conducted for a 3D compressor blade model.
Advanced computational analysis system based on computational fluid dynamics(CFD) and
computational structural dynamics has been developed in order to investigate detailed dynamic
responses of designed compressor blades. A fully implicit time marching scheme based on the
Newmark direct integration method is used for computing the coupled aeroelastic governing
equations of the 3D compressor blade for fluid-structure interaction problems. Detailed dynamic
responses and instantaneous pressure contours on the blade surfaces considering flow-separation

effects are presented to show the multi-physical phenomenon of the rotating compressor blade.
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(a) Blade Shape
Fig 1. Rotary Blade Configuration

(b) Computational Grid
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(a) Stator and Rotor
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(d) Rotor Leading Edge
Fig. 2 Computational Grid for Rotor Model
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1% 147.30Hz 2™ 344.02Hz 3% 37950Hz 4™ 469.79Hz
(1 Bending (2™ Bending (3 Bending (1 Torsion)

Fig. 3 Natural vibration mode shapes
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Fig. 4 Comparison of Mach contours between the rigid
and the elastic turbine blade models
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