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Fig. 2 Geometrical model and grids of the blade
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Fig. 3 Distribution of equivalent stress on the blade Fig. 4 Distribution of total deformation on the blade
1
Table 1 Natural frequencies of blades in response to water pressure
1 2 3 4 5 6 7 8 9
/Hz 44.795 75.151 109.83 149.67 153.72 197.71 236.98 243.81 284.29
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Fig. 6 Variation of water pressure fluctuation at various monitoring points with time
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Fig. 7 Fluctuating spectra of water pressure at various monitoring points
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Strength of axial flow blades considering fluid-structure interaction

SHANG Wei LIAO Wei-li ZHENG Xiao-bo
Institute of Water Resources and Hydroelectric Engineering  Xi' an University of Technology Xi' an 710048

Abstract Based on 3D turbulent numerical simulation results of the whole passage in axial flow turbines the pressure
fluctuation of the Kaplan turbine was analyzed. A strength analysis of the axial flow blades was carried out using an
elastic-mechanical unsteady FEM. The fluid domain and solid domain were calculated through sequential iteration using
weak coupling technology and the coupled fluid and solid for the turbines was analyzed. The results show that in
response to water pressure the maximum displacement occurs at the outlet close to the outside edge of the blades and
the maximum stress occurs at the intersection between the outlet end and flange of the blades. The deformation of the

blades has an obvious influence on the amplitude of the pressure fluctuation.

Key words axial flow blade unsteadiness finite element weak coupling strength
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