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Study on Optimization and Vibration Characteristics of Fan Blade Based on Stack Line
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Abstract: In order to improve the static strength and vibration characteristics of aeroengine fan blades,the static stress and Strain
Energy Density(SED )index of fan blades were taken as the optimization objective. The influence of the circumferential configuration change
of the fan blade barycenter stack line on the blade performance of strength and vibration was analyzed by Kriging surrogate model and micro
population genetic algorithm. Taking the circumferential configuration of the blade barycenter stack line as the design parameters,the
parametric modeling of the fan blade,the automatic division of the finite element mesh and the finite element calculation were realized. An
integrated platform of “parametric modeling—finite element simulation— characteristics optimization of strength and vibration” for aeroengine
fan was established to optimize the design of a wide—chord fan blade. The results show that the high stress zone in the center of blade moves
to the tip after optimization,the high stress zone of the leading edge of the blade root is improved. The maximum static stress decreases by
5.45% ,the SED index decreases by 5.94% ,and the vibration stress margin of first order increases from 66.81% to 70.46% under the same
load. There is no obvious change in the natural frequency,vibration mode and resonance margin of the blade,which shows that the
optimization algorithm can effectively improve the static strength and vibration stress distribution of the blade,and will not have adverse
influence on other vibration characteristics.
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