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Structural design and optimization for the deformation
approaching to hot pofile of a swept fan blade
with smaller hub-to-tip ratio

WANG Yan-rong"?, HUANG Zhong-shan', FU Zhi-zhong', SHI Liang'
(1. School of Energy and Power Engineering,

Beijing University of Aeronautics and Astronautics, Beijing 100191, China;

2. Collaborative Innovation Center for Advanced Aero-Engine, Beijing 100191, China)

Abstract: An iterative method was proposed for determining the cold blade profile from
a hot blade profile based on the aerodynamic design. The method was applied to the design
optimization of the gravity center tilting of a rotor blade. The optimization was based on the
hot profile and the stress calculation on the cold profile. In that way, it could reduce the in-
fluence on the aerodynamic performance. A multi-objective optimization procedure of the
gravity center tilting based on the commercial package iISIGHT was established by proposing
a method of automatically updating the finite element mesh in the determination of cold blade
profile. The effect of the disk on the optimization of gravity center tilting of a blade was in-
vestigated by referencing a swept fan blade with smaller hub-to-tip ratio. The results show
that the maximum values of stress and deformation of a rotor blade are respectively decreased

by 10. 6% and 46 % by the proposed method for a given hot profile from the aerodynamic design.

Key words: swept fan blade; smaller hub-to-tip ratio; cold/hot profile;

gravity center tilting; structural multi-objective optimization
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Fig. 1 Finite element model of a bladed disk sector
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Fig. 2 Flow chart of hot-to-cold profile calculation
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