24 2 Vol.24 No.2
2009 2 Journal of Aerospace Power Feb. 2009

:1000-8055(2009) 02-0277-10

( , 210016)

/ ;
, (Nornrdominated sorting geneti calgorithm-
NSGA- ),

1.147 5.74% 8.6%, 29.6% 30.1%

1 V211.47;, V214.1 DA

Multiple objectives optimization of -hingeless r otor tapered
box-beam blades based on aeroelastic gtability.

WAN G Hong-zhou, L1U Yeng,~ZHAN G Cheng-lin

(National Key-Laboratory of RotorcraftAeromechanics,
Nanjing University of “‘Aeronautics-and Astronautics, Nanjing 210016, China)

Abstract; The'analyss model of tapered-box-beam blade with the stability of flapping
and lagging was built, based onthe finite element method (FEM). The sendtivity analysis
method was provided under.thecondition of multiple constraints and objectives. The optimi-
zation was realized by/using the non-dominated sorting genetic algorithm (NSGA- ). Final-
ly , the optimization result was compared with the designed model. The results show that the
optimum solution resultsin a 1. 147 times increase of the autorotational inertia, a 5. 74 %
8.6 % reduction of the total rotor blade mass and a reduction in the peak-to-peak blade stress
of 29.6% 30.1 %, under the constrained conditions of blade rotating frequencies, autorota
tional inertia and aeroelastic stability.

Key words: areoelastic stability; hingeless rotor ; tapered box-beam blade;
sengtivity analyss; multiple objective optimization
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