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Displacement of the observed points

Table 1

Displacement ~ Displacement Displacement

. . . . . Displacement . o
Observed ~ without  with optimization P with optimization

constrain (mm)

point  optimization  design (mm) design (mm)
. (scheme 1)
design (mm)  (scheme 1) (scheme 2)
1 3.439 3.472 4 3.423
2 1.566 1.791 2.1 1.716
3 0.276 0.7 0.8 0.8
4 0.777 1.8 1.9 2.62

R2 EMNIRIMESHERERE
Table 2 Vibration frequency and combined

compliance index (CCI) of the structure
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o optimization  optimization  of the single
response optimization . . L.
function desi design design objective
Sign (scheme 1)  (scheme 2)  optimization
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(Hz)
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MULTI-OBJECTIVE TOPOLOGY OPTIMIZATION DESIGN METHOD
BASED ON PENALIZED DENSITY THEORY FOR AIRCRAFT

LIFTING-SURFACE "

Miao Xiaoting' Xu Quan Liu Guang Zhang Fenggang
(Shanghai Electro-Mechanical Engineering Institute, Shanghai 201109, China)

Abstract Taking account of the structural stiffness and the low order vibration frequencies, two schemes of
multi-objective topology optimization were proposed to obtain the best aircraft lifting-surface structural design.
Based on penalized density theory, the scheme one (named as constrain method) is to convert the multi-objective
optimization to single-objective optimization by considering the minimum structural mass as the objective with con-
straints of reference points displacements and the low order vibration frequencies. The scheme two (named as the
combination of constrain method and criterion function method) settles the multi-objective optimization by defi-
ning combined compliance index (CCI) as the objective, with the constraints of volume fraction and the low order
vibration frequencies. The CCI is the function of structural compliance and low order vibration frequencies. Nu-
merical results demonstrate the proposed schemes not only realize reducing the structural mass but also raise the

first and second order frequencies.

Key words multi-objective, topology optimization, constrain method, criterion function method
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