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Multi-objective Topology Optimal Design of Mechanical Infrastructure
WANG Bing-bing, DING Xiao-hong, SUN Xiao-hui, ZHANG Heng

(University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Mechanical infrastructure should have good economic efficiency under the condition of sufficient rigidity,
strength, and stability. Therefore, box structure with inner stiffener plates is usually applied for mechanical infrastruc-
ture. Empirical design method and multi-objective topology optimal design were carried out respectively on layout of in-
ner stiffener plates of a sample mechanical infrastructure, and two design schemes were obtained. The static and dy-
namic mechanical properties by the two design schemes were compared. The result showed that multi-objective topology
optimal design is much better, by which the rigidity of the optimized structure is improved, the weight of the optimized
structure is reduced by 11.21% , and the first natural frequency is increased by 25.07% by compared with that of the
empirical design method.
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Fig. 1 Different types of ribs bench
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Fig.2 Force diagram of test bench
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Tab.1 The mechanical properties of

different types of ribs bench

P AR AR SR/ um FA Jig=s
Frat Ik B /Hz /t
1 0.82 28.73 51.82 2.67
2 0.15 5.30 58.10 2.83
3 0.23 7.43 58.37 2.99
4 0.61 13.75 58.25 3.15
5 0.22 9.60 42.37 2.89
6 0.31 6.45 42.45 3.11
7 0.41 8.66 42.49 3.33
8 0.37 13.53 39.18 2.94
9 0.06 2.60 61.32 3.21
10 3.64 13.12 50.56 3.05
11 0.23 8.08 93.56 3.44
12 0.18 3.38 58.66 3.37
13 0.44 8.99 58.91 3.28
14 0.17 5.01 111.24 3.21
15 0.18 4.90  112.55 3.67
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Fig. 3 The optimal material distribution of bench

EERMIRIEAEIR D70 B 3b PR EES
DENBMRIDT, WSS 30 RIARBETI
W, —MT EEINEMIF 210. 11 Hz, WE 4 A 5,

2.3 RIBESHIMEREDHTEER

RESEMNIMIKERTE, SIRASEIED



WA T  PACKAGING ENGINEERING Vol. 34 No. 15 2013-08

18 ®

36 9 12 15 18 21 24 27 30
AU
K4 pARERAUI

Fig. 4 The iterative process of strain
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Fig. 5 The iterative process of first order natural frequency
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Fig. 6 The optimal structure of bench
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Fig. 7 The horizontal displacement of the optimal bench

K8 fifem GoRE I B EAi RS

Fig. 8 The vertical displacement of the optimal bench
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Tab.2 Comparison of design schemes with static

and dynamic mechanical properties of benches
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