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Topology Optimization of Micro—vascular Network Based on
Multi—objective Simulated Annealing Algorithms

Li Peng,Liu Yuan,Huang Jinyong

(School of Mechanotronics & Vehicle Engineering, East China Jiaotong University , Nanchang 330013, China)

Abstract: In the self—healing research, the microcapsule (or the hollow glass giber) is served as the carrier of
self—healing agent. However, this carrier has some deficiencies such as being independent and uncorrelated with
each other. In this paper, a novel carrier of micro—vascular network based on multi-objective simulated anneal-
ing (MOSA) algorithms was studied and topology of micro—vascular network was optimized to design a carrier
with low volume fraction, high flow efficiency and inter—connective structure. Firstly, the mathematical model was
established. Secondly, the multi—objective optimization function was designed by iteration of Hardy Cross. And
then the topology of micro—vascular by MOSA algorithms combined with non—dominated sorting was studied. Fi-
nally, the superiority of MOSA was verified compared with non—dominated sort genetic algorithm (NSGA-II) al-
gorithms. The results show that volume fraction and flow efficiency of micro—vascular network are negatively cor-
related. The convergence time of NSGA-II is slightly better than NSGA-II, but the degree of dominant and uni-
formity of MOSA are significantly better than that of NSGA-IL.

Key words: micro-vascular network ;multi—objective optimization ;simulated annealing;non-dominated sorting;

iteration of Hardy Cross



