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Fig.1 NURRBS basis functions and the generated curve
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Fig.3 Cantilever beam
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Fig. 4 Optimization result of the cantilever beam
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Fig. 6 Stress distribution of the cantilever beam
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Fig. 13 Optimization result of the one-quarter annulus
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Research on discrete variable topology optimization method
based on isogeometric analysis

HU Qingyuan®', LI Xiaoyu', LIANG Yuan®

( 1. School of Science, Jiangnan University, Wuxi 214122, China;
2.Faculty of Vehicle Engineering and Mechanics, Dalian University of Technology, Dalian 116024, China )

Abstract: Based on the isogeometric analysis framework, adopting discrete variable optimization
algorithm, the topology optimization methods for plane problems are studied. In the framework of
isogeometric analysis, the discrete variable optimization algorithm is introduced, so that the proposed
topology optimization method combines the advantages of them: isogeometric analysis allows the
presence of curved elements, moreover, elements obtained by the discrete variable optimization
method are restricted to have only two states of 0/1 (white/black), thus the obtained optimized
results are clearer globally and smoother locally. In addition, for isogeometric curved elements, an
implicit filtering method based on the Helmholtz equation is adopted to ensure filtering effect, the
calculation effort is also saved. After providing implementation details of the algorithm, the
performance of the proposed algorithm is tested by numerical examples, the effectiveness of the

proposed algorithm is also verified.

Key words: isogeometric analysis; finite element; curved element; topology optimization; discrete

variable





