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A Non-Uniform Honeycomb Design Method Based on Topology Optimization

Density Mapping

Xing Hao", Jing Shikai'”", Zhang He", Zhao Fangleil), and Li Pengjianz)

Y (School of Mechanical Engineering, Beijing Institute of Technology, Beijing 100081)
? (Guangdong Shenzhou Aerospace Manufacturing Technology Institute, Foshan 528051)

Abstract: Aiming at the problem that honeycomb structure is fragile under concentrated load in the in-plane di-

rection, a design method of non-uniform honeycomb structures is proposed using topology optimization density

mapping. The method mapped the density information from topology optimization results to the wall thickness of

honeycomb cells. Then a honeycomb structure with non-uniform wall thickness is obtained through optimizing

the honeycomb cell size and density mapping parameters with response surface method and collaborative optimi-

zation strategy. A test-piece of thenon-uniform honeycomb is fabricated by 3D printing technology and tested un-

der three-point bending, compared with an equivoluminal uniform honeycomb. It is validated that the proposed

method could generate a non-uniform honeycomb structure with higher local load-bearing capacity.
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