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Research on Mechanical Properties and Parameter Optimization of Three
Typical Honeycomb Structures under High Strain Rates
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2. Chongqing Innovation Center , Beijing Institute of Technology, Chongging 400044

Abstract This paper studies the energy absorption efficiency and mechanical properties of honeycomb
structures with different design characteristics under dynamic impact. The influence of topological shape,
cell angle and cell height on the structure’s behavior is discussed. Studies have determined that under high-
speed impact conditions, the square structure and the concave honeycomb structure have obvious strain rate
effects, while the positive honeycomb structure does not show obvious strain rate effects. Due to the
unique negative Poisson’s ratio effect, the energy absorption density of the concave honeycomb structure is
significantly greater than that of the positive honeycomb structure and the square honeycomb structure.
The meso-parameter design is carried out for the concave honeycomb structure. When the cell angle is 30°,
it has a greater energy absorption density than other cell angles. When the cell height increases from 2. 58
mm to 5. 05 mm, the peak stress of the structure gradually decreases to more than 50%, and the energy
absorption density gradually decreases to more than 60. 3%. In the future high-strain impact environment,
the concave honeycomb structure is given priority, and the smallest cell size that meets the premise of
lightweight is selected, and the best cell angle is 30°, The research results will provide reference for the

design and selection of seismic structures under high-strain shock environments.

Keywords  dynamic shock; concave honeycomb; topological shape; parameter optimization; energy

absorption density
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