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absorption of a honeycomb sandwich panel under low-

Mechanical behavior and energy absorption characteristics of additively
manufactured curved edge honeycomb structure

LANG Xiaoming', CHEN Feiyang’, RUAN Banchao’, WANG Yonggang’
( 1.Zhoushan Bridge Construction Management Center, Zhoushan 316021, China; 2.Key Laboratory of Impact and Safety
Engineering of Ministry of Education, Ningbo University, Ningbo 315211, China )

Abstract: An S-shaped curved honeycomb structure is proposed to optimize the straight edge honeycomb
structure. Based on laser selective melting additive manufacturing technology, straight edge and curved edge
honeycomb structures were prepared with GP1 stainless steel as the base material. Quasi static compression
properties were carried out. Combined with finite element simulation, the mechanical response, deformation
mode and energy absorption characteristics of curved edge honeycomb structures were studied, and the effects of
loading strain rate and relative density were discussed. The results show that: (1) The load displacement curve of
S-shaped curved edge honeycomb structure has a plateau area twice, which is due to the transformation of
S-shaped curved edge honeycomb structure from hexagonal deformation mode to quadrangular deformation
mode; (2) Under the same volume condition, compared with the straight edge honeycomb structure, the total
energy absorption and energy absorption efficiency of the S-shaped curved edge honeycomb structure are
improved to some extent; (3)With the increase of the loading strain rate, the secondary platform load of the
S-shaped curved edge honeycomb structure increases, and the second platform load is more sensitive to the
loading strain rate. At the same time, it is found that the loading strain rate does not affect the deformation mode
of the S-shaped curved edge honeycomb structure; (4) With the increase of relative density, the secondary
platform load of S-shaped curved edge honeycomb structure increases linearly, and the compaction critical

displacement decreases.
Key words: honeycomb structure; GP1 stainless steel; metal additive manufacturing technology; mechanical
behavior; energy absorption
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