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Abstract Polycarbonate (PC), as one of the commonly used engineering plastics, exhibits excellent com-
prehensive properties. Its honeycomb structures, known for their high impact strength and low mass den-
sity» have garnered significant attention. To enhance the impact resistance of staggered PC circular honey-
combs(PC-RSH) , a novel multi-directionally embedded PC circular honeycomb(PC-MCH) was proposed.
This design involves embedding "Y"-shaped beam units oriented in four directions around a micro-circular

structure within the circular cell units. Based on out-of-plane quasi-static compression tests of PC-RSH ho-
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neycomb samples, the reliability of the model was verified by simulating and comparing the test results.
Using finite element simulation analysis, the dynamic response of PC-RSH and PC-MCH under different
relative densities and impact velocities was investigated, including deformation modes, stress-strain
curves, and energy absorption capabilities. The results indicate that, under the condition of equal relative
density, embedding the support structures inside the cells alters the impact deformation location of the
structure and provides higher plateau stress. Furthermore, under different impact velocities, the energy
absorption per unit mass of PC-MCH outperforms that of PC-RSH. The maximum improvements in plat-
eau stress and specific energy absorption were 29. 06% and 26. 03%, respectively, demonstrating that the
insertion of the support units enhances the energy absorption capacity of the structure. The obtained re-
sults can provide theoretical references for the study of honeycomb structure impact dynamics and struc-
tural design.

Key words polycarbonate; out-of-plane impact; platform stress; deformation mode; specific energy ab-
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Tab. 1 o of two honeycombs under impact loads

Ag; V/imes D o/MPa OMCH ~ PRSH 0
PC-MCH PC-RSH ORrsH

1 0. 847 959 0. 697 447 21. 58

0. 054 15 1.002 423 0. 821 985 21.95
50 1. 146 791 0.985 378 16. 39

1 1. 453 994 1.127 707 28.93

0.072 5 15 1. 560 754 1. 231 563 26.73
50 1. 819 633 1. 508 742 20. 67

1 2.065 648 1. 600 631 29. 06

0. 09 15 2. 141 566 1.786 724 19. 86
50 2.441 344 2.116 270 15. 36
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Tab. 2 E g, of two honeycombs under impact loads

5 e Es/(k] kg E g\ (MCH) —E g, (RSH)
PC-MCH PC-RSH Esx (RSHD (79)

1 8. 404 339 7.098 463 18. 39
0. 054 15 10. 515 24 8. 785 659 19. 69
50 12.579 76 10. 433 09 20. 58
1 10. 842 28 8. 888 870 21. 98
0.072 5 15 11. 810 08 9. 981 596 18. 32
50 13.619 14 11. 840 33 15.02
1 12. 605 27 10. 002 24 26.03
0. 09 15 13.299 5 11.178 67 18. 97
50 14.627 17 12. 964 26 12. 83
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