fl % TR a0 H£T1H
- 270 - PACKAGING ENGINEERING 202544 A

BR{AE =ZRigE Mg =R

o, REEB >, AE P, XEE™
(1. Qﬁﬁﬁvﬂlk&ﬂv%@n HE TR 2ABE, Wil 432% 3120005
AR KR a T4 bR S B, SHE 230036)

WE. B AP, ATHEEFEE, RE-—FEBAGA=ZNEREE TG EMN,
F ik KA AA T ER S M AERRN Z % & ARt ALR 3D a‘rﬁl’iifliﬁii}]%'é%&%é'}i?ﬁ%ﬂrﬁi
ZHGRM., &R BT 10 AEHSESRENX, EREAN, ZLEMGILRBERKIAHN 5.48 /g, %
AL BAT Fo - 35 R 5 B AT R KAL S F A 25.77 #= 16.21 kN, fiéﬁﬁmffz%ﬁﬂdﬁﬁ 0.67. #a4x T x+R&,
AAHFEBRFIEOGEZNEEMERBREAFRET EY ZERI. k- F ALK, MELZH
BEWIE I, R AE, BB FTATFHEFRETELAMY, BEEHETHXEMZIERK, 448 FEAR
EMABBT N F AR IRAEER 2% SN R T EE R E T MR EAF b, &8RS #4709 3F
ST, THRAG M D F AR TR S LIRS

X8R AR, ZHBEM, BERLZ T, HF Kt

FE#S%ES: TB33; TB34 XkFRERD: A XEHS: 1001-3563(2025)07-0270-08
DOI: 10.19554/j.cnki.1001-3563.2025.07.032

Energy Absorption of Layered Bionic Sandwich Structures
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ABSTRACT: In order to solve the problem in collision protection, the work aims to propose a layered bionic sandwich
energy absorption and buffer protection structure based on the bionic design concept. The sub-layer structure
of biomaterials was integrated into the sandwich configuration design, and the thermoplastic bionic sandwich samples
were successfully prepared by 3D printing technology. After 10 groups of quasi-static compression tests, the results
showed that the maximum specific energy absorption of the structure was 5.48 J/g, the maximum peak load and the
maximum average crushing load were 25.77 and 16.21 kN, respectively, and the maximum compression load efficiency
was 0.67. Compared with the control group, the bionic sandwich structure with sub-layer features had a significant
increase in load carrying capacity and energy absorption. It was found that with the increase of structure thickness, the
specific absorption energy, peak load and average crushing load increased, but the compression load efficiency decreased.
The sub-layer structure parameters have a significant effect on mechanical properties. The adjustment of the outer
dimension not only changes the stiffness characteristics of the structure, but also causes the nonlinear change of the
compression load. This study provides a new reference for the mechanical bionic design of safety protection materials.
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f %564T,= 0.8 mm
7,=0.6 mm

g HTHT=0.8 mm
7,=0.7mm

h #584HT,= 0.8 mm
7,= 0.9 mm

d 44T, =0.7 mm
7,=0.8 mm

e H541T=0.9 mm
T,= 0.8 mm

i 2594T,= 0.6 mm
7,08 mm W=37.5mm
L =30mm H=25mm

j #1047, =1 mm
T,=1mm W=62.5mm
L =50mm H=25mm
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Fig.2 Design scheme of bionic sandwich structures
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Fig.3 Preparation of bionic sandwich structures
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Tab.1 Test results
KPS Saw/lg)  Ma/kN  PekN - Cig
1 2.37 2.90 446  0.65
2 4.24 7.71 1327 0.58
3 3.51 5.90 8.84  0.67
4 4.33 7.57 13.14  0.58
5 4.89 9.25 16.08  0.58
6 3.08 5.14 788  0.65
7 3.93 6.85 1093  0.63
8 5.48 10.51 18.87  0.56
9 5.12 5.06 10.11  0.50
10 5.36 16.21 2577  0.63
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Fig.4 Comparison of mechanical properties of bionic sandwich structures
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Fig.5 Mechanical properties under different design parameters
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