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This paper is used the slotting technique to manufacture the self-reinforced polypropylene (SRPP) sandwich structure.
The crashworthiness characteristics of the sandwich structures were measured as a function of relative density. In this
research, particular focus is placed on examining the energy-absorbing characteristics of sandwich structureswith hon-
eycomband star cores. Itwas concluded that the SRPP sandwich panel of star corewith a length of 60mmprovided the
best energy-absorbing characteristics. Moreover, it was shown that the height of the core structure of 30mmwasmore
stable than the core structure of 60 mm height. In addition, it was indicated that the failure behaviour was highly sen-
sitive to the relative density of the core structure. Furthermore, the SRPP sandwich structure could potentially be used
as an alternative lightweight material for recyclable structures.
Video to this article can be found online at https://doi.org/10.1016/
j.sctalk.2023.100170.
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Polypropylene; ST, Star core; HC, Honeycomb core; SP, Sandwich panel; EA, Energy absorption; SEA, Specific energy absorption.
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Schematic diagram of sandwich structure with honeycomb core [1,2].
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Fig. 2. Schematic diagram of the slotting technique used in sandwich structure: (a) single honeycomb core [3]; (b) interlocking core [9].

Fig. 3. Structural dimension of two core designs: (a) honeycomb core; (b) star core.

Fig. 4. Fabrication procedure of SRPP sheet for SRPP honeycomb sandwich panel.

Fig. 5. Experimental setup of SRPP honeycomb sandwich panels under quasi-static loading [4–6].
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Fig. 6. Load versus displacement curves of SRPP honeycomb core and sandwich panel: (a) core structure; (b) sandwich panel.

Fig. 8. Peak stress on SRPP core and sandwich panel with honeycomb and star cores [7].

Fig. 7. Nominal stress versus nominal strain curves of SRPP honeycomb core and sandwich panel: (a) core structure; (b) sandwich panel.
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Fig. 11. Specific energy absorption per unit mass of the SRPP sandwich structures in this study.

Fig. 9. (a) load versus displacement curve of SRPP honeycomb core; (b) failure behaviour of the core structure under quasi-static loading.

Fig. 10. Specific energy absorption of SRPP core structure and sandwich panel with honeycomb and star cores [8].
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Table 1
Mechanical properties of SRPP sheet.
Mechanical properties
D
T
T

D
Sh
M
Y
T

H
H
SP
SP
ST
ST
SP

5

SRPP
ensity (kg/m2)
 920

ensile modulus (GPa)
 5

ensile strength (MPa)
 180

otched Izod impact strength (J/m)
 4750
N
Table 2
Mechanical properties of polypropylene (PP) adhesive film.
Mechanical properties
 PP adhesive film
ensity (g/ml)
 0.9

ear modulus (GPa)
 60

odulus of elasticity (MPa)
 115

ield stress (MPa)
 3.8

ensile strength (MPa)
 14.1

ltimate strain (%)
 1430
U
Table 3
Results of the SRPP sandwich panels with honeycomb and star cores under quasi-static loading.
Labels
 Mass (kg)
 Peak load (kN)
 Maximum nominal stress (MPa)
 Energy absorption/EA (J)
 Specific energy absorption/SEA (kJ/kg)
C-70 × 30
 0.02
 23.02 ± 1.02
 4.68 ± 0.41
 7.42 ± 1.25
 0.37 ± 0.12

C-70 × 60
 0.06
 36.20 ± 1.53
 7.39 ± 0.38
 16.25 ± 2.05
 0.27 ± 0.05

-HC-70 × 30
 0.03
 13.48 ± 0.55
 8.04 ± 1.02
 3.61 ± 1.83
 0.12 ± 0.08

-HC-70 × 60
 0.08
 23.18 ± 2.17
 20.13 ± 1.28
 12.82 ± 2.18
 0.16 ± 0.03

-70 × 30
 0.04
 36.64 ± 1.42
 4.72 ± 0.54
 15.67 ± 1.62
 0.39 ± 0.05

-70 × 60
 0.06
 23.13 ± 0.83
 7.43 ± 0.75
 18.62 ± 2.01
 0.31 ± 0.02

-ST-70 × 30
 0.05
 34.79 ± 2.02
 18.46 ± 0.85
 10.56 ± 1.44
 0.21 ± 0.06

-ST-70 × 60
 0.07
 33.67 ± 1.39
 27.54 ± 1.27
 13.38 ± 2.23
 0.19 ± 0.11
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