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ARTICLE INFO ABSTRACT

Article History: Composite sandwich panels, due to their unique mechanical properties such
as high strength-to-weight ratio, possess significant potential for use in
lightweight aerospace structures. In this study, the effect of core structure
and thickness variation on the structural performance of these panels is
investigated. The structure consists of a polyamide core with honeycomb,
re-entrant auxetic, and sinusoidal auxetic patterns, and composite face
sheets made of glass fibers and polyamide resin. Three-point bending tests
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Keywords: were conducted to examine the influence of core thickness on flexural
Sandwich structure strength, load-bearing capacity, and displacement prior to failure. The
Composite results indicate that increasing the core thickness directly enhances the load-
Recyclable bearing capacity and flexural strength of the structure. Among the
Glass fibers configurations studied, the beam with a sinusoidal auxetic core exhibited the
Auxetic structure highest load-bearing capacity, such that increasing the thickness from 1.5

mm to 2.5 mm led to a 36% rise in the maximum load endured. In contrast,
the honeycomb structure showed the highest elastic displacement, indicating
greater flexibility of this core. Furthermore, the increase in thickness in the
re-entrant auxetic structure had the most significant effect on improving
flexural strength, although the load-bearing enhancement was lower
compared to the other two configurations. A comparison of load-to-mass
and absorbed energy indices revealed that both core geometry and cell wall
thickness have substantial effects on the mechanical performance of
sandwich structures. Scanning electron microscope (SEM) images also
revealed brittle fracture in the cores.
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1. Scanning Electron Microscope
2. Polyamide (PA)
3. Film
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Table 1. Physical properties of the structures.

Sample Length (mm) Weight (gr)
Code
A0 154 60.8
BO 167 77.19
Co 158 72.17
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Fig. 7. Load-Deflection diagram for honeycomb specimen.
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Table 3. Comparison of Vertical Deflection before
Failure in the Three specimens.

Re- . .
Caie Honeycomb | entrant sinusoidal
Structure y Auxetic

Auxetic

Max. Elastic
Deflection
for 1.5mm
Thickness
Specimen

(mm)

2.3 1.8 2.7

Max. Elastic
Deflection
for 2mm
Thickness
Specimen
(mm)

2.6 2.6 2.9

Max. Elastic
Deflection
for 2.5mm
Thickness
Specimen

(mm)

3.3 2.9 2.9

Percentage
Increase in
Max. Load
from 1.5 %13 %44 %7
mm to 2
mm
Thickness

Percentage
Increase in
Max. Load
from 2 mm
to 2.5 mm
Thickness

%27 %11 %0
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Table 2. Comparison of Maximum load and load-bearing
Improvement in three specimens.

Re-
entrant
Auxetic

Sinusoidal
Auxetic

Core

Structure Honeycomb

Max. Load
for 1.5mm
Thickness 2280 1890 3150
Specimen
(N)
Max. Load
for 2mm
Thickness 2800 3240 3510
Specimen
(N)
Max. Load
for 2.5mm
Thickness 3240 3410 4280
Specimen
(N)
Percentage
Increase in
Max. Load
from 1.5 %23 %65 %11
mm to 2
mm
Thickness

Percentage
Increase in
Max. Load %14 %9
from 2 mm
to 2.5 mm
Thickness

%22
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Fig. 10. Load-to-weight ratio of specimens with different
cores.
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Table 4. Comparison of Vertical Deflection and Load
before Failure in the Three specimens.

Core Thickness 'I\_/la); D l;:lax._ Weight
Structure | (mm) | -0dd | Deflection | =0
(N) (mm)
15 2280 23 25.4
Honeycomb 2 2800 2.6 29.6
25 3200 3.3 38.6
15 1890 18 37.1
Re-entrant 2 3120 2.6 454
Auxetic
25 3410 2.9 49.6
15 3150 27 32
Sinusoidal 2 3510 2.9 422
Auxetic
25 4280 2.9 47.2
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Fig. 11. Energy and specific energy of specimens.
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