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Abstract

In this study, we've investigated the impact of various metallic wire parameters used to reinforce the foam
cores of sandwich panels and improve bending properties. The study focused on three key parameters: the
number of wires (1, 2, and 3), wire materials (aluminum, iron, and steel), and their diameters (0.75 mm, 1
mm, and 1.5 mm). These parameters were input variables, with specific bending strength and structural
modulus as the output variables for the experimental design. To evaluate these parameters, a numerical
model was initially validated using a physical prototype. An experiment was then designed using Mini Tab
software, applying the Taguchi method, and the proposed tests were simulated using Abaqus software.
Results showed that the optimal configuration, prioritizing strength-to-weight ratio, included three 1-mm
diameter steel wires on each side. As the number and diameter of wires increased, overall strength generally
improved, although this relationship may not always apply when assessing strength-to-weight ratios.
Improving the wire's mechanical properties enhanced the structural strength. For example, the bending
strength of the sandwich panel reinforced with three 1-mm diameter steel wires increased by about 43%, the
bending modulus by approximately 80%, the specific strength-to-weight ratio by 21%, and the special
bending modulus by 54%

Keywords: Composites; sandwich panel; Foam core; metallic reinforcement.
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Response Table for Signal to Noise Ratios

Larger is better
number material dimension

Level of wires of wire of wire
1 4717 52.35 4924
2 51.20 51.24 50.96
3 52.97 47.74 51.13
Delta 5.80 4.61 1.90
Rank 1 2 3
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