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Research on bending behavior of glass fibers reinforced composite

sandwich structures with aluminum honeycomb core
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Abstract: The lightweight design of automotive structures has been investigated by examining the
three-point bending failure behavior, load-displacement characteristics, and energy absorption
properties of sandwich composite. The sandwich structure consists of two glass fiber reinforced epoxy
composite panels and an aluminum honeycomb core. By studying the effects of aluminum honeycomb
side lengths, wall thickness and core thickness on the bending peak load and energy absorption

performance of the material were analyzed. Furthermore, the differences in energy absorption
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characteristics between the longitudinal (L) and transverse (W) directions of the honeycomb were
clarified. The study revealed that increasing the aluminum honeycomb core thicknesses enhances
both the bending peak load and total energy absorption capacity of the specimens. When the core
thicknesses was raised from 5 mm to 15 mm, the peak bending loads in the longitudinal and
transverse directions increased by 60.55% and 88. 77%, respectively. However, excessively high
core thicknesses are prone to induce local buckling. Reducing the aluminum honeycomb side lengths
improves the core support stiffness, thereby enhancing both bending resistance and energy absorption
efficiency. Under identical parameters, specimens fabricated in the longitudinal exhibited superior
total energy absorption and peak load compared to those in the transverse, and its failure process
shows a more stable progressive crushing, while the transverse sample is prone to shear failure.

Keywords: sandwich composite; three-point bending;

structures; glass fiber reinforced
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tex mm (g'-m™) mm
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Tab.2 Structural parameters of aluminum honeycomb
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Fig.4 Three-point bending performance of sandwich composites with aluminum honeycomb side lengths of 2, 4, and 6 mm
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Tab.3 The equivalent elastic modulus and bending stiffness of sandwich composite

A SERCE M SReRrE QR S K

YA RERIE BRI R AR

AR ikt E,/(MPa) #iH Ey/(MPa) E,,/(Nem®) (N-mm™) E, w/(N-m®) (Nemm™)
L2-TO. 06-H10 4. 286 4.281 122. 146 1 076.243 122. 146 1 185. 623
[4-TO. 06-H10 0. 537 0. 537 122.122 1 052. 145 122.122 989. 070
L6-TO. 06-H10 0. 159 0. 159 122. 120 1 002. 190 122. 120 900. 049
L4-T0. 04-H10 0. 159 0. 159 122. 120 1 072. 662 122. 120 922. 940
L4-T0. 08-H10 1.273 1.272 122. 127 1 129. 954 122. 127 990. 475
L4-TO. 06-HS5 0.537 0.537 38.038 453. 153 38.038 449. 652
L4-T0. 06-H15 0.537 0.537 254.259 1 794. 765 254.259 1 630. 474
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