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Application of cotton/epoxy laminated composites to fabricate the uni- and bi-

directional cosine corrugated cores sandwich panels

Ehsan Heidari-shahmaleki 1, Afshin Zeinedini2*

Department of Mechanical Engineering, Kermanshah Branch, Islamic Azad University, Kermanshah, Iran.
*P.0.B. 67189-97551, Kermanshah, Iran, zeinedini@iauksh.ac.ir

Keywords Abstract

Laminated composites Polymer matrix laminated composites reinforced by long fibers have many applications due to their appropriate
Natural fibers properties. On the other hand, some environmental dangers of artificial fibers in composites have led researchers
Sandwich panels to consider the possibility of using a variety of natural and renewable fibers in the fabrication of polymeric
Additive Manufacturing composites. Sandwich panels are one of the most important structures in different industries. In the present study,
Corrugated core the cotton plant fiber and epoxy resin were used to manufacture the core and skins of sandwich panels. Nowadays,

uni-directional corrugated cores are widely used in the construction of sandwich structures. In this study, a bi-
directional corrugated core was proposed to fabricate the sandwich panels made of laminated composites
reinforced by natural fibers. Moreover, in order to evaluate the effect of core arrangement, different types of uni-
directional corrugated cores including longitudinal or transverse with arch upward or downward were considered.
Additive manufacturing technology was used to make the core molds. The sandwich panels were subjected to
three-point bending loading. Experimental results showed that the sandwich panels with bi-directional corrugated
core under flexural loading had significant mechanical properties compared to the sandwich panels with uni-
directional corrugated core. In addition, the results obtained from this study were compared with the corresponding
sandwich panels made using glass/epoxy laminated composites. It was found that the flexural properties of the
cotton/epoxy sandwich panels were acceptable in comparison with glass/epoxy sandwich panels.
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Table 2 Properties of the resin and hardener used to fabricate the
laminated composites
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Table 3 Mechanical properties of the cotton/epoxy laminated
composites
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Fig. 6 Testing of the cotton/epoxy sample under tensile loading
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Fig. 8 The sandwich panel consisting of the transverse and
arch upward core under three point flexural loading (C-T-U)
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D)
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Fig. 12 The sandwich panel consisting of the longitudinal and
arch upward core under three point flexural loading (C-L-U)
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Fig. 13 Load-displacement curve of the sandwich panel
consisting of the longitudinal and arch downward core (C-L-
D)
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Fig. 10 The sandwich panel consisting of the transverse and
arch downward core under three point flexural loading (C-T-
D)
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Fig. 11 Load-displacement curve of the sandwich panel
consisting of the longitudinal and arch upward core (C-L-U)
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Fig. 16 Load-displacement curve of the sandwich panel
consisting of the bi-directional corrugated core (B-C)
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Fig. 14 The sandwich panel consisting of the longitudinal and
arch downward core under three point flexural loading (C-L-
D)
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Fig. 15 The sandwich panel consisting of the bi-directional
corrugated core under three point flexural loading (B-C)
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Table 4 The maximum load and deflection of the sandwich
panels with different cores fabricated by cotton/epoxy laminates

o) plomlr aiy (3s) b atcin  aiges oS
30.9+2.1 240.0+5.2 C-T-U
17.7+0.8 346.5+6.5 C-T-D
45.8+1.9 430.1+10.9 C-L-U
33.2+3.0 754.4+16.7 C-L-D
22.4+1.8 588.2+14.5 B-C
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Table 5 The results obtained for the sandwich panels with
different cores fabricated by cotton/epoxy laminates
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1.06 39.60 104.45 C-L-U
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1.27 47.76 55.45 B-C
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Table 6 The results reported for the sandwich panels with
different cores fabricated by E-glass/epoxy laminates [34]
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1.883 150.38 81.177 C-T-U
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2.381 182.43 140.37 C-L-U
3.114 214.127 162.45 C-L-D
2.343 179.53 127.67 B-C
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