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Investigation of Cell Size Effects of Honeycomb Sandwich
Composite Square Tubes Under Compressive Loadings
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Abstract The objective of this study is to evaluate effects of honeycomb cell size for compressive behaviors of
square sandwich composite tubes with woven fabric carbon/epoxy skin and Al honeycomb core. In order to achieve
these goals, four different kinds of tubes were fabricated and compressed to 200mm~250mm under quasi-static load
. of 10mm/min. The Al honeycombs with cell size of 6.35mm and 9.53mm were used. The relationship of mean
compressive load and cell size was evaluated. In addition, the effect of peel strength and equivalent elastic modulus
in ribbon direction for the mean compressive load was investigated.

Keywords : Honeycomb sandwich, Composite Tube, Cell size, Compressive loading
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Table 1. Sandwich composite tubes used in this study

Designation \(1:?;;1 }é‘:g;t Ct(vll:lrzi)ze C(eilrll cil)z ©
T300 2 8 300 300 6.35 2/8
T300_ 3 8 300 300 9.53 3/8
T150 2 8 150 300 6.35 2/8
T150 3 8 150 300 9.53 3/8
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Ribbon direction
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Fig. 1. Geometry of honeycomb

Table 2. Dimensions of Al honeycomb used.

Parameters 2/8" honeycomb 3/8" honeycomb

A 4.25mm 5.73mm
I 3.13mm 5.38mm
CzZ 6.35mm 9.53mm
ty 0.07mm 0.07mm
t, 0.14mm 0.14mm
h 10mm 10mm

f 38 degree 37 degree

h: height of honeycomb
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Fig. 2. Manufacturing process of honeycomb sandwich composite
tube; (a) steel mould, (b) layup of inner skin, (c) layup of
Al honeycomb, (d) Final shape of honeycomb sandwich
composite tube
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Fig. 3. Curing cycle of the honeycomb sandwich composite tube
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Fig. 4. Test setup for honeycomb sandwich composite tubes
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Fig 5. Load-displacement curve of T150_2_8 tube
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Fig. 6. Compression process of T150_2 8 tube; (a) 6=0mm, (b) §
=3.47mm, (c) 6=120mm, (d) 6=250mm
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Fig. 7. Load-displacement curve of T300 2 8 tube
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Fig. 8. Compression process of T300_2_8 tube; (a) §=0mm, (b) &
=3.8mm, (¢) 6=150mm, (d) 5=200mm
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Fig. 9. Failure modes of sandwich tubes; (a) T150 tube, (b) T300 tube
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Fig. 10. Mean load for the different cell sizes
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Fig. 13. Mean load vs equivalent elastic modulus and peel strength
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