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Buckling Behavior of Sandwich Composite Columns by
Varying Hole Size and Hole Position

+
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ABSTRACT

The study investigated the buckling behavior of sandwich composite columns with different hole sizes and
hole positions when they were applied to a compressive load. The columns consisted of 1.7mm thick faces of
glass fabric/epoxy and 23mm, 37mm, 48mm, and 61mm thick cores of urethane-foam. Different hole sizes with
the diameter of 25mm and 38mm were considered in this experiment. To evaluate the effect of hole position
on the buckling behavior, we considered three types of hole position: 25mm diameter hole located at the
center, 25mm diameter hole at 1/4 position from the center to the end of the column, and 25mm diameter hole
at 1/2 position from the center to the end of the column. According to the results, buckling and maximum
loads of the column having 25mm diameter hole were lower by 10% compared to those of the column without
hole, whereas the loads for the column having 38mm diameter hole were 30% less than those of the column
without hole. Hole position appeared to have no effect on buckling and maximum loads. Major failure modes
were observed as follows: the core shear failure for the thin columns having 23mm and 37mm thick cores, and
the face-core debonding for the thick columns having 48mm and 61mm thick cores.
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Fig. 1 Test specimens: (a) without hole, (b) with $25mm hole at the
center, (c) with $38mm hole at the center, (d) with $25mm
hole at 1/4 location between the center and the edge, (e) with
$25mm hole at 1/2 location between the center and the edge.
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Table 1 Comparison of buckling loads obtained by theory and experiments

Core thickness Theoretical Experimental "
(mm) (kN) (kN) (MPa)

23 6.3 6.0 3.37

37 8.8 8.2 3.05

48 11.1 10.7 3.04

61 11.3 11.7 2.48
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Fig. 7 Maximum loads by varying hole position.
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Fig. 10 Failure mode of sandwich composite column with 23mm thick

core and $25mm hole.

Fig. 11 Failure modes of sandwich composite column with 23mm thick

core and $38mm hole.
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core and $25mm hole.

(@) 1/4 position

(b) 1/2 position

Fig. 15 Failure modes of sandwich composite column with 61mm thick
core and $25mm hole.
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