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Experimental Investigation of foam filled Sandwich Panels in Concentrated and
Distributed Compressive loading
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, concentrated and distributed compressive loading quasi-static tests were conducted on
Received 13 September 2016 sandwich structures with empty and foam filled honeycomb core. The sandwich structure used in this
Accepted 24 November 2016 research was formed by aluminum plate and aluminum 5052 honeycomb structure. Foam used to fill the

Available Online 28 December 2016 honeycomb structure was polyurethane foam with a density of 137.13 kg / m*Concentrated loading

quasi-static tests were performed by flat ended penetrator with a diameter of 10 mm and universal

ggmviirgf:stmmre machine. Also,_ distribute_d Ioading q'uasi—static tests were carried out by yniversal machine. In
Polyurethane foam distributed loading, force is applied uniformly to the entire structure surface. Displacement rate was 2
Concentrated loading mm/min for both types of loading. The purpose of this paper was to study the filler material effect on
Distributed loading energy absorption and destruction shape of sandwich structure, as well as comparison of the two types

of loading in unfilled and foam filled honeycomb core sandwich panels. The results of quasi-static tests
showed that filler material has positive effects on increasing energy absorption in both concentrated and
distributed loading. Polyurethane foam as filler material of honeycomb structure used in sandwich panel
core increases specific absorbed energy of sandwich panel with foam filled core proportional to empty
honeycomb core sandwich panel structure in concentrated and distributed loading by 6% and 29%
respectively.
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Fig .1 aluminum plate and honeycomb structure
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Fig.2 Preparation and cutting of honeycomb structures
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Fig .3 Preparation of sandwich panels filled with foam
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Fig .5 The backside of specimens, after the quasi-static penetration (A.
sandwich panel with empty honeycomb core B. sandwich panel filled

with foam)
&Y e b o gogaile A) Sl ad 3485 5l s bdiges oty gai 5SS

(pgd 3l o0 (559085 AY ata L Jiy gguil B 1> (5,555

! Interaction

12 o plads 16 053 1395 Siaud e Spilfe Lwdige

Fig. 4 Universal testing machine used in concentrated and distributed
loading quasi-static tests
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Fig .8 The load-penetration curves of empty and foam filled sandwich
panels
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Fig .6 empty and foam filled sandwich panel under distributed loading
(from top to bottom, sandwich structures and sandwich panels without
face sheet)
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Fig .11 Comparison of the compressive stress-strain curves related to
foam filled sandwich structure under concentrated and distributed
loading
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Fig .9 The load-deformation curves of empty and foam filled sandwich
panels
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Fig .10 Comparison of the compressive stress-strain curves related to
empty sandwich structure under concentrated and distributed loading
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