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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, the interaction between aluminum facing and honeycomb structure in the quasi-static and
Received 14 April 2016 the impact loading has been investigated experimentally. The structural elements used in this research
Accepted 07 June 2016 were aluminum plate, aluminum 5052 honeycomb structure. The quasi-static penetration tests and

Available Online 13 July 2016 ballistic impact experiments were performed on aluminum plate, honeycomb structure and sandwich

panel by flat ended penetrator and flat ended projectile respectively. The failure mechanisms, ballistic

ézmxirgﬁ'panel limit velocities, absorbed energies due to penetration, the damage modes and some structural responses
Honeycomb structure were studied. Also, the effect of interaction between aluminum facing and honeycomb structure in the
Quasi-static penetration quasi-static penetration and the ballistic impact response in this honeycomb sandwich panel were
Ballistic impact discussed and commented upon. Comparing energy absorption in these structures showed that the

Ballistic limit velocity amount of absorbed energy by the sandwich panel with honeycomb core is more than the absorbed

energy by the aluminum plate and honeycomb structure in the quasi-static penetration. These results
indicated that, using the honeycomb structure as the core of sandwich panel resulted in increasing the
stiffness and the strength of the sandwich panel. The ballistic impact results showed that the absorbed
energy and the ballistic limit velocity in the sandwich panel compared with the individual components
were increased. Therefore, the sandwich structure can be used as a suitable energy absorber.
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Fig .4 The quasi-static and dynamic tests of the dual-purpose fixture
performance
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Tablel The properties of 1200 aluminum

E 76 (GPa)
o 131.33 (MPa)
o 133 (MPa)
€ 8 (%)

p 2637 (kg/m°)
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Table 2 The properties of 5052-H38 aluminum

5052-H38 pgricag liogas polie
E 70 (GPa)
v 0.3
o 255 (MPa)
o 290 (MPa)
. 165 (MPa)
5 2680 (kg/m®)
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Fig .1 The specimens from left to right aluminum plate, honeycomb
structure and sandwich panel
gl 5 559035 Y oagiendl] Gy Sy 4 ol adiges 1 S

o axs-l

AD:

Fig .2 The geometrical size of each cell in the honeycomb structure in
mm
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Fig .7 The backside of specimens, after the quasi-static penetration

(From left to right aluminum plate, honeycomb structure and sandwich
panel)
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Fig .8 The force-penetration curve of the aluminum sheet
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Fig .5 The Schematic drawing of the gas gun
[14] 35 S ) Seslends S B s

Fig .6 The projectile used in the ballistic impact test
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Fig .10 The force-penetration curve of the sandwich panel
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Fig .9 The force-penetration curve of the honeycomb structure
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Fig .13 The penetration and absorbed energy comparison chart of the

sandwich panel with two aluminum facing and honeycomb structure
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Fig .17 An example of the projectile stuck in the sandwich structure
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Fig .14 The front and back specimens image after passing projectile
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Fig .15 The possible locations of the projectile collision with
honeycomb
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Fig .16 A) The penetration without deviation B) The penetration with

deviation
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