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Experimental study of the effect of impact shape and skin layout on the
behavior of aluminum foam core sandwich panels at low velocity impact
load

Mohammad Amin Torabizadeh

Assistant professor, Faculty of Montazeri, Technical and VVocational University (TVVU), Khorasan Razavi Branch, Mashhad, Iran.
*P.0.B. 91735-613, Mashhad, Iran, torabizadeh@yahoo.com

Keywords Abstract

Low Velocity Impact, In this paper, we investigated the effect of impactor shape and surface layer on composite sandwich plates
Composite Sandwich Sheet, under the impact of drop weight. The core material of the sandwich plate was A356 aluminum foam
Aluminum Foam, reinforced with SiC particles produced by the fusion method using the CaCO; foam-forming agent. The
Impactor Shape, plates were made of E-glass / epoxy with the quasi-isotropic and orthogonal layout as well as a pure
Layout aluminum layer. For the impact test, the drop weight impact device was used and to investigate the effect

of the impactor shape spherical, parabolic and cone impactor manufactured. Some of the effective
parameters for evaluating the material behavior under impact loads including maximum impact force,
maximum displacement, and the amount of specific absorbed energy of the plate for different states, were
investigated. The results showed that the higher the radius of impactor curvature, the greater the impact
force would be. Also, the plates with a quasi-isotropic composite had the highest specific energy absorbed
and the aluminum plate have the lowest amount of particular energy absorbed. In terms of maximum
impact force and maximum mid-plate displacement, the cross-ply layout skin layer worked better.
Therefore, depending on the application of sandwich plates, the use of composite skin (quasi-isotropic or
cross-ply) surfaces instead of aluminum in the design of energy-absorbing structures was recommended.
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Mn Zn Ti Cu Fe Mg Si S

0.01 0.02 0.07 0.09 0.19 0.35 6.81 TR

Fig.1 Aluminum foam sample produced
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Fig. 2 Sample Sandwich Composite Plate with Aluminum Case (a)
Front View (b) Side View
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Fig. 4 Three types of impactor shapes (a) cone (b) parabolic (c)
spherical with their weight
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Fig. 3 Drop weight device (a) General scheme (b) Moment of
impact on the specimen (c) pneumatic jack equipment for
secondary impact prevention

() oKiwd IS sl (call) oolitasl 550 Ldlassy ayyo olSiws 3 S
sehite 4 Silegsd S Sl () Wiged 59, oakjhips 855y alaxd
a5l 4ys 5l gt

S Sl iged (55 0iijapd dazme Glod s 5l (g Sy jskiie 4
Gz JS) 2055 xS slr asil slas g5 51 b wS (o Bgie | 00

bargy Szl gouiijaps JSb 51-4
dnbo ) g9 g eaips JSE S ceyn @ gk pl o
e oMjayS £ iidsene a5 bl ) aghe aihy (suil
—obes wloass eolatul caisja o go5 ol 5l Sldlas ST j5 ol (59,5
Op,l5 4 dxgi b odija s gwaid JSKE Wb 0old syl 35 MLE a5 4igS
5 Algioe I g ooy wglate (it mlio o Zmgsile Olbris
E9 dw Bbd ol 5o onlply ol Fee Jlaws 455 5 oL, eyl by
Ceslaid 5153 esliinl 3590 (59,5 5 Syt ssbg P ouSia s JSL



ilxiio JlS) p2 dr9) SGupdi 5 05 ja 36 JSb 3l ()75 () 2

10 1 —Aluminum
~ gl —Quasi-isotropic
4 —Cross-ply
X
~ 6 |}
W
4 L
2
0 1 1 1
0 0.005 0.01 0.015 0.02
7(Sec.)

Fig. 7 Comparison of force-time diagrams for three types of skin
layer with spherical impactor
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