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Response of aluminum foam sandwiches under low velocity impact
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The structures realized using sandwich technologies combine low weight with high energy absorbing
capacity, so they are suitable for applications in the transport industry (automotive, aerospace, ship
building industry) where the “lightweight design” philosophy and the safety of vehicles are very important
aspects. While sandwich structures with polymeric foams have been applied for many years, currently there
is a considerable and growing interest in the use of sandwiches with aluminum foam (AFS) core. The aim of
this paper was the analysis of low-velocity impact response of aluminum foam sandwich panels in two
different types (integral skins and bonded skins) and the investigation of their collapse modes using
computed tomography (CT). A theoretical approach, based on the energy balance model, has been applied
to investigate their impact behavior and the model parameters were obtained directly from the
measurements carried out on CT images of the impacted sandwiches. The AFS structures are relatively
intact compared to the more catastrophic and localized fracture of the polymeric sandwiches, so the
mechanical properties and their performance after imact will be better than polymeric sandwiches.
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7 Computed Tomography (CT)
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! Energy absorption

2 Honeycomb core

3 Crushing

4 Buckling

% Aluminum foam sandwiches (AFS)
® Closed-cell metal foams
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Table 2 Physical and geometrical properties of the Aluminum foam
sandwiches
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Fig. 2 Drop-weight impact test machine
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Table 1 Chemical composition of the Aluminum foam sandwiches
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! Extruded faces
2Bonded faces with epoxy adhesive
3 Impact instrument : Ceast Fractovis Plus
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Fig. 5 Clamping syste of specimen forimpact test
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Fig. 6 Spring-mass model for impact dynamics
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Fig. 3 CT analysis of an aluminum sandwich panels type-1 before
impact test

otabesl el 5l G | esi on oudys B 5l (sl b, )5 ke g 3 JSB

Ayl

iy

Fig. 4 Spherical Impactor with strain gauge
o e i (1,5 ol ot 4y (3,5 00k a0 4 S

J 92018 59U 9 ool &y s

('Y

180


www.sid.ir

Vbed 5 03l) (215 ol So=o

b e b @0 L ol 2 S G935l e guieslT 58 )

J 93018 5)9Ud 9 polc 4y yuis

(' ¥

181

el 0als o Lal ooy C"L"‘

-5
ol o0y a5 4 e g (455 dhewg 415 L 5l (AL 03]y 95
Oloj & Cumd o] Dlyi 5 00d (655 ol 0,55 b o B @0
s DS ST 3,95 5 s 35 n Sl 331 5 a5 o5
3l ogr QLLs adlse Sl D9 oo drlie 393 Sie Jsb po Glej 4
ilmlr addse g alaxd o 5 00y y5 0,2 00 )ly (S5 pee Jol>
s Cossy i o el ol aidge 1S5l Lol 5l 55

S8 57685 45,55 Gl slace w0 a5 Glojgye loged
ey Al o1 go Gladiges sl canl oud (5,5 ojlasl (asl 5
sl o0 461,19 5 8 IS

@l alie adsl gla ey o 0555 1 (S e 510503
ol o0 00ls (yLis 10 JSo 10 00 (cany 0 diged £45 90,0

U5 auss ,e S s 4 oliglel gl 5 Maesls SwsT,
26 Sy Ao o8 b oz nlnlh 3loe ageieesl] o5
3 Jpur el gl Cemodl gl gl (6,55 adaio by, aiile o e

alS sl 1) 0,95 5 (9 Cr i ol el 4y oal Lda (5l i s

10000 - v=4mis
—-v=5m/s
------ v=6 m/s
8000 --v=7m/s
—v=8m/s
6000
g | AFS-type |
w4000
SV /7S NN U
0 \
0 2 4 6 8 10

t (ms)
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