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Experimental and numerical investigation of a blunt rigid
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Abstract- Sandwich panels (structures) of metal surface with aluminum foam core are of great importance in
aerospace, naval and automotive industries due to high strength to weigh ratio and high energy absorption
characteristics. In this article several aluminum sandwich panels with aluminum foam core having different densities
and thickness were designed and tested using light gas gun device. A series of ballistic test were defined in order to
determine the effects of density, foam thickness and projectile velocity on energy absorption and ballistic limit velocity
of sandwich structures. The material model used for metal foam was Deshpande-Fleck-Foam and coefficients were
determined experimentally using foam and Matlab capabilities. Also, numerical simulation using LS-DYNA software
were performed. The results of the experiment and numerical simulation were compared and there was a good
agreement between experimental investigation and numerical results. Using experimental testes and parametric studies,
it is shown that the amount of energy absorption of sandwich structures is increased as density, foam thickness and
velocity of the projectile is increased.

Keywords: Perforation, Ballistic Impact, Sandwich Structure, Aluminum Foam, Energy Absorption


www.SID.ir

002 g (coloud slud (owizmo

O3 SWRSC UL 3 SOV WPl VRN PV GOUE g (23 (o p

33

ez § i €

G yS — e e (0) e bl g s e () ) Sl

2 POl s 5 g5y by 55 el slagtalsj]

435 plxl (w9 PP A b (Zugaile slaojle (59,
aY Colue g 00l iz (6550 o bl g atun i a5
9 ot 9 Lol osls )|)5 wr 9 axJllao Sy94 ‘) ;M 4)‘}/
S99 n Sl S Gsee Gy b e 5 e Y
S 5 S sl gl 1, cilis sl S b lealsy
5 7S Oygod [V A]LLS w0l dnwg axio slal o
Sge by vy 2 pP ates b Slxio 3 3585 Lbos
Jse 9 03903 (e ) IS8 s Joo du g 0l 13 (o)
oo slaJas (V1] 5 0g 0,5 @) gl gl dalow
Sy50 1y £ ol 5] Sl (gl g5 iz 5 doki 0dds il
255 VY]S5 lgsidly [asl iols J13 (5 s aslllas
59608 SDlmio b (Zmgaile sloojle 59, 2 Vb e b
) omiegl] pgd i rizmen 5 SLIHSE GlaYair
b Sbrio lp casd Jloe aw g Wby 13 (owyn 3550
DYl SKen g cpile 055,57 &l) coguinagl] pgd ailun
oy D)5 g3 Gilwand 5 o @S 4 g L
ogiesl| psd din Sl oads JSis mgaile Sl 4,
g ol ooyl adlle syse 1) eseteedll ay, L
pgd atwd b zugaile o3l ;o Sod #lygw [VF] il e
@ilad abe Loy caseivadll ST alugy 5 (soseiasl]
56 15 Of elralegy ylogai 5 00,8 quyp |y GgeieSyle
5 Iz b aminaddl Slopsd ad b Gl (al o

s, sesile sl bl cole § wlisw glacwlbxs
Sy s ST (o)l psd alen 5 (sogiieasl]
25 by ool iy (Sl slagilejl (5w S 558

B &olas ¥ 593 AYAY 8l pe (9 g0 SIS0 (viidn

doddo -
ogdle (38 pod aiile) (Jokw dia b (mgails laLisla
5 6iAl s are sbodlr plsa dslojle las S 5
laojlo )0 alin S9ai 5 plucl 9,95 5 Com gy 0 B
Sl 551 232 5 (9 4 ol s Jdoas ((amgail
ol Dok LSl ol o adly liime azgi 550
Jle 0 S (Sadly gladSlsnss ol beojle
(Smoyar iz a4 axg b aS wwwlb 1) slue slal
Sl 5E 8 w,93 5 5l (6 st 6350 ok Slade
DIsgisse iz 03,5 il o 55 czga

Ngye0 ,8 A 655l Glodle lgiea a5 Slaosle ¢ olse
SIS, g eantS S-S slagiie s lages
ol By e L 55 4 a5 a5 0 odls ol anil e
a1y ol @Al g ead Sl Sl
SiP P Glgea e ojle b ashd SO ol o
3 903,8 Jood [ (A (e Wl & 35800 Cgmaine
s |y JS2 i b g (23,5 jlade (o piien Wyt (55
ke ghls Vol 655 glacdle a1 s e 4y il
GRS (Gie l g oedle g o0 (YL LL i
Sl (e 5 g () JS) Cansl 00058 Sl 3 L]
oty ool adsl aze axly o oad wda (g5l e
65 lade sl aidls (g FoundS sla g &S (solge
I¥lasled @iz auilgs oo 50 1y 6 e

b monle gloosle g5, 2 a5 plnl sla)l5 25
ol o3y y9s AV aien b T wss psb anes
Cs o gloyslly S alagtalosl o [¥]peSlo 5 coanals
WY wes o Jlal 5l A6 Caeglie 5 50 Ll pl iy
3985 wnl® (b 5o 55l iz g segiengll amio 5 (59435
L mgaile slooslo [l Ken 5 sule 0,5 gy
oS 1) 69y 4V s g (S peedy dbe) g (SR jelS Aty
s g wisls )8 ulejl g aalllas 3550 (ol Sy b S9i
S35 iz 4 (il e ps S s Gl L 4 as S
S o) 5 8L 3l (LBU Jele (al oS 098 o i
sl 3V Sla S 5 53 Agy ebed (5 5 4

1. Plateau stress
2. Poly-Vinyl Chloride
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2. Automatic-surface-to-surface
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