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A Study on Low-Velocity Impact Characterization of Sandwich Panels

with Metal and Laminate Composite Facesheets
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ABSTRACT

In this paper, the low velocity response of four different sandwich panels with metal and laminate
composite facesheets has been investigated by conducting drop-weight impact tests using an instrumented
falling-weight impact tower. Square samples of 100mm sides were subjected low-velocity impact loading
using an instrumented testing machine at six energy levels. Impact parameters like maximum force, time to
maximum force, deflection at maximum force and absorbed energy were evaluated and compared for four
different types of sandwich panels. The impact test results show that sandwich panel with composite laminate
facesheet could not observe damage mode of a permanent visible indentation after impact and has a good

impact damage resistance in comparison with sandwich panel with metal aluminum facesheet.
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219 7. Pictures of samples sectioned at impact location for bodyshell sandwich specimens.
(arrow indicates impact location)

Z1% 8. Impact damage areas for floor sandwich specimens after impact.

Z1% 9. Pictures of samples sectioned at impact location for floor sandwich specimens.
(arrow indicates impact location)

ot old], s RE 54 A& vehdch GE/AH®F GE/BA AlH
Aol A gL 17 GollA BAE

H JAdE8E A 5 A0 AAle] A4
2]

lo
=)
)

e — o2 2
ox MM e

o b
>

N O
=)

()

i,

¥Q

=

ofj

)

M

)

=2,

Lo

QL‘

)

o v
>,
o

O 7oA =7 &3S e T Al ZHdE UE £AAFS Kol 9tk GE/AH AHe] A =

tN = 1229 235 391 FEje o] ol
gkelst = ATk B5o] AlA e A Wk wygoe] glos &
th. GE/AHSF GE/BA AH BT 25 7184 &2 W(back surface)ol & &3 (tensile failure)
of ot FAEA o] AR A ot

o

<

N,

=

>

)

RN

o =
1

FEY

S o

flr jm

[

o r%‘

ﬂ

2 i

R
=
o

off <y o u

9 8L mieA) HE M= AJHE(AL/AH & AL/FA)Ol tisll 1.57J, 3.04], 4.49], 5.93]J2] FZ
Al Mgt e T4 &4 99S e Blolw, e Aol mirtA R Z47F AR 9] ofgiel 0 2% A(line
A & BE 32 S4714 sl Al A B Weko R &g ols AHHom FAIS Aol

a3 8elA AL/AH®F AL/FA A EF FAANUA7E S7hsel mpet E4993 dole S713s &

A = ok Ao R AL/AH AlHe &9 zlel7t o A #As= b, o= Table 394
Hzo]l 4Fujy sty Fojrp W AFujyy ool Hs] Ado] 7] wiitolt. ¢FulE HAE A
23 nlebA A8 M= AHES EA49 Y-S WRE80/NF4000 5 E3tA4 WAS AFE3 214 7
& M= AHEEC vE)] A2 FAANUANA L v A dAstE, AAe] FA WFoR 3 vt
A AT Wy FeE GA w A dERdT old o] f R 4FuyE WAE AFES A=A HfdS A

Tzol A8 AL A FA0 o @A A FARST EA v& Y F Ad

[}
aY 98 7ol bl F vl 48 A=A AHEe] el WA A FAEYRCE AW
& Austel FEr)VlE BAF Aotk F FR ASAA AW B W ALY BSE nolm
Atk FAANUATY 4RSS FAYFOR §F 9 WPol FAE B B 5 9dor], Wy
S 9 U o AARe & Aok Ry S molE A8F AL/AH Ase] A%l
= ol HRAQl 4 ka7t BTG o, WE FFE F:obE 4§ ALFA AR ool



(1) WR580/NF4000 fr2]Ad-f/dZA A5 =
vz, Hd H&5E 59
A

A HE(GE/BA)O] thh AA HAEAL, F

2 Wrlzol s A8 M A SHAAM = dFrE Y
7 #olE A3 AH(GE/AH)®] 37% A% F2ld Aoz et

(2) WR580/NF4000 e]dfr/olFAl A5 SFA HAE 2+ 24 48 A=A Hfds59 S4E
FREE S AS 53A WAA = S, ZojdAE A oy ThEo] B o
FTAANUYATY SV E S g &G0 ARE Il A WEgeR ¥ Tl o
T Ay e A9 g

(3) 5% &FvE HAE Zte vieA 48 A=A gdE5e TAELS FFAUARES Al9sta
AA FFel met Ak ZpolE Hola ok HulAAY HFAINS GFrE U FolE A&
M= AAAL/AH)O] =ow A HEHE Wy Ad2ujy oS H &3 M=9 2 g d(AL/FA)]
2 Ao RIS, ol &Fvw R FAE AL MELA e AuiHor o] W
< ougth a2y, FA S E EFeE sty FolE &g A=A ddo] 75% frElgh
Aoz UEYT

4) % &FvE HAE 2t uigA 48 A=A dde FAEGEEE AA A8 M9 A] o)
dE3de vE A4S Kol gtk FAstwel o FAWFTFOR 5% ] T WHPo] FH &4
REF o]Fa 9t} o]yl EAREE FA G SHA v$ EE3 o= o

5) A5 SFA AAE AL 2AA AL A=A HEELS 55 EFvE WAE AMES nieA
g A=A idel vE] 54 &4 2 WY g 59 54 Aol 5% Aoz dAudn

® A7 AR FAFQ It EHAA VTG S Ader ssiglon, oo ZRAL
2
I=]

, S, B7)21(2004), “AAIS TR HAES S @ 1% EEEAHTTXY
A Am Ao #wE A, S EES s =, Al T
(2) AFE, 53], T45(2004), “200km/hwo] =g KR AAHTTX) WA 4707, =5
gAssts], Al 179, 3%, pp. 62~65.
(3) olAE, AAA, AFE o4, AFH(2006), “ZAA M A A5 AL 93 A=A Hd
o F+x 54 A7V, ed=5d =TI FAT=n3], pp. 176~180.
(4) AARf, ALY, ©o]+2(2001), “FES 7I ASHFA FxoA 9 AHFAEY H71V, =5
A&sks], A 147, 2%, pp 22~32.
(5) AAA, olAd, FA+(2005), “slolBE| = HFA HIExF 2pA| A
T, SR A=k s], Al 189, 3%, pp 7~12.
(6) M. Q. Nguyen, S. S. Jacombs, R. S. Thomson, D. Hachenberg, M. L. Scott(2005),
"Simulation of Impact on Sandwich Structures", Composite Structures, Vol. 67, No. 2, pp.

149

)
N
=

ofo
N
ol
2
1o,
2
b
ofj
b
|
2,
re



217~227.

(7) M. Hosur, M. Abdullah, S. Jeelani(2005), "Manufacturing and Low-velocity Impact
Characterization of Foam Filled 3-D Integrated Core Sandwich Composites with Hybrid
Facesheets", Composite Structures, Vol. 69, No. 2, pp. 167~181.

(8) J. H. Lee, C. D. Kong, Cotstas Soutis(2005), "Modeling of Low Velocity Impact Damage in
Laminated Composites", Journal of Mechanical Science and Technology, Vol. 19, No. 4, pp.
947~957.



