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Low-velocity Impact Behavior of Aluminum Honeycomb Sandwich Panel
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Abstract
Impact behaviors of Aluminum Honeycombs Sandwich Panel(AHSP) by drop weight test were

investigated. Two types of specimens with 1/2”

and 1/4” cell size were tested by two impactors
which are weight of 525kgs and 11.9kg;. Parametric studies were

achieved including the impactor

weight and impact sites which consist face, long-edge, short-edge, and point of the specimen. Face one
of impact sites was the strongest and short-edge one of impact sites was the weakest. The damaged
area of AHSP was enlarged with the increase of impactor weight that is equal to impact energy. After
3 point bending test, fracture modes of AHSP were analyzed with AE counts. Lower facesheet was
fractured in the long-edge direction and then separated between facesheet and core. In the short-edge

direction after core wrinkled,

lower facesheet tear occurred.

Impact behavior by FE analysis were

increased localized damage in fast velocity because the faster velocity of the impact was, the smaller
the stress of core was. Consequently, impactor weight had an effect on widely damaged area, while the
impact velocity was caused on the localized damaged area.
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Fig. 1 Drop weight impact test and fixture

a93 3734

< Fig. 1(@)9 InstronAtel M
A2 Dynatup GRC8250 % Ag71E AME3st
o AHSP #71d tupe "ojmls WA F
% 33l 2P (Drop Weight Teat)2 A8
b ojm, dalFe A FAECE WA
a2 vAe] 3] W& AHSPY %4 A
& ZAEId, Fig. 1b)eld #3& 7tsle
Fo tupe] AL 127mm(1/2” )¢ 97Y A
2ol ™, clampe F¥o *&°] Bmme ¢
gol Fio] dm FHFEH 127mme HG
BAAZAE A E fixtureE ALa 4
‘?ixi, 573 Age FFAY FAA U 9%
23887 981 crosshead® tupe FAE
a;;o}oq 5.25kgs, 11.9%kgrE AHE AT 131 F
YA g #AG Ao F&FS FAF
A8A Fig. 34 2AHAE wIAZ AAEHA
= RAAE face, EAT long-edge, AAE
short-edge, YAl pointd ¢ AA 4T
a=lx Zpzbe] YAy 43], 32], 19], 10J8 M=
OE ZHUEAE 7MA 2 $3E 7Hedd

=7

A

I~

fllo off bt 4T oft M rlF
o

Nl

Aluminum honeycomb sandwich panel(AHSP)
o FZ dg WAd FFasHS AR
t}, Fig. 2(a)x mesh model&4 1/4 Symmetric
Boundary Condition®]®, Fig. 2(b)& tup< y%
o2 FHo] JENER yuEdE AYgE ZE
utgko g F&olnl AHSPO|:= clampol ¢ 3
AHEBZ g, y, z7} F&IHE 24& /AT ¢
t}. Contact analysist target surface®t contact
surface?t £A3l= target surfaces AHSP2
AF facesheet, contact surfacet tup?] ®}g E
HE Mdglony FElastic-plastic analysisol] A&



Table. 149 tup® AHSPS o, 0,8 tangent
module® JEAZ HEAZ FAFF FASL

11.9kgs®t  525kgo)™  1/2” faced ZASE
AHSPH AEY AHe)] of] A z7)14%

vy = V2ghs 73 g4 zZzadql

ANSYS 552 &A@, a9z 23 %
facesheet’7} 8¢ & Au: Agmd e
cored]l id &8 Z+7H9] impact energyol o

A4 WLa Qo

(a)

Fig. 2 1/4 symmetric Mashed model
and boundary condition of AHSP

Al
=

Zo 3 D

0%

o} g

short-edge direction& 0~1.5secl A
Aol 3 AAe Mool FAH W
wa3tn 15~35secollE HaeA
AFArolol X AA7E Hejxx 4R mx 5ol
debondingo] £AEAM 2 e ¥y AF7
wAgth 2g8li 35~55seco) A& shearoll 2|3
A EAHeog AHAZ BojAr] Ay R
DA} sy BAN HESEN vpRe] A
dA&Hd B8y NIzt 2Agy.  55~T75sec
ol 35~55secol A R FA7F Ho|AEA
NF7t 2%t Long-edge directione 0~
15secol e sty #Ale dad o =29
Az7 BAsa, 1.5~35secoll e AAYS AA
o HRAREe dolxz AT AA HAA
2 NE7l 2Asdgch. 35~5secl e AA7
B oM "old 7tE debondingo] wAs}Y]
N &Asta, 5~TsecllME AAZ 23Xz @
Aol A olgEsl Azttt AMHO=Z sheard]
g AAe &A9ge FFHA ¥sich 147
cell& 1/2” cell ¢ long - edge 239 FI

@A fALeEA e

o rir

-80-

AE counts

Time (sec)

Fig. 3 1/2” Cell AE counts of short-edge

direction
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Fig. 3 1/2” cell AE counts of long-edge
direction
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Fig. 4 Impact load of AHSP with 1/2” cell
size by 11.9kgs impactor (a)19], (b)32]
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Fig. 5 Impact load of AHSP with 1/2” cell
size by 5.25kg: impactor (a)32], (b)43]
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