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Abstract

This paper experimentally investigates the characteristics of Al-honeycomb sandwich panels
which are considered as a promising primary strength member of weight critical large
structures. Some tests on the aluminum honeycomb panels subject to 3-point bending or
uniaxial compression or crushing load are carried out. Besed on the test results, linear elastic
response, buckling/ultimate strength and crushing/energy absorption capacity are discussed
Some guidelines for design of aluminum honeycomb panels are given.
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SECTION A-A"

X

Fig. 1 Specification and profile for
bending test specimen (unit:mm)
Table 1 Dimensions of 3-point bending
test specimens
( Iterns 3PB1 3PB2
T
5 material A3003H19 | A3003H19
cell size(mm) 6.35 6.3
’ Core | thickness(imm) | 0.0381 0.0635
| height(mm) 12.7 127
| density(kg/m’) A4 &3.2
— i
o matenial | AS083H321 | AS083H321
Facing | .
‘ thickness(mm) 30 3.0
f“————«——— —t
‘Weight|  grams 05 | 5105 B

Transactions of SNAK., Vol 33, No. 4, November 1996



0182, HMulA, W7

oy T

Table 2 Mechanical properties of A3003
honeycomb core at room temperature

Core density(kg/m’)
ltems

54.4 83.2

0.2% yield stress 19.4 194
Ultimate tensile strength 209 20.9
Elongation, % 40 40
Compressive strength 0.255 0.469
Compressive modulus 55.1 102.0
Shear strength, L 0.143 0.245
Shear strength, W 0.087 0.153
Shear modulus, L 265 449
Shear modulus, W 13.3 22.4
Modulus of elasticity 7,040 7,040

Note : unit of strength and modulus is kg/mm’

Table 3 Mechanical properties of facing
material A5083H321

Yound's | vielg strength | Tensile strength | Elon.
mod. i P %)

Ekgmmmy| O *@mm) | ov (kgim) >
7,245 273 374 13
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Fig. 2 Test setup for 3-point bending test
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Fig. 3 Load-deflection curve for 3-point
bending test

Photo 1 Deformed shape of aluminum
honevcomb panel under 3 point bending
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Aol st AFEAE FAT FBE e UF Table 4 Flexural behavior comparison of
vy chulyole] H|TE Ea) M=HA Fzo A AHP and aluminum single beam
& HE gk ltems CASE | | CASE Il | CASE Il

I == FYA=S ™ ™ ]'E'
]LS}T__E N xjrel waje Fo] & facing |AS5083 3t| AS083 3t|A5083 3t

2 Wl 3l P608kef 7IE2E A o . |core density| 544 | 832 | 832
o, sE 5”—01'5‘ ojv] P=363kgfllX FE=|of Sandwich) ve height| 127 | 127 | 264
AW E Ao AR A7 HYd 247t beam weight(g) | 4995 | 5105 | 5422
2o v ebydAtelol] Qluhs FFASelA vlamgic) deflection | 348 234 090

&, A¥A 3PBl (CASE D& oz 2(1) ) €q. 6.25 6.40 6.79
2 AgeY, MEARY FUPAY HABe o | thickness

deflection | 26.38 2452 20.61

- _PL’ FPL - 758 | 1048 | 229
as(md - 48 E/ If 4A G 6smgle/asana .
= 3.48 (mm)
olm, o] e AHolA] dojx Wk 354mme} 29 vl ol4ke] ANATE UehRa Utk
© & x| o] W o] AM=oxmel Mzt olo] M 7ASE Fits) wu, ;olo] ARJ} =
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A¥sbd 6.25mmol s, @50 Amol At %OE?,S_ g TS
ZzA0|4 AP AAE 2639mmelt). o )
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s 3.1 Al
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e 95% Y& ¢ 7 9ot (CASE D). B Aslo] AME orEnjgsiuIue] AlE 1}

EF, A9 PRt 9T WA AR gy g,
2 Fo{E AMgelL :ole] ol 22 F7}

ol

AR F, he=254mmS! 9ol M= FYst = 3.2 Al
& wrEEhE AHPS] A FH o] ¢Fuly oHe]
44%7} €t} (CASE ). i
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Table 5 Dimensions of specimen for
crushing test
ltem LP1 LP2 LP3
Core
material | A3003H19 | A3003H19 | A3003H19
cell size 6.35 6.35 6.35
thickness | 0.0381 0.0635 0.0381
height 254 12.7 127
density 54.4 83.2 54.4
Facing
material | AS083H321| A5083H321 | AS083H321
thickness 30 3.0 30

P Actuator side

4 Test specimen

End wall

Fig. 6 Test setup for crushing test
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Fig. 7 A typical force-indentation curve
on crushing for AHP core
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Fig. 8 Force-indentation curves of

crushing test specimens

Table 6 Static crushing strength of AHP

items Specimen LP1 LP2 LP3
Core

designation 3.4-1/4-15/5.2-1/4-25|3.4-1/4-15
height, mm o 254 12.7 12.7
Full crush

displacement,mm | 1227 8.02 5.49
percent crushing |  58.9 63.1 59.5
crushing strength | 11.0 229 133 |

1) Full crushing represents the condition where the
load displacement curve rises denoting densification.
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Table 7 Static crushing strength of
aluminum honeycomb core A3003

ltems Core designation' |5.2-1/4-25 | 3.4-1/4-15

Core density 832 54.4
Crushing strength,

experiment 16.3 82

Crushing strength, 16.1 6.9

caiculated

1)Honeycomb designation of alurﬁinum is defined as
cell size and wall thickness, both in inches. It is
designated by: density-cell size-gage (web thickness
in mils).

2)The unit of strength is kg/cm® and the unit of density
is kg/m®.
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Table 8 Density of Honeycob core

ltems Specimen 3.4-1/4-15 | 52-1/4-25
Cell size 6.35 6.35
L h of adhered
ength of adher 367 367
surface
Density, measured 544 83.2
Density, calculated 55.46 81.82
Error of density(%)" 1.95 -1.65

DError of density= ( Omeasured~ Ocaicutatea)/ Omeasured X 100
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pressive strength
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Table 9 Absorbed energy of AHP

ltems Specimen LP1 LP2 LP3
Core

designation 3.4-1/4-15(5.2-1/4-2513.4-1/4-15
height,mm 254 127 127
Full crush

displacement,mm 14.96 8.02 5.49
percent crush, % 58.9 63.1 59.5
mean crush streng.; 11.0 229 13.3
energy, absorbed 16,040 | 17,180 | 9,412
relative energy, % 170 183 100

Note : units of strength and energy are kg;lcm2 and kgr mm
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Table 10 Dimensions of uniaxial com-
pression test specimens (unit:mm)
UDC11C12 | UDC11C21 | UDC11C22 | UDC12C11

Dimension
a 500 500 500 500
b 500 500 500 250
b,_h__}ﬁ__L_LN 18.7 314
Skin
material | 5083H321 | 50834321 | 5083H321 | 5083H321
thickness 3.0 3.0 3.0 3.0
Core

material | A3003H19 | A3003H19 [A3003H19 | A3003H19
thickness | 00381 0.0635 0.0381 0.0381

height 254 12.7 12.7 12.7
density 54.4 83.2 54.4 54.4
cell size | .35 6.35 6.35 6.35
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