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Energy Absorption by Honeycomb Strueture
(2nd Report, Evaluation of Collapsing Stress under Impact Condition)

Nagahisa OGASAWARA, Masaki SHIRATORI, Susumu MIYAHARA,
Qiang YU and Atsushi MIYANO

Honeycomb structure is used as the shock absorbent to protect precision machines during

transport. The purpose of this study is to establish the relation between the energy
and the honeycomb parameters such as cell size, cell wall thickness and materi
authors carried out an series of FEM analyses to establish the ahove rel
condition, and further, they carried out a series of experiments

dynamic effect.

The proposed expression,

As the results of the experiments, it was shown that the coll
dynamic condition is increased due to the pressure of the

absorption ability
al properties. The
ation under quasi-static
about impact test to clarify the
apsing stress under
air inside the compressed honeycomb core.

which was gained by combining the results of the FEM analyses and the

experiments, agreed well with experimental results under dynamic condition.
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Fig. 1 Hexagonal cell structure

2. BRI R — RISt O N
NZALBEMEZE LY Z - EH - e
m&w%ﬁﬂﬁx—ﬁmﬁ%ﬂ.%hawméﬁﬂl
TN HF BTN ERE<LET D, BBIZL- TH
HOMGBER</ooicid, £ REMNORB S+ AR
U< T s ' shRmTid iz,

TIT, MBRTHSNAIAERE T (HIREXT
T ZHERAL, RBR TR LOBL WES DF—
FEHRERBIF TE< T &ICL 7=,



2576 NS A AREREORERNSE M 25 E2H)

VoiEas E57 00 20 2 1R T . M ICiE. WBREHE
WHTIH S5 LLS-DYNAIDAE B v, ZEFLOBR
d. AN HLILO R HE & e T R Bl
L NESNEBBE— EALESNLEHOTH S,
BDED LU0 EEIE <BEBRT 25HIIB0A &
COAD 2 DOFERAEFNI (Tying) 2k DEab
HEZHIKEL Tha, LR e »Eis 20 & 5 2,
TOREMERNT GER) il LTWwa, fifics
W MBS (s ik 372 Dol liy o Wt
T FEBIT, BEMERES I TEL L 2L
TWa,

ABRTHE, BIAHA T EREDZDONITA—F—D
MOEEER LI FETEFTIIIIHL ., ARNEERT ST -
Toe B3N T A— & — Ol Tablel |2 T, MATEER &
KBS TS0 EMAZTh THUIH 1 ZICR
L TW3,

A X19.05mm e, 378 S &240mmi L. i)
OFTET N TR LM T2 TEHEOnE
IR DI L E L, MERBRE R E KM, T
WHREET 50O, ZO LM BICkiE
FEIF—FMEREDIENS, I 7SS 1 SE RIS
AEICS B ES AR WEEBAGRS, -, 37
EE R LI R BN e R T £ R U
EERMIZBOLTH, a73 SV FHE S ICHE
EHAWIEEHEEL TR, -5, B#EH1 &
LIS ZDE-FIZL, ETOEFINIBLTE
BEROEHHEELE LS LTS,

fRiE TR o NN RMAIERIE ) — 2 irdis s = 3
12, JEM 2% AT TR LR b7 Sl T )
u—EMriBEK4IORT. KT mE i
iz AL ThWLHTENE, B ¢ T7HENS0
WA LIRS OB E 2 IEERIE S - o EEHL
JE,

\\ﬁ
element 3840
(4nodes shel)
<=
node 4050
Z
Y - Y

Fig. 2 FEM analysis model (1/6 adhesive modcl)
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Table 1 Size of honeycomb parameter for FEM analyscs

Cel size 5 (mm) | 3.175 ~ 19.05

Wall thickness : # (mm) | 0.032 ~ 0.114

Core height <A (mm) | 6.667 ~ 4000
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Fig. 3 Typical collapsing stress - dispiacement curve
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Fig. 4 Equivalent absorbed encrgy - displacement curve
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