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ABSTRACT: Objective Objective Numerical simulation method and mechanical behaviors of hexagonal honeycombs cores are
investigated under the out—of—plane quasi-—static compression loadings. Methods A finite element ( FE) model and analysis
methodology of hexagonal honeycomb cores with single or double cell walls were framed based on the honeycomb cell array. Re-
sults The FE calculated deformation modes, deformation curves and values of quasi—static plateau stresses are presented in the
forms of diagrams, compressive force—displacement curves and data tables for many hexagonal honeycomb cores with different
configuration parameters, which are consistent with the existing experimental and theoretical calculated results. Conclusion It
is shown that the proposed FE analysis methodology is reliable.
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Fig. 1 Configuration of hexagonal honeycomb cores
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Fig. 2 Typical stress—strain curve under out—of—-plane

% B B 28 A R B G BE A SR BR A R
Wierzbicki #E5 1 HUXURE AU 75 01 10 868 53 056 1Y) S
TETWE o7 g 0 T AR A 5 BRRE B 1 Je AR )
o, VU FBURE JRE RN S T 3 55 08 Wiersbicki 53 [T
AR KA N | D

(a'p*)3~5.6a'y5(t/l)5/3 (1)

(0,");=6.60, (t/1) (2)

2 HBHAE

2.1 FHIRTHER

Yamashita Fl1 Gotoh J& T FLAN“Y " J& A 8 1T 119 4
ARIEET FATT SR N 7S TR B 5 T A S T oo ) R
TUARHRY Sy T R 06 55 B TT i T LAT X R o it A
VPSRRI TR SR £ ST AR A e AR A 5
Ao AR Levent 55 A$&H T4 LU B4 FROTACAY  Jf:
FIFHZE RS I 4 56 45 b AT T3 uE" . 2Rl T



e

20 2%

T #

2014 4 01 H

XA BRICHRY | BT BT RS A FRIT 4 i 78 T
B3, FESET BRI P, 2 A4 1 S
WA A EEZ R R 0, FLEED K [ BE N 3 mm, JE
M AE RE PR AR T o 7] T 38 8l S Al AR AR i o8
SR, FIHABRIT/HHr T H ANSYS/LS-DYNA #
SR TR fLEER I RA 5 A BURREY Belytschko
—Tsay 7¢HL7C Shelll63 AT RIAE A 53, BURE JR 16 53 .65
oA 5% v F LR P JEE R SR A AR L BE SRR BE 1 2 A%, FEARIE
TERR A ST A AT AR R A Bl Y 3R A e X BRI
Fefih, MRS ERARZAIE o B Sl T A i, BE
AR AN b A8 R AL A R ABE R R AR ALL | 3 28 LAY 17
MERERE &, EHE—BE SR, L2234
SPERLE E =68.97 GPa, JE IRV /) o =292 MPa, IF.
VINIEE E,,,=689.7 MPa, AR L n, =0.35, % % p, =
2700 keg/m’ , TERFRSRA AT %8G 208 N
AR, B ERLE  A FRIT L B 5l
(RO TR RE A 15 mm , AR BLCEEAME T 72,

K3 T HRITHESI A BRI

Fig. 3 Finite element analytic model based on cell array
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Fig. 4 Typical curve of upper platen displacement
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Fig. 5 Typical deformation stages of honeycomb specimens
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of specimen at different times
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Tab. 1 Theoretical and finite element quasi-static
plateau stresses of single-walled specimens

with different cell wall thicknesses

t/mm  Wierzbicki ( o, ) ,/MPa ST A IE R 1/ MPa

0.03 0.758 993 0.766 744
0.05 1.778 220 1.710 932
0.07 3.115 532 3.129 387
0.08 3.892 113 3.720 918
0.10 5.645 496 5.600 764
0.12 7.650 166 7.715 318
0.15 11.096 539 10. 980 391
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Tab. 2 Theoretical and finite element quasi-static
plateau stresses of double-walled specimens

with different cell wall thicknesses

t/mm  Wierzbicki (o, ") ,/MPa ST A IE R F1/MPa

0.03 0.894 527 0.883 199 3
0.05 2.095 759 2.105 347
0.07 3.671 877 3.515 651
0.08 4.587 133 4.392 962
0.10 6.653 621 6.702 008
0.12 9.016 267 9.254 152
0.15 13.078 064 13.457 514
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