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Effects of Two Classical Defects on Compressive Mechanical

Properties of Hexagonal Honeycombs

LU Zixing HUANG Jixiang
(Tnstitute of Solid Mechanics, Behang University( BUAA) , Beijing  100083)

Abstract The influences of two classical defects on the compressive mechanical properties of honeycombs are
investigated in this paper. The numerical results show that the bigger concentrated hole has more significant effects on
the mechanical behavior of honeycombs than the smaller scattered holes. The bigger concentrated hole even can
change the deformation mechanism of honeycombs. Furthermore, we find that a honeycomb with some filled cells has

a higher Young’ s modulus. At the same time, the buckling stress of a filled elastic honeycomb can be enhanced. But,

the plastic collapse stress of a filled elastic-plastic honeycomb may keep unchanged or drop a little.
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Fig.1  Diagram of honeycombs with defects filled cells,concentrated and scattered holes
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Fig.2 Compressive stress-strain curves of honeycombs
with intact hexagonal cells
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Fig.5 First buckling mode diagram of honeycombs
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Fig.6 Compressive stress-strain curves of elastic honeycombs
with concentrated holes

17 Ry 3 v LT % 53 258 A e s A Rk B R 46
J1-RiAE 4 . AL 7(a) AT LA Y A rh LT fif H:
SRS RN AR N ) B, 15% LI fiff
SRR TN T 21.4% , TR N S R T
33.7% , AH [R) Lt 451 1) L3I ke g ek 344 e i/ 28 14 P H 35
;T A M L XS SR AR R RS B R, s
BRI SR , FLIR A A7 TE AR AT S5 R0 B AR I 7 e )
TR BRI A SR AL B LI
S o LOAG 380, 485480 1% S8 e M ™ S IR, LT BT
1w VA =SB € 18 KT Ay @ N 1 B e e S R AT
NIk — 2475 5 0 LAY FLBE A e ity AR OB il — 1
WKV J7 1) W Ry R AR T AT | - BUR g -1 2% it 7
o TERRN G PR BEA g m, WE7(b)FE
) A L) ol S A B B P I3 I g R AR R



KME T B, 15% ) FLI A H Pk i i R R T 22.8%,

MBS W R FE T 34.0%, FILTT UL, XA ]
0.6 bt A
5% MK
& 4 —— 10% Bk
2 o4} /4 15% Bk
= 0.4
= /
Hoo2F
0

0 0.003 0.006 0.009 0.012 0.015
R4 RS
(a) o,=130 MPa

P (AR 2L ARG 14 34 PR, A I L 91 ) LTRG24

AERYH 554 FHARTA]

6 -
© SEAELEH
£ 4T RS 5% Bk
E % T 10% Sk
= 15% ek
B
K 2

0 L L L ! L |

0 0.050 0.100 0.150
PRGNS

(b) o,=14GPa

P73 B b oALAA e e e 0 5 1 4 7 ) — 7 728 T ¢

Fig.7 Compressive stress-strain curves of elasto-plastic honeycombs with concentrated holes
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Fig.12 Compressive stress-strain curves of elastic honeycombs with different fractions of filled cells
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Fig.13  Compressive stress-strain curves of elasto-plastic honeycombs with different fractions of filled cells
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