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Abstract: In this study, a new type of wire-woven cellular metal named WBD(wire-woven bulk diamond) was
developed. Like WBK(wire-woven bulk Kagome), WBD is composed of helically formed wires; WBK was introduced
a few years ago, and its mechanical, thermal properties, and engineering applications have been extensively
investigated. The number of wires that pass by one another at each cross point in WBD is four, whereas that in WBK is
three. The mechanical behavior of WBD subjected to compression was investigated and the results were compared to
those for WBK. For a given slenderness ratio the density and yield strength of WBD were about twice as high as those
for WBK, but elastic stiffness of WBD was not that higher than that for WBK.

LM E FrEe Fa RPwEe Az tE gyl
} 3, A2AWHIFNUA7F Fow, AmolAo

Ee]2 PCM(Periodic Cellular Metal : 72 %) ;j e ola]z; 1}; ) 5ol o]
tzA :Lg\_)__ EYarz FATY g+ tzd - )(\Z)v__\:oao] }\I—;/\EHE Z= =z i

Gao Qzom AU gu 9 ggup e oE SHIREHEE T nvemant casting

3
©) o E 2~ S
sus  srom wob AAm  asdmz o o ARE Kieme SEs POM S

o AR 2= ME9H BAS Aet] 9= A
= ST i . = ~ = <,
FEE L ok oA EgA FXEE Fig S5 AHe gl 2O AU oA iEﬂ

A B = 9 2hn] = (Pyramid), < | E(Octet) boEre e e T
1 Oﬂ yr 5> 1 > EH/\ /R]ZHE_ ;l—}; ;iiq_ - =0 70]_1:9,]_
T = = = - 3T —a_
7k (Kagome) ol AlbE o] Sl o] FolA S Ael B AES 1ol Zmaeir
- = =) = =
Fbad EfixE 2003 @ Hyun Sol o8 Lee 9 Kang"s 7hstsl Eaiia} e s
Akl pEZRA SHE Eefsd we Eefs 00T Wi I, =
exo ol  Aule] Husioz  Egs S 2l WBK(Wire-woven Bul agome)=
N o - ATy, w3, 2000 ol Lee o Kang®O

§ of EEE 00 WE e AR % e aee  WBK 5 U spolofE el gsed 3 A4l 6 Fom

t121(2010.4.22.23,, SFEILHEIE) W=, Azste] Bl PCM = AlFERAL olel] ek
f Corresponding Author, kjkang@chonnama.ac.kr E4S grtetadh

© 2010 The Korean Society of Mechanical Engineers WBK o] t3F Lee ¢} Kang(3)~(5)ﬂ AL A T )




1660 IAE - 0o]7]

@) ) ©

Fig. 1 Configurations of unit cells of ideal (a) pyramid,
(b) octet, and (c) Kagome truss structures
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Table 1 The diameter, strut lengths and type of the WBD
specimens and the WBK specimens

Diameter, Strut length,
No. of cells
d(mm) ¢(mm)
0.78 5X5
WBD 0.98 5X5
1.18 5X5
8.1
0.78 5X5
WBK 0.98 5X5
1.18 5X5
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Fig. 7 The stress-strain curves measured by compression
tests of WBD
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Fig. 8 The stress-strain curves measured by compression
tests of WBK
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Table 2 Strength, Young’s modulus, and relative density of WBD and WBK for three levels of slenderness rations

Yield stress Young’s Modulus Relative Density
o (MPa) E. (MPa) o (%)
Slenderness
ratio (d/c) Theory
Theory | Experiment | Theory | Experiment Experiment
Ideal | Curvature + Brazing

W 0.096 2.048 1.72 1032 574 3.08 3.72 4.64

B 0.121 3.252 3.89 1626 1480 4.88 5.90 6.29

P 0.146 4.715 5.92 2258 2123 7.08 8.51 8.10

0.096 1.03 0.83 687 282 1.54 1.63 1.77

w

B 0.121 1.63 1.56 1084 962 2.44 2.59 2.77

* 0.146 2.36 2.64 1571 1781 3.54 3.76 3.89
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