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Abstract

Periodic cellular metals (PCMs) are actively being investigated because of their excellent specific strength
and stiffness, and multi-functionality such as a heat disperse structure bearing external loading. The Kagome
truss PCM has been proved that it has higher resistance to plastic buckling and lower anisotropy than other
truss PCMs. In this paper, the out-of-plane compressive responses of the WBK specimens have been
measured, theoretically predicted and numerically analyzed. Three specimens of two-layered WBK are
fabricated and tested for measuring the responses. The peak stress of compressive behavior and effective
elastic modulus are predicted based on the equilibrium equation and elastic energy conservation. Moreover,
the structure of the specimen is modeled using the commercial mesh generation code, PATRAN and the finite
element analysis for the model under the compression is carried out using the commercial FE code, ABAQUS.
Finally, the obtained results are compared with each other to analyze the compressive characteristics of Wire-
woven Bulk Kagome (WBK).
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Fig. 1 (a) Pyramid (b)Octet (c) Kagome truss PCM

ayered specimen

Fig. 2 Brief Introduction of manufacturing process of
WBK

Fig. 3 Sketch of a sandwich plate with WBK core under
out-of-plane compression
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Table 1 The peak stress and effective elastic modulus
predicted by Egs. (3) to (10) in comparison with the
results measured and obtained from FEA

O pear (MPa) E, (MPa)
Predicted (A) 1 559
Exp. 1 0.94 384
Exp. 2 0.87 291
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Average(B) 0.89 364.6
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(B-C)/B 3.5% 18%
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