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Abstract: Since the mechanical strength and stiffness of wire-woven bulk Kagome (BK) have been theoretically
estimated by assuming that WBK is composed of straight struts, the analytical solutions occasionally give substantial
errors as compared with the experimental results. The struts of WBK are helically formed, which results in errors in the
estimations In this study, for accurately predicting the mechanical properties of WBK, the effects of waviness and
brazed part are taken into account for estimating the strength and stiffness of WBK. The results are compared with the
measured experimental results and the results estimated by a finite element analysis performed on a unit cell under
periodic boundary conditions (PBC).
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Fig. 1 (a) Concave type of WBK (b) Convex type of
WBK (c) Tube WBK (d) Partially-filled WBK
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Fig. 2 (a) A single strut of the unit cell of WBK (b)
Sketch of deformation of a single strut of the
WBK core under compression load (¢)
Configurations of a half pitch of single wire
projected on two-dimensional plane
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Fig. 3 Finite element model of WBK unit cell with
Periodic Boundary Conditions (PBCs)
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Table 1 The geometric parameters of the wires
composing WBK used for finite element

o] 7] ¢

analyses
1 2 3 4
Geometric | d (mm) | 0.78 | 0.78 | 0.78 | 0.78
parameters | ¢ gum) | 535 | 6.45 8.1 12.6

B Experiment
FE Analysis
——Eq.(3)
—— by Park
—Eq.(8)
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Fig. 4 Analytic solutions, FE analysis and Experiment
results of equivalent compressive strength of

WBK truss
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Fig. 5 Analytic solutions, FE analysis and Experiment
results of equivalent Young’s modulus of WBK
truss
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